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I/IHHOBaI[I/Iﬂ.]IBIK TEXHOJIOI'Ul KOHE aBUALIMAJBIK TE€XHHKA
I/IHHOBaIII/IOHHI)le TEXHOJOI'MM 1 aBUAIIMOHHAA TEXHUKA
Innovative technology and aviation technic

UDC 629.7.05 (621.391)

ISGANDAROV L. A., PH.D., ASSOCIATE PROFESSOR,
National Aviation Academy (Azerbaijan, Baku)

DEVELOPMENT A MODEL OF AN ONBOARD AUTONOMOUS ALTIMETER
FOR AIRCRAFT USING MODERN SENSORS

The work is devoted to the study of the features of modern distance sensors and the
development on their basis of a portable airborne altimeter for an aircraft. The aim of the work is
to develop a model of a portable altimeter and study the possibilities of using such an altimeter on
board for an aircraft that does not have a low altitude altimeter, such as the main altimeter, or as
autonomous altimeter. As promising modern range meters, the possibilities of laser, infrared,
ultrasonic and radio range finders are analyzed. The article substantiates and selects a more
promising sensor for constructing an onboard portable autonomous altimeter. It is shown that the
most suitable are modern small-sized barometric modules, which can very easily be used on any
type of aircraft, especially small ones, on which there are no altimeters of low altitudes, and can be
successfully integrated into on-board navigation equipment of the aircraft.

Keywords: altitude, sensor, radioaltimeter, laser, ultrasound, infrared range finder,
autonomous, barometric sensor.

JKymobic KauiblKMulKmblY Ka3ipel 3aMaHebl OAmMyUKmepiniy epexuienikmepin 3epmmeyee JHCoHe
on1apObly He2i3iHOe YuLy annapamsl yulin nopmamugmi 60pmmulx OUIKMIK e1uleliuimi 23ipey2e apHaiean.
JKymviemuvly Maxcampl macbiManobl OUIKMIK eauie2iue Mo OeTit a3Ipaey HeaHe MYHOAU OUIKmIK onuie2iutmi
moeMmeH2i OUIKMIK O1Ueiui HCOK YIaK OOpmMvIHOA, MbICATbL He2i32l OUIKMIK onueziul Hemece a8MOHOMObL
buixmix eaweciu peminoe NAUOANAHY MYMKIHOIKMepin 3epmmey bonvin mabwvinaovl. Kaszipei 3amanevi
nepcneKmueansvl KaulblKmblK oauleyiul peminoe nasepiix, UH@OPAKbI3bll, YIbMpaoblObICIbIK JCIHE
PAOUOTIOKAYUSIBIK AIbIC 6.1UeY IUmepOin MYMKIHOIKmepi mandanaosl. Maxanada bopmmvix nopmamuemi
ABMOHOMObL OUIKMIK Oue2iumi KYpy YUliH nepCcnekmusaibl CeHcop Hezizoenedi dcane manoaniaovl. Ex
KOJLAUIbl 3aMAHAYU WASLIH 2aDapummi O ap omempik Mooyiboep 60bin mabovliadvl, 01dp dye Kemeaepitiy
Ke3 KeleceH mypiHde ome OHAU NAUOANAHBIIYbL MYMKIH, 2cipece wiagvlh Ouikmikmepoiy Ouikmix
onueciumepi JHCoOK JHcaHe YuLaKmoly OOPMMbIK HABULAYUATIBIK HCAOObIRLIHA CIMMI UHMEeSPAYUAIAHY bl
MYMKIH.

Kinm ce30ep: Ouixmix, oamuux, paouomemplix ejweyiu, aasep, Yibmpa OvlObICMbIK,
UHDPAKLIZLLT QUANA30HObL [30€Y, A8MOHOMObL, DApOMempPIiK damuuxmep.

Paboma noceswena usyuenuro 0cobenHocmel COBPEMEHHLIX OAMYUKO8 pPACCMOAHUA U
paspabomke Ha UX OCHO8e NOPMAMUBHO20 0OOPMOB02O 8bicomomepa Ol JIemAamenbHblX
annapamos. []envio 0annou pabomsi Aeisiemcs paspabomra Mooenu NOpmamueHo20 GbLCOMoMepPa
U uccne0o8aHue B03MONCHOCMEN UCNONb30BAHUSL MAKO20 GblCOMOMEPA HA OOPMY J1emamenibHO20
annapama, KOMopbulii He uMeem blcOmomepa Maioll 8blCOMbl, KAK OCHOBHO20 UNU JiCe 8 Kaiecmeae
A6MOHOMHO20 — blcomomepa. B  kauecmee nepcnekmuGHvX  COBPEMEHHBIX — OAbHOMEPOE
AHATUBUPYIOMCS.  BO3MOJICHOCMU  JIA3EPHBIX,  UH@PAKPACHBIX,  YIbMPA3BYKOBbIX U  pAOUO
odanbHomMepos. B cmamve 000cHO8bI6aemcs u @vlOupaemcs 6olee nepcneKmuHbvlil 0amuux OJis
nocmpoenuss 60pmoeo2o NopmamueHo20 asmMoHOMHO20 evicomomepa. Ilokazano, umo naubonee
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ROOX 00SIUMU SABTAIOMCSL COBPEMEHHblE ManocabapumHvle bapomempuyeckue Mooyiu, KOmopwvle
OUEHb JIe2KO MOJNCHO UCHONb308AMb HA NI0ObIX MUNAX CAMOJIEMO08, 0CODEHHO HeDONbWUX, Ha
KOMOPbIX Hem 8blCOMOMEPO8 MATbIX 8bICOM, U KOMOPpble MO2YN ObiMb YCHEUHO UHMESPUPOBAHDbL 6
OOpmM oGOl HasULAYUOHHOE 0O0PYO0BAHUE CAMOTIEM 08.

Knwoueswie cnosa: svicoma, oamuuk, paouogvicomomep, 1asep, YibmpaseyK, UHDPAKpacHblll
oanvHoMep, A8MOHOMHBLU, bapomempudecKue OamuuKu.

INTRODUCTION
Increased safety requirements, the continuous improvement of aviation technology and
increased traffic in the airspace make it necessary to provide the pilot with information about his
own location. The flight safety of aircraft depends heavily on the accuracy of determining
coordinates, flight parameters, etc., which are currently determined by the mutual functioning of
airborne, ground and space navigation systems, one of which is the GPS satellite navigation system

[1].

A statistical analysis shows that a significant part of the accident occurs during take-off and
landing. This is primarily due to the fact that at these stages of the flight the distance from the
ground is small and the time to correct the situation is negligible. Therefore, at small distances,
more accurate control of the coordinates of the aircraft is required. It is also necessary to more
accurately measure the altitude, especially when landing aircraft, with an accuracy of no worse than
1-2m.

In civil aviation aircraft (GA), traditional barometric altimeters are used to measure high
altitudes, which operate on the static pressure (atmospheric pressure) acting on the aircraft, and for
measuring low altitudes, mainly radio altimeters. In recent years, on-board satellite navigation
equipment has been installed on virtually all modern, including old-fashioned aircraft, which in
civiian mode provides flight altitude measurement with an error of 15-30m. Therefore, when
landing, it is not possible to use the measurement results of a satellite receiver, or it is necessary to
have an airborne and ground-based addition to the equipment, allowing to bring the measurement
accuracy to 1 m [1,2].

To increase the accuracy of determining the location of the aircraft and the implementation of
landing using on-board satellite navigation equipment, differential GPS modes are used, provided
by such systems as LAAS, WAAS, MSAS, GAGAN, etc. However, differential mode requires
additional local, regional, or wide-zonal ground or air systems. Using integrated and unified satellite
receivers, as well as numerical methods of mathematical modeling, it is possible to improve
positioning accuracy without using a differential mode.

It is known that in the civil aviation widespread use frequency altimeters, which are designed
to measure small heights in the range of 300-1500m, depending on version. Such altimeters with an
accuracy of no worse than 2 m provide a height measurement, which is necessary for the
implementation of an exact landing, depending on the category of the landing system. The principle
of operation of all types of radio altimeters, including frequency, is based on measuring the
propagation time of a radio signal to the Earth's surface and vice versa. By type of radiation, radio
altimeters are divided into continuous and pulsed radio altimeters.

Frequency-modulated radio altimeters have a measurement range of up to several hundred
meters (usually up to 1,500) and are used primarily for aircraft landing. Wherein pulse-modulated
radio altimeters are designed to measure high altitudes and are used mainly in military aviation, in
astronautics, for aerial photography and for other special purposes.

Any radio altimeter is a distance measurement, which necessarily includes a transmitter and a
receiver. The transmitter emits radio waves through the antenna towards the ground, which are
reflected from the earth, returned to the plane, received by the antenna, and from it the oscillations
arrive at the receiver input.
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The presence of a dead zone, the radius of which is determined by the duration of the radiated
probe pulse, is the reason for the impossibility of using pulsed radio altimeters to measure the
ultralow altitude of an aircraft. So, for example, if the duration of the pulse is t =200ns, then the
dead zone of such an altimeter is Hy = ct/2 = 20m. To reduce the dead zone, it is necessary to
reduce t, and very broadband receivers will be required and this complicates the equipment.
Therefore, to measure low altitudes on an aircraft, an aerosol is used with continuous radiation [1].

Due to the large size and mass, the use of radio altimeters in small aircraft becomes
ineffective. And the lack of an altimeter reduces flight safety, especially during take-off and
landing. Therefore, the development of a portable altimeter and the study of the possibilities of
using such an altimeter on board for an aircraft, not having an altimeter of low altitudes, as the main
altimeter, or as a stand-alone autonomous altimeter with the ability to integrate with airborne
information and computer systems, is one of the very urgent problem of modern avionics [1,2].

MAIN PART

1. Review of modern methods and means of determining altitude. In small aircraft, in
particular in modifications of the Cessna aircraft, namely in the Cessna 172 models, radio altimeters
are not installed, and the issue of accurate determination of the flight altitude is implemented using
the on-board add-on to satellite equipment (LAAS, WAAS, MSAS, etc.). However, these add-ons
can only function in regions where there are appropriate supplement systems.

Several countries have developed airworthiness requirements governing the installation of
approved GPS equipment. The installation of GPS airborne equipment can be approved as part of
the original aircraft type structure or as a modification of the original aircraft type structure
(additional type certification).

Currently, the leading place among developers of satellite navigation receivers for small
aircrafts is occupied by GARMIN International.

This system has been widely used thanks to small-sized Cessna aircraft. Most of these aircraft
are currently equipped with the GARMING1000 system. In the cockpit equipped with the G1000
system, there are three high-quality 10-inch displays with which it will be easy to view and process
information. The G1000 system processes primary flight information, movement, communication
systems, terrain, traffic, weather and the state of the engine system as a whole (EICAS). These
technologies and equipment enable the team to be always ready to act quickly in different situations
during the flight [1-3].

The main features of the G1000 system is a fully reversible function that allows you to
quickly process all important flight data, as well as easily switch to the second primary flight status
view. The most basic data is in standby mode.

The G1000 system is an on-board integrated system in which the central unit is the GIA63 -
Garmin Integrated Awvionics unit, which interacts with all other units of the system and includes:
VHF communication units, VHF navigation, ILS receivers. GPS receiver and central processing
unit. Thanks to the integration of the listed equipment in GIA63 and other systems, the G1000
provides maximum miniaturization, thereby reducing the size and weight of the avionics. The
system also provides for interchangeability of displays, GIA63 units and the necessary redundancy
of the modules of important radio navigation systems.

One of the main unit of GARMIN G1000 system is GIA (Garmin Integrated Avionics) unit.

1. The G1000 system has the following functions:

2. Digital automatic flight control system in three-axis mode;

3. Function of automatic flight leveling;

4. Dual integrated radio modules that support VHF communications, VHF navigation with
ILS and the third class of WAAS, which provides the ability to perform approximation in LPV
mode;
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5. Dual digital computer aviation data;

6. Transponder mode “S” with traffic information service;

7. International cartography and obstacle database, plus an additional Class B terrain
overview and warning system (TAWS), as well as a voice-activated flight control system;

8. Support and protection system;

9. The Garmin Flite Charts ™ feature, which provides pilots with access to all 17,500
illustrations published by the National Aeronautical Chart Office (NACO);

10. Garmin Safe Taxi ™ feature, which identifies runways, steering tracks and hangars, as
well as the exact location of the aircraft.

The G1000 also uses the Enhanced Vision System (EVS) to provide an infrared view from the
outside of the cab, which turns night into day and improves view through fog and smoke. Being an
ideal complement to the Synthetic Vision Technology SVT (GARMING1000), EVS projects a real
moving image of the environment, highlighting the possible dangers not represented in the SVT
database.

EVS system data can be displayed in large format on the MFD multifunction display for
convenience on the approach to the aerodrome or reduced in size, and shown next to the airport map
for convenient maneuvering on the ground. EVS significantly improves situational awareness in
flight and on the ground, aircraft reliability and peace of mind for the pilot and passengers.

Features Garmin G1000:

* Topographic display for intuitive terrain awareness

* Rectangular paths for easy navigation

* Ability to clear towers and obstacles, even in low visibility conditions

* Three-dimensional image traffic to quickly find other planes

Given the limitations inherent in radio altimeters and traditional barometric altimeters, as well
as on-board satellite equipment, a study was carried out of the features of modern methods and
means of measuring range, and the possibilities of their use on board the aircratft.

In modern means of measuring distance, based on measuring the delay of the sensor (radio or
optical) signal propagating in the direction to the object and back, as a rule, pulse, time, frequency,
phase, and other methods are used.

Among modern range measuring instruments, laser, infrared, ultrasonic and radio range
finders occupy a special place.

As noted above, the use of radio altimeters in small aircraft is becoming ineffective, therefore,
the study of indicators of other means and the study of the possibilities of their practical application
in aircraft is the main goal of this work.

Most models of laser rangefinders are small in size, not only allows you to measure the
distance, but also calculate the length of the perimeter, calculate the area, and some models allow
you to determine the height of the object. For example, laser rangefinders manufactured by Leica
Switzerland, Disto models operating at a wavelength of A = 0.635 um, depending on the
modification, can measure ranges up to 60m (Disto D2 model) and 200m (Disto D510 and Disto
D810 models), and at the same time have different techniques -economic indicators, allowing
depending on the requirements set to choose one or another modification [1].

One of the main advantages of the latest laser rangefinder models is the presence of an
integrated digital viewfinder and an integrated BLUETOOTH module, which allows you to export
data directly to MS Word, MS Excel, AutoCad without a cable, thereby integrating the aircraft's on-
board measurement systems. To build an all-weather altimeter, it is necessary to use a laser
rangefinder with a wavelength of 0.85 um (near infrared). But the main drawback, from the point of
view of application on board the aircraft is a narrow range of operating temperatures (0 ° C to + 40
° C), which requires special measures for thermal protection when installed on board the aircraft.
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Also are developed and manufactured laser range finder with a range of 600m, USB base charging
for various purposes.

Infrared (IR) range finders are as a kind of optical measure the distance to an obstacle using
IR radiation. Widespread models of IR range finders, as a rule, consist of an emitter, a receiver, and
an electronic unit for generating and receiving IR pulses. In practice IR rangefinders of near-IR (0.7
+ 2.5 um) range are mainly used.

One of the common IR rangefinder models is Sharp's GP2Y0A41. The range finder can be
used to avoid obstacles and to navigate the terrain (on aircraft for flying around). The conclusion is
an analog signal, with a voltage level dependent on the distance to the target in the set direction.
The sensor characteristics are: supply voltage - 4.5+5.5V; current consumption - 30 + 40mA; range
of distances —4+30cm.

One of the most effective means for measuring distance is ultrasonic rangefinders. The
principle of operation of the ultrasonic rangefinder is based on the emission of ultrasound and its
reflection from objects in front. Based on the delay time ty of sound, according to the formula Hy =
c'tq /2, you can calculate the distance.

The most promising examples of such rangefinders are instruments from the Arduino family.
Given the technical and economic indicators, the range finder brand HC-SRO04, capable of
measuring distance in the range of 2-450cm, is the most practical to use [1].

Among these sensors, modern barometric pressure sensors occupy a special place, because
these sensors allow you to measure the height with an accuracy of no worse than 1-2m, and allow
you to use them as a module to complement satellite receivers. BMP-180 type sensors can be
especially distinguished, which are a sensor that more correctly determines the barometric altitude,
in contrast to traditional barometric altimeters installed on board an aircraft [4].

A BMP-180 sensor also helps with positioning an object. Such barometers began to appear in
smartphones recently, and can reduce the time to connect to a GPS signal. A built-in barometer
measures atmospheric pressure at the current location of the smartphone owner and determines the
altitude. Many flagship smartphones today are equipped not only with GPS and GLONASS
receivers, but also with a barometer, thanks to which the signal from the satellite is captured and the
initial location is determined instantly. The capabilities of such a barometer allow you to create a
miniature, easily built-in and integrable on-board barometric altimeter with great accuracy and
advanced functionality [1,3,4].

The principle of operation of the sensor, where the determination of the pressure difference
can be recounted several times per second, allows you to clearly determine the speed of movement
up and down, that is, use navigation not only in the horizontal plane, but also in the vertical. Thanks
to this, volumetric navigation is obtained and in those cases when there are not enough indicators of
a conventional GPS navigator (errors 10-30 m), you can use the capabilities of this meter.

Typically, such sensors include a barometric pressure sensor and a data processing system,
and their sizes are within 3x3x3 mm. The tiny sensor responds to changes in height with an
accuracy of 50 cm. The measurement procedure is implemented by comparing the external
atmospheric pressure with respect to the vacuum chamber inside the sensor. A vacuum chamber and
sensors, an integrated microprocessor, an amplifier, a digital coprocessor and an element of non-
volatile memory are installed in the miniature case of the device [1.4].

In recent years, models of barometric sensors of the BMP 280 type have appeared, with
more improved indicators. BOSCH already in 2015 began to produce the BMP 280 Digital Pressure
sensor [5]. Comparative characteristics of the VMP-180 and BMP 280 sensors are given in Table 1.
The key parameters (capabilities) of the BMP 280 listed below should be especially noted:

- Pressure range - 30 ... 110kPa (225 ... 825 mm Hg - equivalent to +9000 ...- 500 m above /
below sea level);

- Packing - 8-pin LGA metal-lid (dimensions: 2.0x2.5 mm2, height 0.95 mm);
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- Relative accuracy - + 12Pa, equiv. to = Im (in range 95... 105 kPa at 25 ° C);
- Absolute accuracy - + 100Pa (95 ... 105 kPa, 0 ... + 40 ° C);
- Temperature coefficient of displacement - 1.5Pa / K, equiv. to 12 cm / K (25 ...40° C B

90kPa);

- Digital interfaces —I>C (above 3.4 MHz); SPI (3 and 4 wires, above 10 MHz);

- The consumed current is 2.7uA at a selection frequency of 1 Hz;

- The temperature range is -40 ... +85°C.
Application:

- Strengthening GPS navigation (for example, improving the time to the first correction,

reckoning, etc.);

- Indoor navigation (floor and elevator detection);
- Open navigation (leisure and sport application);

- Weather forecast;
- The use of health care (e.g. spirometry);
- Indication of vertical speed.

Table 1. BMP 180 and BMP 280 comparative characteristics

PARAMETERS BMP 180 BMP 280
Dimensions 3,6 x3,8mm 2,0x2,5mm
Minimum Supply Voltage (VDD) 1,80 B 1,71 B
Minimum Input / Output Voltage (VDDIO) 1,62 B 120B
Power Consumption (3 Pa RMS noise) 12pA 2,7pA
Maximum RMS noise 3 Pa 1,3 Pa
Pressure resolution 1Pa 0,16 Pa
Temperature resolution 0,1°C 0,01°C
Interfaces I“C I°C & SPI

only PorT, P and T. protect. or

Measurement mode orotect. oer
Measurement speed above 120 Hz above 157 Hz
Filters no 5 channels

2. Justification and selection of sensors for the development of an autonomous altimeter.
Sensors studied, laser rangefinders and barometric pressure sensors are more suitable for
constructing an altimeter to achieve the goal. As shown abowve, the considered models of laser
rangefinders have quite good technical and economic indicators and, with such indicators, have no
analogues in measurement accuracy. However, they can be used for distances up to 200m and with
appropriate modifications of 300 or more. This range is quite suitable for the landing stage. But
installing and adjusting it on an aircraft seems more complicated, and at the same time maneuvers
and changing weather conditions can lead to errors and violation of the measurement mode.
Therefore, in the work, preference is given to the use of a barometric pressure sensor [1-3].

The development of a model of an autonomous altimeter based on a barometric sensor was
carried out after the following simplified theoretical analysis.

As known a change in temperature with a rise to a height of 11000m has a linear relationship:

T=T,—t,H (1)
where 7, = 0,0065 K/m m temperature gradient of height.
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Taking into account dependence (1), after integrating the left side of the equation in the range
from Py to P, and the right in the range from O to H, the standard barometric formula for heights up
to 11000 m is obtained and after solving this formula with respect to the height H, the standard
hypsometric formula is obtained:

THRx
H= T—°l1 —(2) l for H <11000m @)
l:)0

TH

This formula shows that with the known Py and Tp, one can measure the height as a function
of pressure P [6,7].

Sometimes approximate Laplace hypsometric formulas are used, in which the temperature T
at the flight altitude is replaced by the average temperature of an air column of height H after

integration, it is possible to obtain Laplace barometric formulas:
9oH

P = PylR«Tor for H < 11000m 3)

The above formulas show that using the Laplace formulas, and while setting the T, value for
the terrain, manually or automatically, using an autonomous computing unit, you can obtain the
necessary aerial data and, most importantly, the height value [6,7].

The figure 1 shows graphs of the dependences of T and P on height. As can be seen from the
graphs in the height range O ... 2000, close to the altitude 4000, the linearity of the pressure
dependence on the height is quite high enough. This means that for aircraft the construction and use
of such a barometric altimeter has good prospects. Also, temperature measurement using such a
sensor seems quite real. Since for small aircraft the maximum ceiling of the flight altitude can be up
to 7 km, then within this altitude the temperature change is up to -30°C, which means that the range
of its operating temperatures is -40 ... + 85°C.

10 700
0 600

-10
500

20
400

-30
300

-40
50 200
-60 100

0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 1000C

Figure 1. Graphs of the dependences of temperature (a)
and pressure (b) on height, built in MatLab

3. BMP-280 Contemporary Barometric Height Measurement Connection Scheme. We can
associate a given altitude meter with any microcontroller, but we keEt our choice over Arduino
[1,4,5]. The connection will go through two types. The first type 1°C (Inter Integrated Circuit)
consists of 2 lines, complicated and sluggish. The second type is called SPI (Serial Peripheral
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Interface) and is faster, but requires more pin. Figure 2 shows the types of connection schemes of
the sensor to the microcontroller module.

Connecting to 1°C mode.

4 pin_ will be used in this mode:

= In the range of 3-5 V, the food voltage is transmitted "Vin". We can use the same range
voltage to delete the logic base of the microcontroller. On many Arduino devices this is a 5V;

- "GND" connects to a power common bus /ground;

- SCK pin connects "SCL" to 12C circuit. In most microcontrollers this station is called
different. The Arduino is called the A5 in the UNO model, the digital 21 in the Mega brand, and the
digital 3 in the Leonardo / Micro brand;

- The "SDI" pin connects with the "SDA" in the 12C circuit. This part is called the A4 in the
Arduino UNO model, the digital 20 in the Mega brand, and the digital 2 in the Leonardo / Micro
brand.

Figure 2. Schemes for connecting the sensor BMP-280 to the
microcontroller Arduino: a) in 1°C mode and c) in SPI mode.
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Connecting in SPI mode.
Because SPI is a common device, it can be used in both software and hardware. We'll start
with the software first and do the following:

-In the range of 3-5 V, the food voltage is transmitted "Vin". We can use the same
range voltage to delete the logic base of the microcontroller. On many Arduino devices this
isabV,

-"GND" connects to a power common bus /ground;;

- SC SCK pin Digital # 13;

-SD "SDQO" pin Digital # 12;

-SD "SDI" pin Digital # 11;

-CS "CS" pin Digital # 10.

The appropriate software and custom library are mounted on the computer, and then the
BMP-280 is connected to the computer through the Arduino microcontroller (Figure 3).

bmp280test | Arduino 164 Adafruit ADS1015 b = | e
Edit Sketch Tools Help Adafruit ADXL345_U i’
New Cirl+N Adafruit_AHRS E
Open... Cirl+ 0 Adafruit_AM2315
Sketchbook | Adafruit AS3035 v
Adafruit_BLEFirmata
Examples L
Adafruit_BME2E0 4
Close Ctrl+W
Adafruit_BMP085 »
Save Ctrl+5 ) o
Adafruit BMPO85_Unified *
Save As... Ctrl+Shift+5
wens e Adafruit_BMP183 b
Upload Cirl+U Adafruit BMP183_Unified »
Upload Using Programmer  Ctrl+Shift+L Adsfruit BMP280 \ bmp280test
Page Setup Ctrl+ Shift+P Adafruit BNOO55 '
Print Ctrl+P Adafrmt_CAPllEE k
Adafruit_CharacterOLED  #
Preferences Ctrl+ Comma Adafruit DRV2E05 b
Quit Ctr+Q Adafruit_ESPE266 4 =
13 Serial.begin(9600) ; Adafruit_FastFloraPixel 4
34 Serial.println(F("EMP280 test") Adafruit_Fingerprint *
i3 Adafruit_FloraPixel »
3 if ('bhmp.beging)) | Adafruit FRAM I2C b
37 Serial.println("Could not £in - N eck wiring!™); W
- . Adafruit FRAM_SPI L
38 while (1l):
1g | Adafruit_FT6206 4

Figure 3. BMP-280 transmitter test program

Depending on the use of 1°C and SPI modes, pin names and comments should be written as
shown in Figure 4:
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Fine BMP_SCK 13

Fine BMP_MISO 12
e BMP_MOSI 11
e BMP_CS 10

Figure 4. Algorithm of the BMP-280 transmitter.

CONCLUSION

An analysis of the capabilities of existing methods and modern tools based on these methods
shows that such small-sized and high-precision laser, IR, barometric, and ultrasonic rangefinders
can be successfully used on board small aircraft, for which, for various reasons, there are no
altimeters, or as a backup altimeter, and including solutions to various navigation problems when
flying at low altitudes. An analysis of the indicators of the studied rangefinders and some
preliminary calculations show that some modifications of such rangefinders can be successfully
used both on board small aircraft and on long-haul aircraft, as the primary or backup altimeter
[1,6,7].

In conclusion, it can be noted that of the considered tools and sensors for measuring altitude,
the most suitable are modern small-sized barometric modules, which can very easily be used on any
type of aircraft, especially small ones, on which there are no altimeters of low altitudes, and can be
successfully integrated to the aircraft’s on-board navigation equipment [5,6]. It should be noted that
one of the main features of miniature barometric modules is the possibility of implementing the
application on board the aircraft, without interfering with its design.

The functionality of the considered barometric modules allows you to create a small altimeter
with the ability to position the aircraft at low altitudes, which expands the capabilities of on-board
navigation equipment during takeoff, landing, as well as when flying at low altitudes, in particular
when solving problems of preventing dangerous proximity to the ground [1,7].
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KAPUIIFAEB CJK., 3VEBJI.B., KAJIALLIEBA JI.T".
Axademus epadcoanckoll aguayuu

HNCCIEJOBAHUE JTUHAMUKU YIIPYT'OI'O POTOPA
IJIEKTPOCTATUYECKOI'O I'MPOCKOIIA C MPOU3BOJIbBHBIM 3JIJIMIICOU10OM
MHEPLIUN B HEKOHTAKTHOM IIOJIBECE U BJIMAHUE BO3MY IIAIOIIIUX
MOMEHTOB HA YXO/J I'MPOCKOIIA

byn maxanada 6i3 ap mypni Kyuslpmybl MOMeHmMmepoiy acepiH, OYKapalvlK aknapam
Kypanoapvina memen 06epyoi JicaHe SUpPOCKONMblY POMOPObIH CepnimMOiliciH ecKkepe OmbIpPbIn,
epikmi uHepyus SMIUNCOUObIMEH ACHepanblK 2NeKMpoCmamuKaIblK 2UpOCKONMbLY, KemyiH oazanay
Yulin 3epmmey scaz0ativl Mail0aHeaH.

Kymvicmoly — makcamuvl  Oepineen  SUPOCKONMbIY — POMOPBIHLIY —~ OUHAMUKACHIH — HCIHE
2UPOCKONMBIY  AYbIMKYbIHA OAUNIAHbICCHI3  IIHYIHe KYUbIPMKbL MOMeHmepOiy acepin 3epmmey
Oonbin MadwLIaowL.

Kymvicmuly makcamvina catikec Keneci Minoemmep weuwlinoi:

- anmoul NEKMPOOMbl JHCIHE Ce2i3 INeKMPOOMbl INEKMPIIK LIHY HCA20AUBIHOAZL MA3ACHI3
commepOi canvicmulpy;

- mipek Kywimep MOMEHmMIHIY MeHOeViH KYpy J#CoHe DJIeKMPOCMAMUKAILIK SUPOCKONMbLH
POMOPLIHBIY  AChepu3ayusicbl eckepe OMmbvlpbln, Mapmyovly CAHOLIK CATbICMbIPMATIbL OAEACHIH
dcypeizy;

- KOC auHamy oca0auvblHOa  2NeKMPOCMAMuKaIblK 2UPOCKONMbIY — MYMKbID  UKeMOI
POMOPBIHBIHY KO32ANbICHIH 3epmme) 20IiCepin Heacay,

- Ke30elcoK pomopovly UHepYUs MeH30pbl HCAR0AUbIHOA UHEPYUSNLIK Kyumep MmYyblHOA2aH
INEKMPOCMAMUKANBIK  2UPOCKONMBLY,  KeMYiH CAHAUMbBIH JHCIHEe 2UPOCKONMbIY  POMOPLIHbIH
acgepuzayusacvln eckepemin aneopummoep HCUbIHMbIZbIH HCACAY.

Tyiiin ce30ep: 2upockon, pomopovlH 31EKMPOCMAMUKAILIK CYCHEH3UACHl, KAmmbl OeHe,
Kywimep MOMeHMI, UHepYULTbIK Kyumep, O6aulanblccol3 iKY, 1eKmpoomap, Hymayus Oypuiutvl,
Oipin, Jlexcandp xenmyuieci, Axobu gynxyusacel, Dinepa — Ilyanco Koseanvicel, dcep cepikmiy
CMayuoHapabl auHATLIMYL.

B Oamnnoui pabome npogeden aHanu3z COCMOAHUAL UCCIE008AHUL NO OYEHKe YX00d
acghepuzosannozo ICI" ¢ npou3eonbHbIM INAUNCOUOOM UHEPYUU C YYEMOM BIUSHUS PA3TULHO20
POOA BO3MYUWAIOUUX MOMEHM 08, CONPOMUBIISIIOULENICSL CPeObL U YIPY2OCIU POMOPA SUPOCKONOB.

Lenvio pabomer asnsemcsa uccie0osanue OUHAMUKU PACCMAMPUBAEMO20 POMOPA OAHHO20
2UPOCKONA U BNIUAHUE BO3MYWAIOWUX MOMEHMO8 HA YX00 2UPOCKONA HA HEKOHMAKMHOM noosece. B
coOmeemcmeu ¢ yelvto pabomuol peueHsbl 3a0aui:

- NpoBedeHUue CPABHEeHUs BO3MYWAIOWUX MOMEHMO8 8 Cayude WecmudIieKmpooHo20 U
B0COMUINLEKMPOOHO20 INEKMPULECKUX NOOBECO8,

- cocmaeneHue ypasHeHuss MOMEeHMAa NOO00EPHCUBAIOWUX CUTL U NPOBEOEHUE KOIUYECHBEHHOU
CPABHUMENbHOU  OYEeHKU YX00a C Y4emom acgepuzayuu pomopa 1eKmpocmamuiecko2o
2UPOCKONA,

- paspabomka Memooos UCCe008aHUsL OBUIICEHUSL BAZKOYNPY2020  pomopa
INEKMPOCMAMUYECKO20 2UPOCKONA 8 CLyyde 080UHO20 8PAUEHUS,

- paspabomka KOMNAEKCA ANeOPUMMO8 Npeondsaemvlx Nnooxo008 UCCied08anus OJis
KOIUYECMBEHHOU OYEHKU YX00a INEeKMPOCMaAmMuUYecko20 2UPOCKONd, 6bl36aHHbIX UHEPYUOHHBIMU
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cunamu 8 ciyyae npousBoibHO20 MEH30pa UHepyuu pomopa u ¢ yiemom dacgepuzayuu pomopa
eupockona.

Knrouesvie cnoea: cupockon, snekmpocmamudeckuii noogec pomopa, meepooe melo,
MOMEHmM CUJl, UHEPYUOHHbLE CUTbL, HEKOHMAKMHBILU N008eC, 2IeKMpoObl, Y20l Hymayuu, Konebanus,
noaunom Jlexcanopa, @yuxyuti Axobu, osusxcenus inepa — Ilyanco, cmayuonapuvie epaujeHus
CNYmMHUKA.

In this paper, we analyze the state of research to evaluate the departure of an aspherized
electrostatic gyroscope with an arbitrary inertia ellipsoid, taking into account the influence of
various disturbing moments, resisting media, and the gyroscope rotor elasticity. The aim of the
work is to study the dynamics of the rotor of this gyroscope under consideration and the influence
of disturbing moments on the departure of the gyroscope on a non-contact suspension. In
accordance with the purpose of the work, the following tasks were solved:

- comparison of disturbing moments in the case of six-electrode and eight-electrode electrical
suspensions;

- drawing up an equation of the moment of supporting forces and conducting a quantitative
comparative assessment of withdrawal taking into account the asphericization of the rotor of an
electrostatic gyroscope;

- development of methods for studying the motion of a viscoelastic rotor of an electrostatic
gyroscope in the case of double rotation;

- development of a set of algorithms for the proposed research approaches for quantifying the
departure of an electrostatic gyroscope caused by inertial forces in the case of an arbitrary rotor
inertia tensor and taking into account the gyroscope rotor asphericization.

Keywords: gyroscope, electrostatic rotor suspension, solid, moment of force, inertial forces,
non-contact suspension, electrodes, nutation angle, vibrations, Legendre polynomial, Jacobi
functions, Euler-Poinsot motion, stationary rotation of the satellite.

BBEJAEHUE

HOCTpOCHI/Ie TECOPHUH MABHIKCHHUA TBEPAOIo TCjIa B DJJICKTPOCTATHYCCKOM IIOABECE MOXXHO
pa36I/ITB Ha jBa dTana. Ha MNEPBOM — OCYHICCTBJISCTCA aHAIN3 HOHCﬁ, MNOAACPIKUBAIONMX TBEPAOC
TCJIO, YTO IIO3BOJISACT HAIIMCATb YPABHCHUA OBUKCHUS. Ha BTOPOM — IMPOBOJUTCA PCHICHUC
ypaBHeHI/Iﬁ I ONIPEACICHHBIX KIIACCOB IBUXKCHU .

PaCCManI/IBaeTCH 3aada OIIPCACIICHUA TJIaBHOI'O BCKTOpa CHII, ﬂeﬁCTBYIOHMX Ha TBEpAOC
TCJIO B  JJICKTPOCTATHYCCKOM  IOABECCE. Bragane wu3nararorcs INPUHLOUIIBI  ITOCTPOCHUA
SJICKTPOCTATUYECCKUX IMOABECOB W IPOBOAUTCA Pa3ACICHUC I[BI/I}KGHI/Iﬁ B ITaCCHBHOM OJHOOCHOM
QJICKTPOCTAaTUYCCKOM IIOABCCE. HpI/I nmoMomy METoJa MHOI'MX MaciraboB yaacTcd O6H3.py>KI/ITB B
YPaBHCHUAX IICPBOI0 HpI/I6J'II/I)K€HI/I$I HaJIM4YUEC paCKauuBarONMX CUJI, KOTOPLIC MOI'YT IPUBOJUTH K
HCYCTOﬁ‘IHBOCTI/I PE30HaHCHBIX ITIOJABECOB.

OCHOBHAS YACTDH

3agaua pacyera CUJI U MOMEHTOB, IPUIIOKEHHBIX K TBEPJIOMY TEJTy B HEKOHTAKTHOM I10/IBECE,
TpeOyeT HaxoXKAEHUs TMOTEeHIMala TOJis, YIOBJIETBOpSAIOUITO ypaBHeHHIO Jlammaca. Bun
TPAaHUYHBIX YCIOBUH, KOTOpBIE HEOOXOAMMO 3aJaBaTh Ha IIOBEPXHOCTH TBEPIOTO Tela M Ha
AJIEMEHTAX CUCTEMBI MOJBECA, 3aBUCUT OT THIIA HEKOHTAKTHOTO Mo/Beca. PemmeHue kpaeBoit 3a1aun
MO3BOJISICT ONMPEACTUTH MIIOTHOCTH TOHICPOMOTOPHBIX CHJI HA TIOBEPXHOCTH TBEPOTO TEJa U TMOCIe
WHTETPUPOBAHNS HAWTH IVIABHBIM BEKTOP U IVIaBHBIM MOMEHT IOHAEPOMOTOPHBIX CUi. B cuiry
IPOCTOTHl TEOMETPUM TBEPIOro Tena (Kak mpaBuiio, ¢gopma Tena Oau3ka K chepuueckoil),
chopMynUpOBaHHBIE KpaeBble 3a/laud JOMYCKAIOT AHAIMTUYECKOE pElIeHHE, a HCIIO0JIb30BaHUE
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METOJOB MAaJIOr0 IlapaMmerpa IO3BOJISIET IOJIYYUTh HE CIMIIKOM TI'POMO3JKHE aCUMIITOTHYECKUE
(dopMyIIBl IS CUIT © MOMEHTOB, JICHCTBYIOIIMX Ha TBepaoe Teio [1].

[lpy omnpeneneHUM TIJABHOTO BEKTOpa CHJI, MPHJIOKEHHBIX K MPOBOJAIIEMY IIAapy B
AJIEKTPOCTATMUECKOM I0/IBECE, BBEAECHHE OuchepuuecKux KOOpPAMHAT MO3BOJSAET MOJIYYUTh
pelieHrne KpaeBOW 3aJaud MpPH MPOU3BOJBHBIX (HE 00s3aTEIbHO MallbIX) CMEIICHUSAX Iapa B
Mo/Bece.

B peasbHBIX KOHCTPYKUHUSX 3a30p MEXAY JIEKTPOJaMH U TBEPIBIM TEIOM MaJl 10 CPaBHEHUIO
C pa3MepaMu Tela, IMO3TOMY Pa3IOKEHHUE BBIPAKEHHMI A CHJI 110 COOTBETCTBYIOLIEMY MAJIOMY
napaMeTpy IMO3BOJIAET HOJY4YUTh JOBOJBHO IPOCTHIE aCUMITOTHYECKUE (POPMYbl AJs INIABHOTO
BEKTOpa IOHJIEPOMOTOPHBIX CHJ, JCHCTBYIOIIMX Ha NPOBOMALMU 3apsHKCHHBIM IIap B
AJIEKTPOCTATHYECKOM II0/IBECE C TPOM3BOJIBHON KOH(HUTYparuel 53JIeKTpoAoB. OTH (GOpPMYIIBI
IIO3BOJISIFOT YCTAHOBUTH YCIOBHS, KOTOPBIM IIPH KECTKOM YIIPaBJICHUU MOTCHIMATIAMHU JIEKTPOIOB
00s13aHBI YJIOBJIETBOPATh T€OMETPUUECKHE MTapaMETPhl 3JIEKTPOJIOB, YTOOBI MOABEC ObLI JIMHEHHBIM
U U30TpONHbIM. OKa3bIBAaETCs, YTO 3TUM YCIOBHUSM YIOBJIETBOPSIOT, B YACTHOCTH, 3JIEKTPO/IbI, OCU
KOTOPBIX HAIpaBJIEHbl 10 OCAM CHMMETPUU TIpaHed IpaBUIIBHBIX MHOTOIPAHHMKOB: Ky0a,
OKTad3Jipa, JoJIeKarapa, ukocasapa [1].

3aTreM paccMmaTpuBaeTcs 3amada o0 BbIOOpe (OpPMBI  AIEKTPOJOB, OOECIeYMBaroIIeH
MaKCUMAJIBHYIO  KECTKOCTb  DJIEKTPOCTATHYECKOro  moxaseca. HaxoxkneHne  onTUManbHON
KOH(UTypalMu S3JEKTpoAa CHCTEMbl C HUICHTUYHBIMUA KaHajJaMHd CBOJIUTCS K HCCIEIOBAHHIO
BAPHAIIOHHON 33/1a4d C HEaJIMTUBHBIM (yHKIMOHATOM. [IpM HEKOTOpPHIX 3HAUYCHUSX 3apsna
TBEPJIOTO TeJla PEeLICHUEM 3TOW 3a/auu sBISETCA CPEepUUYECKUN CeIrMEHT ONpPENesIEHHOTO pa3Mepa.
IIpoBenenHoe UCCIEeI0BaHuE I103BOJIMIIO YCTaHOBUTH 3aBHCUMOCTh KECTKOCTH
AJIEKTPOCTATHYECKOTO MOJBECa OT YMcia KaHAJIOB CIEAIIed CHUCTEMBbI, 3apsiia TBEPAOIo Tena u T.
. 3ajaya paccMaTpUBalach IPU KOHLIEHTPUYECKOM pAacCIOJOKEHHHM 1Iapa M II0JIOCTH, Ha
MIOBEPXHOCTU KOTOPON HAXOMAATCS IEKTPOJIBI.

[IpoBoauTCS HcCCIENOBAaHUE CHIIOBBIX XapaKTEPUCTHK IIECTH DJIEKTPOJAHOIO U BOCBMH
AJIEKTPOJTHOTO 3JIEKTPOCTATUYECKUX MTOIBECOB MPHU OOJBIIMX CMEIEHH X IIapa U3 LIEHTpa Mo/iBeca.
B ciydae mecTu 37€KTpOAHOIO IOJABECA JJIS CHJIBI, JEHCTBYIOUICH Ha IMPOBOIAIMMN 3apsHKECHHBIN
I1ap, BBIMKMCBIBAETCS (POpMyNa ¢ y4eTOM KyOMYECKMX IO CMELICHUIO WIEHOB. AHAIN3 MOJTY4EHHBIX
COOTHOILEHHUM IOKa3pIBAET, YTO AJIEKTPOCTATHYECKUE II0JBECHl HE3apsKEHHOTO Iapa MOTYT
o0ajaTh TOJIBKO MSTKOM XapakrepucTukou. [IpuBeneHbl pe3ynbTaThl YMCIOBBIX PACYETOB CHIIBI B
ANEKTPOCTATUYECKUX MOBECAX.

B ciywae, korma mnoanep)KMBarOIME CHJIBI HOPMalbHBI K IIOBEPXHOCTU TBEPIOIO TENa,
IIPOBOJIUTCS BBIBOJ BBIPAKEHUM JJIs1 CUJIOBBIX (PYHKIMH MOMEHTOB. Eciii mOBEpXHOCTH TBEPAOIO
Tena OnM3Ka K CcQepuyeckod M HMMEeT OCb CHUMMETPHUM, TO IOCIE Ppa3l0oKEHUs YpaBHEHHUS
MIOBEPXHOCTU TBEPJAOrO Tesa B psA MO nmoauHomaM Jlexanapa ko3(ppUIIMeHTsl 3TOro pa3ioKeHus
OKa3bIBAalOTCSI MajbiMU mapameTpamMu. CusoBas (yHKIMS MOMEHTOB CHJI 3allUCHIBAE€TCA B
JUHEHHOM NPUOMMKEHUM IO MapamMeTpaM U IPOBOAUTCS aHAIU3 BBIPAXKEHHUs IS MOMEHTOB,
MOPO’KIAEMBIX HAJTMYUEM B (popMe TBEPIOTO Teja Mo rapMoHuKam [1].

MoMeHT mnepBOll TapMOHHUKM €CTh MOMEHT OT OceBoro jaebanaHca TBepporo tena. s
CHJIOBOM (DyHKIIMHM MOMEHTa BTOPOM TapMOHMKH BBOJAUTCS ITOHATHE ITIABHBIX OCEH - 3TO TaKHUe OCH,
B KOTOPBIX CUJIOBast (PyHKIIMSI MOXKET OBITh 3alicaHa B KaHOHUUYECKOM Buje. IIpu coBmagenun ocu
CUMMETPUM TBEPAOr0 Tela C OJHOM W3 IVIaBHBIX OCEed CHJIOBOW (YHKIMM MOMEHT CHII,
JNeWCTBYIOIMX Ha Teno, oOpam@ercd B Hynb. CuioBas (QyHKIMsS MOMEHTa OT BTOPOW TapMOHUKHU
JIOMYCKAeT MPOCTYI0 MEXaHMYECKYI0 WHTEPIPETAlHI0 KaK CUiioBas (DYHKIUS HPUTATHBAIOIMX
HBIOTOHOBCKHUX I[€HTPOB, PACIOI0KEHHBIX ClIeIMaIbHBIM 00pa3om [1].

Haiinensl ycinoBUs TOXKAECTBEHHOIO OOpaleHUs B HYJIb MOMEHTAa BTOPOM TapMOHMKU -
YCIIOBUS «HEBO3MYLIAEMOCTH» YIVIOBOTO ABUIKEHHUS TBEPJIOIO Te€la B HEKOHTAKTHOM Iojsece. B
ClIydac ILECTH 3JIEKTPOJHOIO U BOCBMHM JJIEKTPOJHOIO JIEKTPOCTATHYECKUX ITOJBECOB IPOBOAUTCS
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CpaBHEHHE BO3MYLAIONIMX MOMEHTOB BBICIIMX TAPMOHUK, BO3HUKAIONMX MPU HATUYHU B (opme
TCJIa TapMOHUK OHHHaKOBOfI AMILIATYBbI.

PaccmarpuBaercs 3amaya o BBIOOpE ONTHUMAIBHOIO pajaudyca poTopa, MHUHUMHU3HPYIOILETO
VIJIOBYIO CKOPOCTH YXOJla 3JIEKTPOCTATMYECKOTO THPOCKOINA, BBI3BAHHOTO HATUYHEM MEpBOM U
BTOPOI rapMOHUK B (popMe pOTOpA.

Pabora mocBsimieHa aHanu3y JUHAMUKUA TBEPJOTO Tela B HEKOHTAaKTHOM IIOJBECE B CIlydae,
KOrZla TOBEPXHOCTh Tela ecTh cdepa, a LIEHTP MacC He COBIMANaeT C IEHTpPoM cepuyeckoit
MOBCPXHOCTU TBCPAOIO TECJaA. HpI/I 9TOM H3-3a B3aMMOCBS3H ABUIKXCHUA LNCHTPA MACC U YITIOBOTO
JIBU)KEHUSI TBEPJOTO Tejla BOKPYr LIEHTpAa Macc BO3HUKAET psJi MeXaHH4YecKuX 3(EdeKTosB,
MCCIeIOBaHNE KOTOPBIX U SBJISETCA LeNblo 3a1a4n. [IpeanonaraeTcs, 4To Mo ep>KUBaOLIEe CHITbI
B HEKOHTAaKTHOM IIOJBEC€ JAEHUCTBYIOT MO HOpPMajlu K IOBEPXHOCTH TeNla, U, CIEA0BATENbHO,
MPUBOJATCA K PAaBHOJACHCTBYIONICH, MPHUIOKEHHOW B T€OMETPUYECKOM IIEHTPE TBEPAOrO Teja.
PaBHOzENCTBYIOI@AS (IPUTATUBAECT» TE€OMETPUUYECKMI LIEHTp IIapa K HEKOTOPOW HENOJBUIKHOMN
TOYKE INPOCTPAHCTBA, KOTOpas Ha3bIBAETCS LIEHTPOM HEKOHTAKTHOTO IojBeca. TBeppoe Temno
MPEeIBapUTEIbHO PACKPYYEHO BCIOMOTATENIbHONW CHCTEMON U B pabodeM pekrMMe Bpallaercs 1o
nHepuuu. CuUbl CONPOTUBJIEHUS [BM)KEHHUIO OTCYICTBYIOT - TEJIO HAaXOAUTCS B BaKyyMe.
Paznenenne OBICTPBIX UM MEJUIEHHBIX JIBM)KEHUM B paccMaTpUBaeMOW 3agade MPOBOAMUTCS HPHU
MOMOILIM OOIIel CXeMbl OCPEIHEHHS, NPUYEeM IpaBble YACTH YpaBHEHUM I MEUIEHHBIX
IIEPEMEHHBIX OCPENHSIOTCA KaK MO ABMXKeHUI0 Dinepa—IlyaHco, Tak 1 1o IBM)KEHMIO LIEHTpa Macc
TBEPJOro Tena.

[lokazaHo, 4YTO  B3aUMOCBSI3b  IOCTYNATENBHBIX WM BpPALATENbHBIX  JIBH)KCHHI
HecOaaHCUPOBAHHOIO IApa MOXKET MPUBOJUTH KaK K TOPMOXKEHHUIO, TaK M K PasroHy TBEPIOTO
TCJIa, T. €. HEKOHTAKTHBIHN MMOoABCC MOXKCT BBIIIOJHATE POJIb CBO€06p33HOFO JABHUTATEIIA,
PErYIUPYIOLIETO YIIIOBYIO CKOPOCTh BpalleHUs Tena. HalaeHbl yClIoBHUs, KOTOPBIM JOJKHA
VIOBJICTBOPATH TepenaToyHass (QyHKIUS CIHEASICH CHCTeMbl HEKOHTAaKTHOTO MOJABECA, YTOOBI
o0ecneunTh CyIECTBOBAHHME CTAl[MOHAPHBIX BpaIlleHU I HecOamaHCHpoBaHHOTO mmapa. OnpeneneHbl
YCJIOBUS YCTOMYMBOCTM HYTAIlMOHHBIX KOJIEOAHWW TBEPJIOTO Tela W MPOBEACHBI OLIEHKU
aMILTUTYbl OMEHU HecOaJaHCHUpPOBAaHHOTO IApa B HEKOHTAKTHOM mojaBece. OOcyxnaercs
MEXaHU3M BO3HUKHOBEHHS TOPMO3SIIMX HJIA YCKOPSIOUMX MOMEHTOB B HEKOHTAaKTHOM IOJBECE.

Jlanee B paboTe ucciemyercss TUHAMUKAa HecOATaHCHUPOBAHHOTO Iapa B HEPABHOMKECTKOM
IIO/IBECE, YCTAHOBJEHHOM Ha pAaBHOMEPHO Bpal@aroueMcss ocHOBaHMHU. [IpoBoauTcs aHanu3
BBIPAKEHUM MJI1 MOMEHTOB, JCHCTBYIOIIMX Ha TEJIO B Cily4yae, KOIrzla OCh JIMHAMHYECKOU
CUMMETPHH Tella OJIM3Ka K BEKTOpY KWHETHYEeCKOro MoMeHTa. OKa3bIBaeTCsl, UTO CUiloBasi (QyHKIUs
HOTCHHI/IaJII)HOfI YaCTH MOMCHTOB, IMPUIIOKCHHBIX K H€C6aJIaHCI/Ip0BaHHOMy mapy B HCKOHTAaKTHOM
nojBece, SBJSETCSA OAHOPOIHOM KBaApaTM4HOW (OpPMON HANpaBIAIONMX KOCUHYCOB OCH
JMHAMUYECKON CHMMETpUU Tena, T. €. MOTeHIMaJbHasi 4acTh MOMEHTOB OyIeT aHaJIOTM4Ha
MOMEHTY, BbI3bIBAEMOMY HaJlMuMeM BTOpPOIl rapMOHUKU B ¢opMme Tena. HemoreHuunanbHas yacTb
MOMEHTOB B HEPAaBHOXECTKOM IOJIBECE MOXKET MPUBOJIUTH K pasroHy (MM TOPMOXKEHHUIO) I1apa, a
TaKKe K M3MEHEHHUIO TIIOJIOKEHUSI BEKTOpa KMHETHYECKOTO MOMEHTa B HHEPLUAIBHOM
npocrpancTse. HaiiieHa 3aBUCHUMOCTB YIJIOBOTO YCKOPEHU S TBEPIOTO Tela OT OPUEHTAIlMU BEKTOpa
KUHETUYECKOTO MOMEHTa OTHOCUTEIBHO OCEH, )KECTKO CBA3aHHBIX C HEKOHTAKTHBIM MOJBecoM [4].

I/ICCHGI[yeTCSI AWHaAMWUKa TBCPAOro TCJia B HCKOHTAKTHOM MIOJABECC, YCTAHOBJICHHOM Ha
BHOpUpYOIeM ocHOBaHUU. [Ipenmosnaraercs, 4To MoJBec paBHOXKECTKUM, a OCHOBaHUE COBEPIIIAET
rapMOHHUYECKHE MOCTYyMaTeNbHbIe KoJIeOaHUs BJJOJIb HEM3MEHHO OPUEHTUPOBAHHOM B IPOCTPAHCTBE
OCH. HpI/I noMomm COOTBCTCTBYIOIIMX PE3YJILTATOB TCOPUU ACUMIITOTHYCCKUX MCTOOOB,
OTHOCAIMXCA K PE30HAHCHBIM 3aJadaM, ITOCTPOCHBI OCPCAHCHHBIC YPABHCHUS I paCIMPEHHOTO
BEKTOpa MeMJeHHBIX mepeMeHHbIX (Kpome mepeMeHHBIX, ONpelessionMX MOJ0XKEHHE BEKTopa
KMHCTUYCCKOI0O MOMCHTA TBEPAOTO TCJIa, BBOAUTCA AOMOJHUTCIIbHAA MCIJICHHAA IICPEMCHHAA - TaK
Ha3bIBaeMas (ha3oBas paccTpoiika). AHAU3 OCPETHEHHbIX YPaBHEHUM MOKa3bIBaeT, UTO BHOpaIus
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OKa3bIBAeT BJIMSIHUE Ha JABM)KEHHE TBEPOIo Tejla TOJIbKO B TEX ClydasX, KOIJa yacToTa BuOpanuu
OCHOBaHMsI OJIM3Ka K OJJHOM M3 YaCTOT YIJIIOBOTO JBM)KEHUs TBEpIOro Tena [5-7].

[IpoBoauTCS MCCIETOBAaHUE CTAl[MOHAPHBIX PE30HAHCHBIX PEKUMOB JIBUKEHUSI TBEPAOIO Teja
B HEKOHTaKTHOM II0/IBECE€ IpHU IOCTYNATeNbHON OJHOKOMIOHEHTHOH BHOpalM¥ OCHOBAHMSL
OO6cyxnaercss BO3MOXKHOCTh CHHXPOHH3ALMM YacTOTHl BpallleHUs Tella C YacTOTOW BHUOpauu
OCHOBAHMSI.

bonee moapoGHO paccMOTpeH ciaydail KOHCEpBAaTHBHOIO MojBeca (TakoM ciydail MOXKeT
MMETh MECTO B HEKOHTAKTHBIX IIOJBECaX, y KOTOPHIX PaBHOACWCTBYIOIIAS CHIIOBOTO IIOJIS
IIPONOPIIMOHANIBHA CMEUICHUIO TE€OMETPUYECKOr0 ILIEHTpa Iiapa M3 LEHTpa IoABeca - Tak
Ha3plBa€MbIil «4HCTO YINpPYruil mojBec»). B KOHcepBaTMBHOM MOJABECE I OCPEIHEHHBIX
YpaBHEHUM JBMXKEHUS yHAAeTCs HAWUTH TPU MEPBBIX MHTErpaja, KOTOPBIX JOCTaTOYHO ISl TOTO,
4TOOBI CBECTH 3aJauy K KBaJpaTypaM. YKazaHHbI€ MHTErpajbl aHAJIOTMYHbI MHTErpajgaM 3aJadd o
PE30HAHCHBIX JBM)KCHMSIX IMHAMMYECKA CUMMETPUYHOIO CIyTHHMKA B TPABUTALMOHHOM IoJje [§].
OT/IMuMe COCTOUT TOJBKO B CTPYKTYpE CHIJIOBOW (PYHKIIHMH, ITOATOMY MCCIIEOBAHUE OCPEIHEHHBIX
YPaBHEHUM MOXKHO IPOBECTH METOJaMH, H3JI0KeHHBIMH B MoHorpaduu B.B. benmenkoro [8].
AHanu3 pe30HaHCHBIX JIBMKEHUH HecOaJaHCHUPOBAHHOTO Iapa MO3BOJIAI MOJIYYUTh GOPMYIIBI JUIs
YX0/Ja BEKTOpPAa KWHETHYECKOIO MOMEHTA.

Hccnenyercss nBUKeHME HEcOIaHCMPOBAHHOIO Iapa € MPOU3BOJIBHBIM AIIIMIICOMOM
MHepuuU. BmecTo MenneHHON NepeMEHHOM yria HYyTalluM BBOAMTCS MEAJICHHAs IepeMEHHas,
KOTOpas SBJIAETCS MOJYJIEM JUITMNTUYECKUX QyHKUUM SIKOOHM, ONMChIBAIONMX JABUKEHUE TBEPIOTO
Telna OKOJO ILIEHTpa Macc B ciywdae Oinepa—Ilyanco. B ciydae, xoraa BenuunHa MENJICHHOU
NEePEeMEHHON MaJja, YTO COOTBETCTBYET MaJIbiM KOJECOAHUSIM OCH HAMOOJIBIIETO WM HaWMEHBILETO
MOMEHTOB MHEpPLHH TBEPAOIo Tejla BOJU3U BEKTOpAa KHHETUUYECKOI'O MOMEHTAa, B HEPE30HAHCHOMN
CUTyallul IIOCTPOCHBI OCPEAHCHHBIE YPABHEHHUs ABUIKEHUS TBEPAOIO Tejla B HEKOHTAKTHOM
noasece. M3 3TUX ypaBHEHUN HaWJIEHBl YCIOBUS YCTOWYMBOCTH BPAILEHMS TBEPIAOIO TeEla BOKPYr
oceil HanOoJIBIIIeT0 ¥ HAWMEHBINIETO MOMEHTOB MHEPLINU Tena [4].

WN3ydaeTcss  BIMSHHE  HEIMHEHMHOCTM  HEKOHTAaKTHOIO  IIOJBEca  HA  JIBM)KCHHE
HecOanmancupoBaHHOro mapa. OOHapyXKeHO SBJIEHHE yXOJa BEKTOpa KHHETHYECKOTO MOMEHTA,
BBI3BAHHOIO HEIMHEWHOCThIO mozBeca. [lomydeHo HeoOXoauMoe M JIOCTaTOYHOE YCIOBHE
MHTETPUPYEMOCTH IPELIECCUOHHBIX YPaBHEHUI JBUKEHUs TBEPJOTO TeNa MOJ JEHCTBUEM TOJIBKO
HEKOHCEPBATUBHBIX MOMEHTOB. IloCTpOEHBI TpaeKTOpUM [BH)KEHHMS BEKTOpa KHHETHUYECKOTO
MOMEHTA Ul YaCTHBIX CIIy4acB HEJIMHEHHOCTH IOJBECA.

B zaxmodyeHun paboThl MccienyeTcs JAMHAMHUKAa HecOaJaHCHPOBAHHOIO Iapa B
HEKOHTAKTHOM IIOJIBECE C HMMIIYJIbCHOM cucrteMoil perynupoBaHus. HeoOxonuMocTs 1moaoOHOro
UCCIIEIOBAHUs CBsA3aHA C IIMPOKUM IPUMEHEHHMEM HMMITYJIBCHBIX CHCTEM IIPH KOHCTPYMPOBAHUU
HOBBIX TUIIOB HEKOHTAKTHBIX N0/BECOB. OKa3bIBacTCs, YTO U B CIlydae UMIIYJIbCHOIO YIIPaBJICHUS
MMEIOT MECTO MHOTHE MeXaHu4eckue 3(eKThl, HailZIeHHbIE B Cllydae HEIPEPHIBHOTO YIPaBICHUS:
CYILECTBOBAHME CTALMOHAPHBIX CKOPOCTEM BPAILECHUS IIapa, BO3MOKHOCTb U3MEHEHMS aMILJIUTY/bI
HYTAIlMOHHBIX KOJIEOAHUM U T. II.

B cmydae, xorma KMHETHYECKash JHEPIMsS Tela BEJMKA IO CPABHEHHIO C MOMEHTOM CHJI,
CO3/1aBAEMbIX MarHUTHBIM IIOJIEM, IIPX IOMOIIM METOAA OCPEIHEHHUs IMOCTPOEHBI SBOJIIOLHOHHbIE
YpaBHEHHS Ul MEIJICHHOW TMEpeMEHHOW 3ajaur. B KauecTBe MOpPOXKIAIOIIEro pelieHus: oOIei
CXEMbl OCpEIHEHHU s UCIIOJIb3YETCSl U3BECTHOE pelieHue Ditnepa - [lyaHco IBUKEHUS TBEPAOIo Tea
OKOJIO HEIOJBYM)XKHON TOYKH, KOTOPOE PacCMaTpUBAETCs KaK HYIEBOE MPHOIM)KEHUE K UCKOMOMY
BO3MYLICHHOMY JIBH)KEHHUIO [4].

3AK/IIOYEHUE
[lpy HaNMWYMU HYTALMOHHBIX KOJIEOAHWH HEKOHTAKTHBIA THPOCKON HEpaboTOCrocoOeH, Tak
KaK ONTHYECKUE JATYUKU YIVIOBOTO IIOJOKEHUsS POTOpa HE MOTYT OINpPEACIUTh HANPaBIIIONME
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KOCHUHYChl OCH CUMMETpHUH poropa. OnpeeseHue yriia Hyralu M03BOJISET ONPEAEIUTh CKOPOCTh
COBMEILCHHUS! OCH JAMHAMHYECKOM CHUMMETPUM C BEKTOPOM KHHETHUYECKOIO MOMEHTa, TO €CTh
CKOPOCTh JIEeMIT(UPOBAHUS, U CHENATh 3aKITIOYEHHUE O BPEMEHHU, HEOOXOJIMMOM JJIS MOJATOTOBKU
npubopa K pabore. B kauecTBe mpumepa HCHOIB30BAHUSI TOCTPOCHHBIX OCPETHEHHBIX YPaBHEHU I
paccMaTpuBacTCAa 3adavda O BJIIMAHHH BUXPCBBIX TOKOB Ha BPAlICHUC W OPUCHTAUIO CITYTHHKA.
[TokaspIBaeTCsl, 4TO HPH YITIOBBIX CKOPOCTSX BpAIEHUS CIYTHHKA, MEHBIIMX €ro OpOHTalIbHOM
CKOPOCTH, MOMEHT OT BUXPEBBIX TOKOB MOKET MPUBOAUTH K PACKPYTKE CIIyTHUKA. OTNpenenstoTcs
CTAallUOHAPHBIC BpAIICHUA CIIYTHHUKA, U UCCICAYCTCA UX 3aBUCHMMOCTH OT HAKIIOHCHHUS ITIJIOCKOCTU
OpOMTBl ¥ COOTHOLICHUS MEXIY KOMIIOHEHTaMH TEH30pa MOJSpPU3YEeMOCTH CITYyTHHKA.
VYcTaHaBiIMBaeTCs aHAIOTUSI MEXKy MOMEHTOM OT BUXPEBBIX TOKOB U MOMEHTOM IPUJIMBHBIX CHUJI,
JneiicTByronmx Ha aedopMupyemMoe HEOECHOE TEIO B TPABHUTALMOHHOM IOJIE MPHUTITHBAIOIIETO
IEHTpa. AHAIM3UPYETCS CYIIECTBOBAHME U YCTOMUYHMBOCTH CTAIIMOHAPHBIX BpaIllcHUW HEOECHOTO
TeJa B 3aBUCUMOCTU OT COOTHOUIEHHUSI MEK/Ty KOMIIOHEHTaMH TE€H30pa MPUJIMBHOTO MOMEHTA.
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UMMANNED AERIAL VEHICLE CONTROL WITH A WING CIRCULATION
SYSTEM

Maxkanaoa scoapebikiaccukaniblk Yuakmapovbl 6ackapy, npomomunmep MeH YUKbIUICbL3 e
Kojikmepine apHaiad oanama 6Ooavin cananaowvl. Ilpomomunmepoezi peaxkmuemi 6ackapy
oicyuenepininy maceneci zepmmendi. CoHoau-ax YWKbIUICHIZ 2Ye KOMIKmepiHoe2l KOo32a/1blCimagbl
8eKMOpObL OACKApPY JAHCYUeCi KO32AAMANbL DONIKMEPCI3, AYa A2bIHLIHbIY KOME2IMeH JHCoHe KAHAMMbl
QUHATLIM JHCYUeCi apKblibl 3epmmenoi.

Tyiiin co3dep. backapy snemenmmepi, peaxmuemi 6ackapy cytleci, 2a3-OUHAMUKATbIK
baxwlLiay JHcyliieci, conenoep, KOMnpeccop, 8eKmopovl 6acKkapy.

Paccmompenvr anomeprnamuevl kiaccuueckux op2anos ynpaeieHus camonema, Ha OnblmHblX
obpaszyax u becnuiommuvlx lemamenbHulX annapamax. M3yuen 6onpoc peakmusHOU cucmemvl
VApagienus Ha ONbIMHBIX 00pasyax. A marxace uzyiena cucmema ynpagienuem 6eKmopom mseu Ha
OecnuIomHbIX 1emamenbHblX annapamax ¢ YnpasieHuem 0e3 NOOSUNCHBIX dacmel, ¢ NOMOUblo
cmpyu 8030yxXa u CUCmemMoU YUPKYIAYUU KpbLId.

Knioueevie  cnoea.  Opeanwt  ynpaenenus,  peakmueHas — cucmema  YNpasieHus,
2a300UHAMUYECKAs CUCTNeMA YRPABIeHUs, CONIA, KOMAPECcop, YAPAasieHue 8eKmopom mszu.

The alternatives to classic aircraft controls, prototypes and unmanned aerial vehicles are
considered. The question of reactive control systems on prototypes was studied. And also studied
the thrust vector control system on unmanned aerial vehicles with control without moving parts,
with the help of a jet of air, and a wing circulation system.

Key words. Controls, reactive control system, gas-dynamic control system, nozzles,
compressor, thrust vector control. Alternative aircraft controls for roll, pitch and yaw.

INTRODUCTION

Alternative aircraft controls for roll, pitch and yaw.

Purpose: Exploring alternative controls

Objective: To consider glider schemes with alternative controls

A new type of aircraft control will positively affect take-off and landing performance and
improve in-flight control due to a jet system. Since the jet system does not require steering effort
from the pilots, and during long flights mechanical and hydraulic units will not be used to maintain
the flight course.

Aircraft control systems are divided into main and auxiliary. The main ones include control
systems for elevator, rudder and ailerons (rudder crepe). Auxiliary control - control of engines,
rudder trimmers, wing mechanization means, landing gear, brakes, etc.

Any of the main control systems consists of command control levers and wiring connecting
these levers with rudders. The control levers are deflected by the feet and hands of the pilot. With
the help of a helm column or control knob, moved by the hand, the pilot controls the elevator and
ailerons. The rudder is controlled by foot pedals.

The essence of the idea: the idea is to use a non-classical diagram of the controls
(aerodynamic surfaces) of an aircraft. The new schemes use different methods for controlling the
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flight of an airplane. So in alternative organs, the main force changing the course of the aircraft is
compressed gas, in this case, the controlling forces are reactive forces.

Alternative management bodies
Aircraft controls A set of control surfaces and associated devices and mechanisms (electronic
computing, electrical, hydraulic, mechanical) that ensure the selection and maintenance of the flight
direction of the aircraft. Aircraft engine controls for changing speed are also considered as a flight
control element. (Fig. 1)

©
©

Figure 1: Controls Kinds. Reactive control system, traction vector control

2.1. Reactive control system (Eng. Reaction Control System, RCS) - a system of orientation
engines. The system is designed to control the aircraft at high altitudes and in a very rarefied
atmosphere, as well as vertical takeoff and landing devices, when the aerodynamic forces acting on
the aircraft are negligible and conventional aerodynamic rudders are ineffective.

2.2. Reactive control systems are used as auxiliary systems on prototypes. Such as
"McDonnell Douglas AV-8B Harrier 11", "North American X-15."

2.3. McDonrell Douglas AV-8B Harrier |1

McDonnell Douglas AV-8B Harrier 11 (born McDonnell Douglas AV-8B Harrier 1) is a
family of vertical takeoff and landing attack aircraft. The AV-8B Harrier Il is a development of an
early modification of the AV-8A Harrier.

There is one Rolls-Royce F402-RR-408 lift-marching turbojet engine installed on the Harrier.
To control the aircraft in horizontal flight, ailerons, an all-turning stabilizer and a rudder are used.
Control wiring - hard type. The stabilizer and ailerons are controlled by a double hydraulic drive.
The rudder is manually controlled. (Fig. 1)

To control the vertical take-off and landing modes, as well as when flying at low speeds, a
gas-dynamic control system (GDSU), consisting of five nozzle valves, is used. Two nozzles for
longitudinal control are located in the bow and tail of the aircraft; one for directional control (at the
rear of the fuselage) and two for lateral control (at the ends of the wing). The pipelines of the gas
control system with a diameter of 70-90 mm are made of Nimonic 75 alloy. The air in the GDSU is
taken from the high-pressure compressor. The GDSU is turned on automatically when the nozzles
are turned at an angle of more than 20. To coordinate the work of the GDSU and aerodynamic
surfaces there is a mechanical connection.
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MTKK «Cnauc warrtn»

Fig. 2 Reactive control system

2.4. NorthAmericanX-15

X-15 (Russian. "X-15") - an experimental rocket plane USA. The first manned hypersonic
aircraft aircraft to perform suborbital manned space flights. The first reusable spaceship.

The rocket plane had a unique control system with three handles. Central - traditional, it was
used in normal flight modes. Two side handles with armrests were used for control in flight with
large longitudinal and vertical overloads, when the mass of the pilot's hand could cause an
unintentional deviation of the central control handle. The handle of the reactive control system was
located on the left console in the cockpit, and the handle for controlling aerodynamic surfaces was
located on the right console. (Fig. 2)

Traction vector control
The movement of the apparatus can be controlled by changing the direction of the jet of the

engine. For this, nozzles are usually equipped with additional controllable surfaces deflecting its
flow. But there is another way. (Fig. 3)

But there is another way. (Fig. 3)

1. Due to the Coanda effect, the flow of hot gases adheres to the surface curved downward,
providing balancing of the apparatus.

2. When the speed reaches a certain value or there is a need for pitch control, blowing air
from the side channel causes a flow separation.

3. The flow of reactive gases, which is completely detached from the curved surface, causes
the nose of the apparatus to bulge up.
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3.2. FLAVIIR (Flapless Air Vehicle Integrated Industrial Research)

Integrated industrial research of aviation vehicles FLAVIIR (Flapless Air Vehicle Integrated
Industrial Research). Under the FLAVIIR program, an unmanned aerial vehicle - Demon UAV was
built, which was controlled without moving surfaces - only by jets of air and a prototype UAV with
a low level of radar signature - Magma UAV.

3.3. Magma UAV

Two principles are currently used to control aircraft: aerodynamic and jet (the third, balancer,
is used in hang gliders, but it is not widely used on other types of aircraft). In the first case, the
deviation of the moving control surfaces on the wings and plumage leads to a local change in the
liting force, and the shoulder from the center of mass to the point of application of this force
creates a turning moment. (fig. 4).

In cases of low speed and / or high altitude, a reactive or jet control system (RCS - reaction
control system) is used. At the ends of the wings and fuselage, nozzles are installed through which
compressed air jets burst out under pressure, or miniature jet engines are placed. Compressed air is
used at low speeds, when the density is high, which allows you to take atmospheric air, taking it, for
example, from the engine compressor.

Fig. 4 Magma UAV

Ancillary control of the aircraft (or wing mechanization) is intended for changing the
aerodynamic characteristics of the aircraft from the individual stages of flight.

The work of all elements of the wing mechanization (flaps, slats and spoilers) is based on
controlling the boundary layer on the wing surface and changing the curvature of the wing profile.

The flaps are designed to improve the take-off and landing characteristics of the aircraft
(decrease V Take-off V, respectively, decrease the run-off consumption of the runway) by
increasing the lift coefficient due to an increase in the curvature of the wing when the flaps deviate
downward and to increase the wing area when the flaps move backwards. This follows from the lift
force formula:

2

_cP
¥=C," Sw

Where

Y -is the lifting force;

C- is the coefficient of liting force;
[1 — density of air;
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V flight speed;
Skr — area of the wing.

CONCLUSION

The absence of moving surfaces of the aerodynamic controls, servomechanisms for their
rotation and hinges for their hitching significantly reduces the weight of the structure, reduces radar
visibility and aerodynamic drag, increases reliability. But this is at first glance. With weight and
reliability, not everything is so simple, and the feasibility of using such a system on an airplane
must be evaluated for each specific case.

Saving weight on the structure, actuators and hinges, we get its growth in the form of the
weight of pipelines, valves and nozzles, an additional compressor and its drive, energy loss on this
drive (which translates into extra pounds of fuel on board).

Yes, to ensure the operation of the control system on the examined devices, a separate
compressor with an independent power unit was used. The first argument is that the main engine
may fail, and control must be provided during non-motorized flight. The second - air sampling from
the jet engine compressor is unstable and depends on its operation mode. It was found that at low
speeds (typical for approach) the productivity of a jet engine is not enough to get air for effective
control.

Reliability is also a double-edged sword: there are no mechanical elements that fail or jam,
but the control valves can jam or the pipelines become clogged. For example, MiG-21 and F-104
aircraft refused flaps with a jet of air from the slit at the time because the pipelines and valves were
clogged and created problems during maintenance.

With two other advantages - aerodynamic drag and radar signature - everything is simpler.
Deviation of the moving control surface inevitably leads to an increase in aerodynamic drag. An
example is balancing resistance - the resistance of the elevator, constantly deflected by a certain
angle, for balancing in horizontal flight. The movement of rudders and ailerons for maneuvering
leads to an increase in resistance and, consequently, fuel consumption.

The geometry of the aircraft with stealth technology is carefully calculated to provide the
minimum reflective surface from a given viewing angle, and the deviation of the rudder or aileron
for maneuver can significantly unmask the aircraft and give light to the enemy’s radar.

Progress does not stand still, it moves forward. “Alternative controls” is not just a term, it is
already units operating on experimental, serial, experimental and unmanned wvehicles. There is still a
potential for an idea, otherwise, why develop the topic of alternative aircraft controls for pitch and
yaw.

Suggestions: at present, the reactive control system operates at low speed or at high altitudes.
After all, the limits of our desires depend on the people themselves. | propose to develop the idea of
a reactive system to such an extent that it is used as the main aircraft control system.
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AKkademus epaxcoanckou asuayuu

TEHJAEHLUS 1O TAPMOHU3ALIMA OTEYECTBEHHBIX ABUAIIMOHHBIX
IMPABIJI C EBPOIIEMICKHUM 3AKOHOJIATEJIBCTBOM IMTPUMEHHUTEJIBHO
KATEIOPUI B1

Bueodpenue Esponetickux npocpamm Ha 0CHO8e NpophecCUOHANbHbIX CMAHOAPMO8 8 YueOHblll
npoyecc, HANPAasleHHoe HA NpuedeHue Cnpoca U npeoNodHCeHUss HA Mpyoosvle pecypchi.
Cooepoicanue cmamovu oceewjaem @Gopmuposanue npophecCUOHAIbHbIX KOMNemeHyull Oyoyuux

cneyuanucmos.
Knroueevie cnosa: EASA, Kamezopus Bl, PART-66, UKAO.

The introduction of European programs based on professional standards in the educational
process aimed at bringing supply and demand for labor. The content of the article is aimed at the
formation of professional competencies of future specialists.

Keywords: EASA, Category B1, PART-66, ICAQ.

Kymvic Kywi MeH cYpanvicmul apmmulpyea 0a2blmmanzan oKy npoyeciHe Kaciou
cmanoapmmapea  HecizoenceH  eyponanvik  Oazoapiamanapos  emeizy. Maxananvly MasmMyHbl

bonauar Mamanoapovly Kaciou Ky3vlpemmepin Kaiblnmacmulpyea 6a2blmmaiean.
Tyiiinoi ce3zdep: EASA, Bl canamei, PART-66, ICAO.

BBEJIEHUE

HaGmonaromeecst akTMBHOE pa3BUTUE TpaxaaHCKoM aBuauuu Pecnyonuku Kasaxcran
TpeOyeT HalIu4us BHICOKOKBAIM(UIIMPOBAHHBIX MTPO(EeCCHOHANBHBIX KaJJpOB, BOBJICUEHHBIX BO BCE
IPOLECCHl JKCIUTyaTallid BO3YIIHBIX CYIOB, B TOM YHCJIE€ MX TEXHHYECKOTO OOCITyXKHBaHUS.
OcHOBOH  BBICOKOTO  YpPOBHS  IpodecCHOHaNM3Ma, HEOOXOAWMOTO ISl OCYIIECTBIICHUS
aBHUALIMOHHOW JIEATEIIbHOCTH B COBPEMEHHBIX YCIIOBUSIX, SIBJISIETCS KAUECTBEHHAs MepBOHAYaIbHAs
MNOArOTOBKA CHEIUAJIMCTOB, YUUTHIBAIOI@As OBICTPOM3MEHSIONMECS] TEHICHIUH pa3BUTUSA
IPaXKIaHCKOW aBHALMH, KOTOPBIE COOTBETCTBYIOT MEXIYHAPOAHBIM TPeOOBaHUAM, JEHCTBYIOLIM
B Hacrosiee BpeMs. MexayHapoaHas opranuzanus rpaxaanckoil asuanuu (MKAO), xotopbim
crpanbl-wieHbl UKAO o006s13anb1 ciienoBaTh npu pa3paboTKe HallMOHAIBHBIX cTaHAapToB. OgHAKO
CTOUT OTMETUTbH, YTO TOCYAAPCTBEHHBIE OpPraHbl IPHU 3TOM HE JIOJDKHBI CTPOIO OTPaHUYMBATHCS
tpeboBanusimu HMKAO, a J0KHBI YY4WUTHIBATH BCE CONYTCTBYIOLWME (AKTOpbI, BKIKOYas Te,
KOTOpBIE€ XapaKTepHBbI JJIsl TOW MIJIM MHOM cTpaHbl. JJaHHBIN (akT momuepkuBaercs B «PyKoBOACTBE
no  obyuenmto. Yacte  D-1.  Texuumueckoe  oOCIy)KMBaHHE  BO3IYIIHBIX  CYIOB
(TEXHUK/MH)KEHEP/MEXaHUK)», TJE TOBOPUTCA O TOM, YTO B HEM «...HM3JIO)KCHBI TPeOOBAHUS K
00y4eHHUI0, KOTOpbIe, OJHAKO HE SBISAIOTCS BCE OXBATHIBAIOUMMM, U TPEACTaBISIOT COOOH
pPEKOMEHIyeMble MHHHMaJbHbIe TPEOOBAaHMUsS, HCIOJIB3yeMble IPH IMOATOTOBKE IMEpCcoHala K
TEXHUYECKOMY OOCIIy)KMBAaHUIO BO3AYIHBIX CyHA0B». JlaHHBII MOKYMEHT MNpeAcTaBiIseT co0oii
0asuc, cienys KOTOpOMY Kakaas cTpaHa, sBIstomascs aedctByronmM uieHoM MKAO, obs3ana
pa3paboTaTe W MPUHSTH IPABUIIA TOATOTOBKA WHKEHEPHO-TEXHMYECKOTO IEPCOHAIA, a OCIIE 3TOTO
CTpOro cnenoBaTb WM. PaccMoTpuM oOcHOBHbIE noJoxkeHHs, npuHateie NKAO B OTHOLEHUHU
MOJArOTOBKM CIIELIMATMCTOB, OCYIIECTBIIIIONMX TexHuueckoe obciyxuBanue (TO) Bo3mymmHbIX
cynoB (BC). Mcxons u3 cioXHOCTH U 00BEMaA 3a/1a4, PEIaeMbIX aBUAIIMOHHBIMUA TEXHUYECKHUMU
crenuanucrtaMu. EBporelickoe aBHAllMOHHOE 3aKOHOJATEIbCTBO IO IMOATOTOBKE HHXKEHEPHO-

38



A3aMaTTBIK aBHAIMS aKaI€MISICBIHBIH YKaPIITBIC I 1(16)2020

TEXHUYECKOTO IEepPCOoHala, U3I0KEHHOM B mpuioxeHuu 3 (Part-66) k Permenuio EBpometrickoit
xomuccun 2042/2003 ot 20 HosiOpst 2003 .

OCHOBHAS YACTDH

3akoHOmaTeNnbCTBO  EBpomeiickoro areHTcTBa aBWanuMoHHOW OesomacHocTH  (EASA),
n3okeHHoe B Part-66, B yacTHOCTH BKIIOYAaeT B ceOst TpeboBaHMs 1O 6a30BOMY 0Opa30BaHUIO,
KOTOpO€ COCTOMT U3 17 aucuunianH (Momynei), u3ydaeMbIX B 3aBUCHMOCTHU OT CIICIUANIU3AIUU U
pona nmestenbHOCTH. [Ipw 3TOM Kaxaas MUCIUILIAHA JEIUTCS, B CBOIO OYepe/b, HA MOJpPa3/eIibl.
Cogep:aHue KakJI0ro IMojpasjelia paclpe/esieH0 Ha TPU YpOBHS, a MMEHHO: YpoBeHb 1 — oliiee
3HAKOMCTBO C MPUHIUNHAIBHBIMU OCHOBAMHU H3Y4aeMOro IMpeAMEeTa; YpOBEeHb 2 — oOIlee 3HaHue
TEOPETUUYECKUX W TPAKTUYECKUX AaCMEKTOB; YPOBEHb 3 — JETaJbHOE 3HAHHE TEOPETHYECKOH U
npakTudeckor vactu npeamera (mm. 1 npunokenus I k peboanusm Part-66).

Habop npeameToB mpenonpenenéH ynoMsHYTbIMU Bbllle pekoMeHaanusmu MKAO u coctout
U3: aBMAIlMOHHOIO 3aKoHojaTenbcTBa (Moayab 10); mpeaMeToB MO KOHCTPYMPOBAHUIO H
TexHuyeckoMy oOcayxuBanuio BC (aBHalmoHHbIE MaTepuaibl — MOAYAb 6, CTaHIapTHbHIE
onepanun mo TO — mMoayns 7 W T.A.); €CTECTBEHHBIX HayK (MaTeMaTHka — MOAynb 1, ¢u3mka —
MOJAYJb 2, OCHOBBI JJIEKTpUYECTBA — MOAYAbL 3 ¥ T.A.); BO3MOXHOCTEH dYelloBeKa (aCIeKThI
YeJIoBeuecKoro (pakropa — MOIyIb 9).

B npunoxenun k TpeboBanusaM Part-66 mpuBeneHbl JaHHBIE, OTOOpaKaoNme He00X0IMMBII
YPOBEHb TOJIIOTOBKM aBUAIMOHHOTO TEXHHKA/MHXKEHEpa IO KaKAOMY TMpPEAMETY H  €ro
nojpasziesiaM B 3aBUCUMOCTHU OT criennanu3auuu 1 tiuna BC (camoneTsl/BepToNnEThI ¢ pa3TuIHbIMU
Turmamu Aurareneii). Hampumep, mucnumimaa «[{udpoBas TexHuka/IIEKTPOHHBIE TPUOOPHBIC
cuctembl» (MOAynb 5), a MUMEHHO €€ mepBblil moapasaen - «5.1. DiekrpoHHble NPUOOpPHBIE
CUCTEMBI» MPEJCTABIISIETCS B BUJIE

[Ipumep pacnpenenenus rinydunsl nsyueHus npeameros no EASA — Part-66
(Module 5. Digital Techniques/Electronic Instrument Systems)

LEVEL
MODULE 5 Bl1-1 | B1-2
A |Bi3|pig| B2 | B

5.1. Electronic Instrument Systems
Typical systems arrangements and cockpit layout of electronic 1 2 2 3 1
mstrument systems

Kak BuAHO u3 mNpuBeJeHHOW TaONUIIBI, MHXKEHephl Kareropuu «B2y», paboTaronme Ha
AaBUAIMOHHOM U PAJAMO3JICKTPOHHOM OOOPYIOBaHHMH, M3y4alOT JAHHBIA MOJpAa3eN MO CaMOMy
r1y0oKoMy 3-My YPOBHIO, B TO )K€ BpeMs MH)KEHephl Kareropuu «Bly», cnenuanusupyronmecs Ha
TEXHHUYECKOM OOCIY)KMBaHUU IIJJaHepa M JABUraTenel — mo 2-My ypOBHIO, HAKOHEL, TEXHUKH
KaTerOpUU «A», OCYILIECTBISIOIME ITPOCTOE ONEPATHBHOE TEXHUYECKOE OOCIyXHBaHUE — O 1-My
VPOBHIO, TMPEACTABJSIONIEMY H3 ce0s oOmee 3HAakOMCTBO ¢ npeametom. PART-66 —
YCTaHABJIMBAET CTaHAApThl 0Aa30BOr0 M TUIIOBOTO OOy4EHHs CIIELMAIMCTOB, a TaKKe CTAaHIAPThI
Ui eH3upoBanus nepconana TO, T. e. Belgaun cnennanucty TO HanMoHaIbHOW agMUHUCTpaluei
ctpanbi-wieHa EC imnnensnn PART-66.

JIOKyMEHT YEeTKO W JAETalbHO PEIIAMEHTHPYET HE TOJIBKO YTBEP)KICHHBIE IPOTPAMMBI
oOydeHus, HO U TpeOoBaHUs MO dk3aMeHaM. [IporpaMmel 0OydeHHs 1 TpeOOBAaHUS MO HK3AMEHAM
3aBUCAT OT KaTeropuil ceptuduuupyoomero mnepconana. IlpeaycMoTpeHbl crienyronme IsTh
KaTeropuil CepTUQHUIIMPYIOLIETO MepcoHaa;

Kareropust Bl (TexHuk-MexaHUK),

Karteropusi B2 (TexHuk-aBuOHUK),

Kareropusi B3 (mpuMeHnMa Kk HErepMeTHYHBIM CaMoOJIeTaM CO B3JIETHOM Maccoil He Ooiee
2000 kr, ¢ HOPIIHEBBIM JABUTATEIEM),

Kareropusi C, naromas npaso cepruduranuu 6a3oBsix TO BC,
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Kareropust A (MeXaHUK).

Kareropuss Bl (TexHWK-MEXaHWK), B CBOIO O4Yepedb, MOAPA3ACNACTCS Ha YEThIpe
MOJIKATeTOprH B 3aBUcUMOCTH OT Buja BC u Tumna ero aBuraress:

B1.1 — Texauk-mexanuk camojera ¢ I'T/I;

B1.2 — TexHuk-mexanuk camoserta ¢ [1/;

B1.3 — Texnuk-mexanuk Bepronera ¢ ['T/I;

B1.4 — Texuuk-mexanuk Beprosera ¢ [1]1.

BBIBO/IbI
B Hame# crpaHe mnporpamMmbl 0a30BOH TMOATOTOBKM aBHUAIIMOHHBIX CIEIHAIHUCTOB
pa3pabaThIBalOTC HA OCHOBE HAIMOHAIBHBIX O0Opa30BaTENbHBIX CTAHAAPTOB U OTPACIEBBIX
TpebOBaHUM, B CBOIO ouepeip, yuuThiBaonmx pekomeHmanuu MKAO. Ctout oTMETHTBH, YTO B
moclieJHee BpeMsi HaONIOJaeTcsl TEHICHIUS IO TApPMOHH3AIMU OTEYECTBEHHBIX aBHUAIIMOHHBIX
HpaBI/IJI C EBpOHGfICKHM 3aKOHOJaTCIbCTBOM, B OCHOBHOM, B CBA3M C HCIIOJb30BaHUECM
aBuakoMnanusmMu Kazaxcrana BC nHOCTpaHHOTO MpOM3BOACTBA

JINTEPATYPbI

1. Koupennus o MexnaynapoaHoit ['paxxmanckoit Apuanuu, [Ipunoxenue 1 TpeboBanus k
JUYHOMY COCTaBY I'PAKIAHCKON aBUALlMM MPU BbIIa4€ CBUIETENIBCTB.

2. Annex 1l to Decision 2015/029/R - EASA - Europa EU.

3. "Kak pasBuBaercs rpakaanckas aBuanus B Kasaxcrane" inform.kz

4."OTKpbITUE HOBBIX MAapUIPyTOB, I[€EHOOOpa3oBaHHWE M TMOATOTOBKA KagpOB — Kak
pa3BuBaeTcs rpaxnaaHckas asuanus B Kazaxcrane" OduunanbHbli MHGOPMAMOHHBIA pecype
[Ipembep-Munuctpa Pecnyonuku Kazaxcran 01 oxra6ps 2019 r.

V]IK 630.32

TEMIPREKOBA B.B., TOUMYXAMBETOBA ®. b., TOUJIBIBAHY O.
Akademus epaxcoanckol asuayuu

HUCITOJIb30BAHUE CIIJIABA, BBIAEPKUBAIOIIEI'O CBEPXBBICOKHE
TEMIIEPATYPbI U JABJIEHUE, IJISA ITIPOU3BOJCTBA ABUAIIMOHHBIX
PEAKTUBHBIX JBUTATEJIEA U I'A3OBBIX TYPBUH

B oamnnoti cmamve Mbl paccmompenu  Cniagvl, 6blOEPICUBAIOUUE  CEEPXBbICOKUE
memnepamypuol u oagnenue. Mol usyyunu noxkasamenu Ho8020 MoaubOeHo2o cniasa. /lanee, mul
CPABHUNIU 8CE 8O3MOMNCHbBLE XAPAKMEPUCMUKYU HUKeNe2020 cnaasa Humonux u Hosoco moauboenozo
cnaasea MOSIBTIC. Cghepwr ucnonvzosanus cnnasa Humonux: 61acooaps omauuHot cmoukocmu K
noasyyecmu U 6blCOKOU CMOUKOCMU K paspyuienuto npu memnepamypax oo 815 °C (1500 °F), a
makoice 04eHb Xopouel CmouKoCmu K OKUCIEHUIO, CNIA8 UCNONb3Yemcsl OISl MAKUX KOMNOHEHM 08,
KaK 1e38us, Koley u waib 6 2azo8vix mypouHax. J{ononHumenbHuIMu NPUTONCEHUIMU ABTIAIOMCA
coeOuHumenvHble 1eMeHmul, 8bINYCKHbIE KIANAHbL 8 08USAMENAX 8HYMPEHHe20 C2OPAHUs U Opyaue
BbICOKOHANPSIHCEHNbIE — KOMNOHEHMbl,  KOMOopble  UCNONL3VIOMCA 68  GbIUEYNOMAHYMOM
memnepamypHom Ouanasone, Hanpumep, KpOHuimetinvl 0 mpyo KOmios, 6CMASKU 8 OMIUBKe UIU
8blCOKOmMeMnepamypHvle npysicunvl. Mol Xomum npeonroicumes 6Mecmo HUKeNe8blX UCNOIb308AMb
HOBbLUL CNJIAB, 8bIOEPICAIOUULL CBEPX BLICOKUE MEMNEPATNYPbL.

Knwouesvie cnoea: cniasvl, monudoen, nuxeab, Humonux, MOSIBTIC, memnepamypa,
NIOMHOCMb, 08USAMElb.
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byn  makanaoa 6i3 oicozapvl memnepamypa MeH KbiCbIMed MO3IMOI  KOPbIMNAlapobl
kapacmulpowvik. biz ocana monuboen xkopvimnacoer MoSiBTiC kepcemxiwmepin 3epmmedix. Qoan
api, 0i3 Humonux nuxenv xopvimnacwvinvly owcone owcana MoSiBTiC monuboen KopwulmnacolHbly
OApIbIK LIKMUMAL CUNAMMAMALAPBIH CALICMbIPObIK. HUMOHUK KOPbIMNACLIH NAOANAHY CANACHL:
815 °c (1500 °F) oetiinei memnepamypanapod, cOHOAU-AK, MOMbLEYed OMe HCAKCbl MO3IMOLIIKMIK
apKacvlHoa, KOpvlmna icy3oep, CAKUHANAP JHCoHe 2d3 MmypOuHAIapblHOa2bl waubanap Cusikmol
KOMNnoOHeHmmep VuliH KoA0auvliaovl. Kocvimuia — KOCbLigblul d1emMeHmmep, WmeH JCaHy
KO32AIMKbLUMAPLIHOAZbL  WbIEAPY KIANAHOAPbL HCIHE HCOAPLIOA AMANEAH MeMNnepamypanvlk,
ouanazonoa Natoaianbliamosll OACKA 0a HCo2apvl KepHeyii KOMNOHEeHmmep, MblCAlbl, KA3aHObIK
KYObIpIapvlHa — apHanean  Kpoumwmeunoep,  Kyumaoagvl — eHoipmenep  Hemece — JHCO2apbl
memnepamypanvl cepinneiep 00abln maodowliaowvl. biz Hukenb KOpviMnaiapviHblH OPHBLIHA HCOLAPbL
memnepamypaga me3imoi sxcana kopeimna MoSiBTiC-mi natioananyovt YCblHebiMbL3 Keleol.

Tyiin ce30ep: xopvimnanap, moaubdoew, uuxenv, Humonux, MoSiBTiC, memnepamypa,
Mblebl30bIK, KO32ANMKbIUL.

In this article, we have considered alloys that can withstand extremely high temperatures and
pressures. We studied the performance of a new molybdenum alloy. Next, we compared all possible
characteristics of the Nickel alloy Nimonic and the new molybdenum alloy MoSiBTIC. Areas of use
of Nimonic alloy: due to its excellent creep resistance and high fracture resistance at temperatures
up to 815 °C (1500 °F), as well as very good oxidation resistance, the alloy is used for components
such as blades, rings and washers in gas turbines. Additional applications include connecting
elements, exhaust valves in internal combustion engines, and other high-stress components that are
used in the above temperature range, such as boiler pipe brackets, castings, or high-temperature
springs. We want to suggest using a new super-high temperature resistant alloy instead of Nickel
alloys.

Keywords: alloys, molybdenum, Nickel, Nimonic, MoSiBTiC, temperature, density, engine.

MomubnenoBsiii criiaB MoSiBTiC — cynmepcrmiaB Ha OCHOBE CIlaBa KapOuaa TUTaHA U
JIETUPOBAHHOTO MOJIMOZEH KpeMHUU Oopa. ['TaBHBIMHU 3JeMEHTaMU, B3SITBIMH 32 OCHOBY HOBOTO
cruiaBa, sBIsiFoTcst Kapoua tutana (TiC) u nerupoBaHHbId MOIHOACH -KpeMHuii-60p (Mo-Si-B). B
KOHeYHOM uTore OblT co3maH cruiaB MoSiBTiC. Ero ocoOeHHOCTBIO TIO CPaBHEHHIO C aHAJIOTaMH
SBIISIETCS. BOBMOKHOCTD BBIJICP)KUBATh MIOCTOSIHHOE BO3/ICHCTBHE MTPH CBEPXBBICOKHX TEMIIepaTypax
— 1o 1600 rpamycoB mo lLlenscuro. Jlpyrue Metayuibl HaYMHAIOT U3MEHSTh CBOM CTPYKTYPHBIM
COCTaB, PacTATMBASACh WJIM ILJIABSICh. Y HOBOTO CIlJIaBa OTPOMHBIA MOTEHIIMAN, TTOCKOJIBKY M3 HETO
MOKHO COCTaBJISITh KOMIUJIEKTYIOIIME IJIi MHHOBAIIMOHHBIX PEAKTMBHBIX JBUTATENECH U Ta30BBIX
TypOuH. B Tabnuie 1 yka3ansl cocTaB MOJMOAEHOBOIO CILJIaBa:

Tabmuma 1. Cocras ciimaa MoSiBTiC

DEMEHTBI Mo Si B Ti C

Komuuect.% 67,5 5 10 8,75 8,75

HoBpiii criiaB o0ramaeT mopasuTesbHOW MPOYHOCTBHIO @K€ MO CPAaBHEHUIO C HUKEJIECBBIMU
CymepcIijiaBaMy, KOTOpblE celyac HCIOJB3YIOTCS B TOPSYMX OTCEKaX TEIJIOBBIX JBUTATENEH.
Typ6I/IHbI WU JBUTATCIIM I aBHMAWKU IMOBBIAIOT TCMIICPATYPY B KaMCpaxX 0 KPUTUYCCKUX. I[HSI
HaJIe)KHOM paboThl HEOOXOJWMBI CILIAaBbI, CIHOCOOHBIE BBIAEPKUBATH IOCTOSHHBIC HArpy3Ku
BBICOKMX Temmepatyp. D(OPeKTUBHOCTh TEMJIOBBIX CHUJIOBBIX YCTAHOBOK SIBIISIETCS KIHOYOM K
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NO0bIYEe SHEPrUU M3 HCKOIMaeMOro TOIUIMBAa. BbipaGaThiBaeMasi JIJIEKTPOIHEPTHS SBIISETCS
JIBUTATEIbHOW CHJIOW YCTaHOBOK, IOJTOMY IIOBBINICHHE KOA(PUIIMEHTA IOJIE3HOTO JCHCTBUS
JIBUTATENe U TypOUH MTO3BOJIUT MOBBICUThH TEXHOJIOTUUECKUN YPOBEHB pa3pad0TOK OyIyIIero.

Beicokass mpoyHOCTH cIjlaBa OblIa TPOJAEMOHCTPHPOBAHA TOYHBIM H3MEPCHHEM €ro
MPOYHOCTH B Auamno3oHe cBepxBbicokuXx TemmepaTyp 1400-1800C. C mpemenom muThs Ooiee 1kr
ATOT CIUIaB MOXXHO HCIOJIB30BATh ISl M3TOTOBJICHUS INTAMIIOB, YTO, KaK OXHJIAeTcs, Oyaer
CIOCOOCTBOBATh PAa3BUTHIO BBICOKOTEMIIEPATYPHOW TEXHOJOTUH. [loyydeHHBIE CIUIaBBI UMEHOT
IJIOTHOCTh, YMEHBIIICHHYIO JI0 MeHee, ueM 9 r/ cM3.

CmnaBel  MoSiBTiC  sBAstoTCST MHOTOOOCHAIONIMMHU  KaHAUAATaMU ISl  MaTepHalioB
CBEPXBBICOKUX TEMIIEpATyp CIEAyIomEero moxkosneHus. OnHako (azoBas quarpamMma 3THX CIIJIaBOB
Obuta HewsBecTHa. Kpome toro, anekrpomarHutHas seutanus (EML) wucmonws3zoBamack aiis
HaONIo/IeHUsI 3aTBEpACBaHUS W MHUKPOCTPYKTYPHOTO HCCIIEJOBaHUs cCIjlaBa Ha MecTte. Ha
OCHOBAHUHU TOJYYEHHBIX PE3yIbTAaTOB IMpeAaraercs CIeAyIOUMNA MyTh OTBEPXKIEHUS: TBEPIbII
pactBop Mo (Mo) HauMHaeT KpUCTAIIM30BaThCS B BUE epBUUHOM ¢a3sl mpu 1955°C (2228 K) u3
’KHMJIKOTO COCTOSIHHS, 32 KOTOopsIM cieayeT (Mo + TiC)) »BTeKTHUEeCKash peakilus, HauHHAFOIIAsCsS
npu 1900 °C (2173 K). ®da3za monubaena 6opuga (MoB) Beinagaer B 0CajoK U3 KUAKOCTH MOCIE
HBTEKTUYECKON peakiuu; ogHako (aza MoB MokeT pearupoBaTh € OCTaBIIEHCS KHAKOCTBIO C
obpazoBanueM Mo u MoSiB (T) mo mepe 3aTtBepaeBanus. Kpome Toro, T Tarke ocaxmaaercs B BUIE
onHo# (pas3el u3 xuakocT. OCTaBIIASICS JKUIKOCTh IOCTUTACT TPOMHOM 3BTeKTHUECKOU Touku (Mo
+ T + TiC) mpu 1880 °C (2153 K), u sBrekruueckas peaknus (Mo + T + MoC) nHakoHel
npoucxoaut mpu 1955 °C (1993 K). D10 3aBepmmaer 3atBepaeBanue criaasa MoSiBTiC.

Pucynok 1. TpexmepHasi cTpykrypa mnepBoro nokosieHus ciiaa MoSIBTIC.
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B nanHOW crathe MBI CpaBHHUM BCE BO3MOXHBIE XapakrepucTuku cruiaBa MoSiBTiC ¢
HukeneBpiM ciutaBoMm HUMOHUMK. CymepcmiaBel Ha OCHOBE HHKEIS 4YacTO IIPUMEHSIIOTCS IS
Jeraneil, KOoTopeie padoTaloT B Topsucii M KOPPO3MOHHOM Cpeie, TakhX Kak padoune H
HAIIPaBJISIONME JIOMATKH Ta30BBIX TYPOMH, KOTOPBbIE MOABEPTAIOTCI ICHCTBUIO TOPSUHX U
KOPPO3HOHHBIX Tra3000pa3HBIX MPOAYKTOB CropaHusi (pabO4ux ra3oB), HPUBOASIIMX B JICHCTBHE
TypOuHY. B Takux cpemax HEOOXOAMMBI BBICOKAs IIPOYHOCTh M CHIIBHOE COIPOTHBIIEHUE
XUMHYECKAM KOPPO3HOHHBIM BO3IEHCTBUSIM IPU BBICOKAX TemIlepaTypax. HuKelb — miIacTHYHBIN
METallll cepeOpucTo-0e/Ioro IBeTa ¢ XapakKrepHbIM OjeckoM. OTHOCHUTCS K TSDKEIBIM IIBETHBIM
MeTauiaM. Hukenp ILieHHas Jnermpyiomas ao0aBka. B mpupoge B YHCTOM BHAE HUKEIb HE
BCTpEYaeTcsi, OOBIYHO BXOJUT B COCTaB pyd. B coelMHEHUHM C APYTMMH METaJLIAMH HUKEIb
cIoco0eH 00pPa30BBIBATH TBEP/IbIC U IIPOYHBIE HUKEJIEBBIC CIIJIaBbl. MBI OyeM pacMaTpuBaTh CILIAB
o HasBanueMm Humonux (Nimonic). Humonuk (or HazBaHus aHIIMHACKONH GupMbl «MOH HUKEI
KOMITaHHUY), KapOIIPOYHbIE CILIaBBI Ha ocHOBE Ni, cozepKalye B 3aBUCHMOCTH OT Ha3zHaueHus Cr,
Ti, Al, Co u apyrue snemenTsl. B Tabnuie 2 ykazaHbl cOCTaB HUKEIEBOTO CIIJIaBa:

Tab6auma 2. Cocras cruraa Humoumnk

Onementsr | N | Cr | Fe S Si C Mn| Ti | Cu Al B Co P

xonmuuect.% |6 |18 |15 (001 |10 |0.04 |0.2 |18 [{0.2 |1.0 |0.008 |1.0 |0.020

HuMOHHK HEIIOXO IIPOXOAMT TOPSAYYI0 00padOTKy [aBJICHHEM, PEXKE €ro IOABEpPraroT
XOJIOTHOW 00paboTke. Temmeparypa IiaBJieHHs 3TUX CILIAaBOB KoJiebneTcst B mpenenax 1310-1390
°C. HUMOHUKYI OTIIMYHO MOJJAIOTCS Pa3HBIM BHJAaM CBapKH.

MakcumanbpHas TeMmiepaTrypa HOPMAaJIbHOTO (DYHKIIM OHHPOBAHUS HUMOHUKOB Pa3HBIX MapoK
otianyaercd. Jlyunme m3 Hux (HuMoHuk 90, 95, 100, 105, 115) Beiaep:xuBaroT Temieparypy 900 -
1000 °C. Humonuk 90 mposiBIsIET aHTHKOPO3UHMHBIE CBOMCTBA B KMCIOTHBIX M IIEIOYHBIX CPEIax.
CaMbIM 5KOHOMHYHBIM CILJIABOM cuuTaeTcs Mapka DS (3a cu€T 0O0JbIIOro KOJMYECTBa Kelie3a B
coctaBe). EMy mpucyma BBICOKAas OKAJTMHOCTOMKOCTH M TOBBIIICHHAs CTOMKOCTh B cpefax,
cozepkKalmx yriaepo/.

biaromaps oTIIMYHON CTOMKOCTU K MOJI3YUYECTH M BBICOKOM CTOMKOCTH K Pa3pyIICHUIO IIPU
temiepaTrypax g0 815 °C (1500 °F), a Tarke o4eHb XOPOIIECH CTOMKOCTH K OKHCJIEHUIO, HUMOHUK
HCHONB3yeTCsS JUIi TaKUX KOMIIOHEHTOB, Kak JIC3BHS, KOJICI] M INaK0 B Tra30BBIX TypOHMHAX.
JlOTIOMHUTEIEHEIMH IPUIOKCHHUSAME SBJISIOTCS COCAUHHUTEIBHBIC 3JIEMCHTEI, BBIITYCKHBIC KIallaHbl
B JIBUTATEIISIX BHYTPEHHETO CrOpaHMs W JPYrHe BBICOKOHANPSIKCHHBIE KOMIIOHEHTBI, KOTOpPEIE
HCIIOJIB3YIOTCSI B BBIIICYIOMSHYTOM TEMIIEPATYpHOM JHara3oHe, HampuMep, KPOHIUTEHHBI IS
TPyO KOTJIOB, BCTABKU B OTJIMBKE MJIM BBICOKOTEMIIEPATYPHBIE MPYKUHBI.

KopposuiiHast CTOWKOCThP HHKEIMEBOTO CILIaBa 00J1aJlaeT BBICOKOHW YCTOWYHMBOCTBIO K
OKUCIICHHIO MpH LMKIMYECKHX M3MEHEHMsAX Temieparypbl. CmoiaB  oOpasyer HOpOYHO
MPUJIMTIAIOIMKA OKCUJAHBIM CJIOM, KOTOPBIM 3allMIaeT OT MHPOTPECCUPYIONMX KOPPO3UHUHBIX U
okHCINTENRHEIX arak. CIuiaB Tarke ycToMumB K pocty Temmeparypsl o 1000 °C (1832 °F).
HuMOHUK MOXHO CBapuUTh C HCIIOJB30BAHHEM OOIIMX METOAOB, HCIIOJB3YS COOTBETCTBYIOIMI
HANOJHUTENbHBIA MeTalul. [Ipennmockuikoil mjisi cBapku SIBJISIETCST TO, 4YTO METal JIOJKEH
00pabaTpIBaTHCS PACTBOPOM.

Bricouaiinme TpeOOBaHMS K 3THM CILJIaBaM OIIPEACIIIOTCS TEM, UTO:

eOHH paboTalOT B  VCIOBUIX  OJHOBPEMEHHOIO  JEMCTBHSA  PACTATHBAIOIIMX,
TEPMOIUKIUYECKAX M HUKIUYECKUX HArpy30K, IPH 3TOM B pa3HbIX 3JEMEHTax JUCKOB (000,
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MOJIOTHO U CTYNHIIa) TeMIeparypa, BEIUYMHA U COOTHOIICHHME PA3IMYHBIX BHJAOB HArpy3oK
CYIIECTBEHHO OTJIMYAIOTCS;

e KOHCTPYKTUBHO JAWCKU BBIIOJIHEHBI TaKUM 00pa3oM, YTO B HHX BO3HUKAIOT 3HAYHMTEIIBLHEIC
KOHIIEHTPATOPHI HANPSHKEHUH (BOJM3HM OTBEPCTHM, TalTeNeH, IUTUIIEBBIX ITa30B, Ma30B JII 3aMKOB
JIOIIATOK U T.1.);

e 3HAUHTEIBHLIM O0BEMOM WX MNOpPUMEHEHHS B JBHTartelaX. B dWacTHocTH, B
TypOoBeHTHIATOPHOM aBurareiie Trent-800 moist AuUCKOB TypOMHBI cocTaBisgeT npumepHo 20%
Macchl JAcTajei, a HuX CToMMOCTh paBHa 10% cTOMMOCTH HOBHTATeNsd IIOCIE BBOJA €ro B
skcrutyaranuio. [Ins geurarens EJ200, nucnons3yeMoro Ha BOEHHBIX CaMOJIETaX, 3TH IOKa3aTelu
paBHbI 5% u 25% cooTBeTCTBEHHO [4];

e Pa3pyIllEHUE JMUCKA, KaK MPaBUJIO, MPUBOJUT K Pa3pyIlICHUIO JBUTATEIIA U B Pslie CIydacB
— K ru0ey caMoJeTa.

VkazanHble TpoOJIEMBl M MEPCIEKTUBEI Pa3BHTHUS Ta30TYPOMHHBIX JBUTATEICH OIPEHEIISIOT
HOBBIE TPEOOBAaHHS K CIJIaBaM ISl IUCKOB Ta30BBIX TYpOWH, KOTOPhIE MOXHO C(HOPMYTHPOBATH
CIeYIOIMM 00paszoMm:

e VIVUIICHUE IIPOYHOCTHBIX ITOKA3aTelIeil MIUTEIbHON M KPaTKOBPEMEHHOU IMPOYHOCTH KaK
npu OOBIYHBIX, TaK W TIPU CYIIECTBEHHO 00Jiee BBICOKHX IO CPAaBHEHHIO C pEaN3yeMbIMU B
HacTosIee BpeMs pabOuMMH TeMIIepaTypamu;

e HAIMYKWE Y MarepHaja 3HAUYMTCIBHOIO YPOBHS BS3KOCTH  pa3pyIICHUS, HHU3KOH
YYBCTBHUTEILHOCTH K KOHIICHTPATOPaM HAIIPSDKCHHS M BHICOKOM IIACTHYHOCTH, a TaKKe BHICOKOIO
COMPOTHUBIICHUS TMEPEMEHHBIM HArpy3kaM B YCIOBHUSIX MAaJOLHMKIOBOIO M MHOTOLIMKIOBOTO
Harpy>xeHus;

e TIOBBIIIICHUE CTPYKTYPHOH CTAaOMIIBHOCTH MaTepHualia — OCHOBBI YBEIIMUCHHS HAICKHOCTH,
paboTOCIIOCOOHOCTH U Pecypca MPU BHICOKUX TEMITEpaTypax;

e IIOJIYUCHHE PA3IUYHOTO (OITHMAILHOIO) KOMILICKCA CBOMCTB B Pa3HBIX YacTIX JHCKA,
KaXJass €3 KOTOPBIX TIIOJIBEPraeTcsi OCOOOMY BO3JCHCTBHMIO BO3HUKAIOIIMX B IpoIecce
SKCIITyaTallu1 HaNpsHKEHU .
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BO3MOXXHBIE XapaKTepUCTUKUA HUKEJeroro cruiaBa HUMOHMK M HOBOro MOJIMOJEHOTO CIljlaBa
MoSIBTIC. Ilpu cpaBHEeHHH HaM yIaloCh BBISCHHTH, YTO BBICOKas MpouHocTh criaa MOoSIBTIC
ObUIa MPOJIEMOHCTPUPOBAHA TOYHBIM H3MEPEHHUEM €ro MPOYHOCTH B JMANIO30HE CBEPXBBICOKHX
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HHKesneBoro cruasa 8,2 r/em®. o stum XapaKTEPUCTUKAM MOKHO CKa3aTh,4YTO CIIJIAB ONEpPEKAET
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AJIEKCEEBH. IO., 3VEB JI. B., BAUCAKAJIOBA K.K., HHKAPFEK A.C.
Axademus epadcoanckoll aguayuu

AHAJIV3 MOJEJENA )KU3HEHHOI'O IIUKJIA ITPOTPAMMHOI'O
OBECIIEYEHUA 1JIA CO3JAHUA YYEBHOI'O ITPUJIOKEHUA

3a 200v1 cywecmeosanus — 31eKMPOHHO-BLIYUCIUMENbHOU MeXHUKU U  paspabomku
NPOSPAMMHO20 Obecnevenus OJisl PA3IUYHLIX HYJICO nompeodumenetl, cQopmuposaiocs u 0vlio
ONpOOOBAHO ~ MHOMNCECMBO MOOeNell  JCUSHEHHO20 YUKIA NPOSPAMMHbIX  obecnevenuu. K
Hacmosauwjemy 8pemMeHu Ux Kiaccu@uyuposaiu Ha uecms OCHOBHBIX MemMo00I02Ull pa3spadomKu.

Knrwouesvie cnosa: dcusHeHHbIll YUKI, NPOSPAMMHOE obecneyeHue, yueOHoe NpuiodceHue,
MoOenb pa3pabomxu

Over the years of the existence of electronic computer technology and software development
for various consumer needs, many models of the software life cycle have been formed and tested. To
date, they have been classified into six main development methodologies.

Keywords: life cycle, software, training application, development model

ONeKmpoHOblK ~ KOMNLIOMEPNIK ~ MEXHONO2UANAD — JHCIHe 3P  MYPAi  MYMbIHYULLIbIK
Kadxcemminikmepee — apHanean — 0A0apIAMANLIK — HCACAKMAMAHbL  KYPY — JHCbLIOApbIHOA
0a20apIamanviK HACAKmMamaHvly OMIPIIK YUKIIHIY KonmezeH yieilepi KYpolibin, ColHAKMAH 6mmi.
Byeinei kyui onap oamyoviy anmol Hezizei 20ICHAMACHIHA JHCIKM eeeH.

Tyiiin ce30ep: omipnik yuki, 06a20apramManvly KAMMAaMAcbl30aHObIpY, OKbIMYea apHalaH
KoculmMulanap, 0amy mooeni

HEJNU U 3AJIAYHA
Llenpro JaHHOTO aHaju3a SBISETCS BBISBICHHE HanOOJIee MOIXOMAIICH MOIEIN KU3HEHHOTO
[AKIA TPOTPAMMHOTO OOECIICUCHUS YIS CO3IaHHs y4eOHOTO MPHIIOKECHHS O aBUANMOHHOMY
Monymto - 11.

BBEJEHUE

OnHO#l M3 BaXHBIX HpoOiieM B 001acTH HpodeccHoHaNbHO-TEXHUYECKOTO 00pa3oBaHUs
ABIISICTCS.  OTCYTCTBHE 110 3HAUUTENBHOM YacTH Y4eOHO-HCCIIEOBATENbCKUX KOMILIEKCOB,
COBPEMEHHBIX BHPTYaJBbHBIX JIA0OpaTOpHii, COOCTBEHHOTO 00Pa30BaTEIFHOTO MPOrPAMMHOTO
obOecrieyeHuss U OTCYTCTBUE aHTapHOW mpakTuku. Llenpto paboThl sBIsETCS aHANU3 TPEeOOBAHUH K
MOJIENT! JKU3HEHHOTO ITMKIAa BO BpeMs pa3pabdOTKH MPOrpaMMHOIO OOecredeHUs Uil M3ydeHUus
aBUAIIMOHHBIX MOJIYJIBHBIX AUCHUIIINH 1o Part — 66/147, opueHTUpPOBAaHHOTO Ha MCIOJIL30BAHHE
CTY[ICHTaMHU BBICILEI0 TEXHHMYECKOro 00pa3oBaHUs MO CIEUUATBHOCTH «ABHALIMOHHAs TEXHHUKA U
TEXHOJOTUW» VI TPHOOpPETeHHs] MPOPeCcCHOHATBHBIX KOMIIETEHIIUH, HEOOXOTUMBIX pAaOOTHHKY
chephl TpaKIaHCKOW aBUAIINU.

OCHOBHAS YACTDb
Pazpabotka mnporpaMmHOro oOecreueHus 3HAeT MHOTO YCTOSBIIMXCS TpPakTUK. Bribop
3aBHCHUT OT CIEeUH(UKA MPOEKTa, CUCTEMbl OIOKETHPOBAHMS, CYObEKTUBHBIX MPEANOYTCHUN U
JlaKe TEeMIIEpaMEHTa PYKOBOAMUTENSA. B MaHHON cTaThe OMMCaHbl IIECTh OCHOBHBIX METOJIOJIOTHU,
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KOTOpbIE BCTpEYalOTCAd Ha MpakTuke. llenpro MaHHON cTaThbu SBJSETCS aHANU3 U OINpeAelicHue
yI00HOM MOJIeNn pa3pabOTKu O00YdYaloIero MporpaMMHOTO 00eCedeHMsI.

1. Mogenn kackagHast

B coBpeMeHHBIX MpOEKTax NPAKTUYECKH He Hucmoip3dyerca. OaHa W3 caMbIX CTaphblx,
MOJpa3yMEeBaET MPOXOXKIACHUE CTAaUN IOCIEAOBATENbHO, KaXAass W3 CTaauid 3aBeplIaeTcs
MOJTHOCTBIO TIepe HadasioM cienyromeid. OHa mpenoiaraeT pa3oBoe BBITIOTHEHUE KX 101 u3 (a3
MPOEKTa, HE BO3BpaIlasch Ooliee K HUM, B CBOIO o4epelb, Kaxaas ¢aza CTporo CiemayeT JIpyr 3a
apyroM (pucyHok 1). YIpomg€HHO MOXXKHO CKa3aTh, YTO B ITOW MOJENTU KOMAaHJIE «BUIHAY JIHIIb
npeapiaymas U cuenyromas ¢aza. CoBpeMeHHBbIE KOMaHIbI Mo paspadotke [0 mpeamounTaroT
«BUJIETh BECh MPOEKT LETUKOM» M BO3BPALATHCS K MPEaplaynmM (azaM, 4TOObl HCIPABIATH
HEJIOpaOOTKH MJIM YTO-TO YTOUHSTH [1].

Obuwee

nnaHupoBaHue w
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TpeBoBaHus }

CuCTEMHbIE

TpeGoBaHus },

TexHuyeckan

apXuTeKTypa -}]

[leTanvanpoBaHHbIii

[U3EAH N

Pazpabotka v

oTnaoka w

WHTerpauma u

MOOYNEHbIE TECTHI \?

WMHcTannauuoHHo e

TECTUpOBaHWe }’

CuctemHoe

TecTupoBaHue N

MpuémouHoe

TecTUpoBaHHE %’

WMTorosas
OTYETHOCTb

Pucynok 1 — Kackagnas Momens pa3padoTKu

KoneuHo, MOXHO HCMOJIB30BaTh KACKAJHYIO MOJI€NIb, HO JaBaTh XOPOIIMM pe3yJbTaT OHA
OyleT TOJIBKO B IIPOEKTax C YeTKO M 3apaHee OMPEACIICHHBIMH TPCOOBAHUSIMH M CIIOCOOAMHU HX
peanu3anuu. Het onpenenéHHOM BO3MOXKHOCTH ClejaTh Iar Ha3ajl, a TECTUPOBAHWE HAYMHAETCS
TOJIBKO TIOCIIE TOTO, KaK pa3padoTKa 3aBepllieHa WITU MOYTH 3aBepIIicHa.

2. Mogens V-o0pa3nas

VHacnenoBanga CTPYKTYPY <«Ilar 3a IIAroM» OT KackKagHoi Mojaenun. V-oOpasHas
«yIy4dIIeHHAas» KackagHas Mojeiab (pUCYHOK 2). OCoOEHHOCTBI0O MOJECIN MOKHO CUHUTATh TO, YTO
OHA HAaIlpaBjicHa Ha TIATEILHYIO IIPOBEPKY M TECTUPOBAHHME MPOMYKTA, HAXOMISIIETOCS Y)KE€ Ha
MEePBOHAYATBHBIX CTAAMSAX MPOSKTHPOBaHUS. UTO yke OOJblle MOAXOAUT s Pa3padOTKu
POrPaMMHOTO 00eCIeYeHHUs /IS CO3IaHus yueOHOro mpuoxenus [1].
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Pucynok 2 — V-o0pa3Hast Mojienb pa3paboTku

3. UrepaninoHHas MHKPEMEHTAIbHAs MOAECIIb
UrepanmonHass mHKpeMeHTalnbHass MoJenb (iterative model, incremental model) (pucynok 3).
Jannas mozens cuurtaercs (yHIAMEHTAJIbHOM OCHOBOM COBPEMEHHBIX MOJAXO/0B, CBS3aHHBIX C
paspabotkoii IIO. Kak roBopurcs B Ha3BaHUM MOJENH, €l CBOWCTBEHHa oOmpeAeia¢HHas

IBOUCTBEHHOCTD:

- C TOYKM 3pEHMS JKMU3HEHHOIO ULHMKIA IPUIIOKEHUS, JaHHAas MOJEIb CUUTAETCA
UTEPALlMOHHOM, T.K. TOAPA3yMEBAET MHOTOKPATHOE IIOBTOPEHUE OJJHUX U TEX K€ CTAAUM;
- C TOYKM 3pEHHUS PA3BUTHS NMPHIOKEHUS (I00aBJIEHUS B HEro IMOJIE3HOTO (yHKIIMOHATA),

MOJACIb CHHUTACTCA HHKpGMCHT&J’IBHOfI.

ApxuTexTypa 1

PazpaboTka u

t

_ —=
OW3aiH oTnagka
Obuwee l% 47
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['maBHOI 0COOEHHOCTBIO MCIOIB30BAHUS TAHHON MOJENIN CUUTAETCS pasfelieHue MPoeKTa Ha
OTHOCUTEIBHO HEOOIBIIME MPOMEKYTKU (MTepaliu), TAC KKABIA TAaKOH MPOMEKYTOK MOXKET
BKIIIOYATh B ce0s BCe MMEIOIMECS CTaauu, MPHUCYIME BOJOMAAHON W v-00pazHou mojensMm. B
UTOTE TIOcie Kaxaoil wuTepanuu nobaBnsercs (MAET WHKpEeMeHTanus) (QyHKIHOHAIBHOCTD
MPOYKTa, BhIpAKEHHAs B TIPOMEKYTOUHBIX CTAAUAX KU3HU POrPAMMHOTO 00eCIICUCHHUS.

4. CnupasibHasi MOJEINb

E€ MoxHO Ha3BaTh NPUOIU3UTEIHHO YACTHIO UTEPALIMOHHON HHKPEMEHTATIbHON MOJIENH, HO B
Hell yzaensercss oco0oe BHHUMaHUE YIPaBICHHUIO PHCKaMH, B OCOOEHHOCTH BIMSIOIMMU Ha
OpraHu3aIMIo IMpolecca pa3paboTKu MPOEKTa.

CxemMaTMyHO cHUpajgbHas MOJENb IpelcTaBieHa Ha pucyHke 4. 31ech SBHO BBIAEICHBI
YeThIpe KII0YEBbIE (asbl:

e [Ipopabotka 1eneil, aTbTepHATUB U OTPAHUYCHHIA.

e AHa/IN3 pUCKOB U IPOTOTUIIMPOBAHUE.

e Pa3paboTka (TpOMEKXYTOYHON BEPCUH) MPOJIYKTA.

e [InanupoBanme ciemyromero nukia [2].
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Pucynok 4 — CnupanbHas MoJienb pa3padoTKu

C TOuku 3peHMs KOHTPOJISI IPOMEKYTOUHBIX 3TAllOB U YIpaBJIEHUS KaueCTBOM HTOTOBOIO
IPOJYKTa, OBBIICHHOE BHUMAaHUE PUCKaM SABJISAETCS OOJIBIIMM IIPEUMYILECTBOM B UCIIOJIb30BAaHUU
CHUPATBHON MOJENH i pa3pabOTKU KOHLIENTYaJIbHBIX POEKTOB, K KOTOPbIM MO>KHO OTHECTH U
HAIIl IIPOEKT.
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5. I'mOkas Mozneip

SIBnsieTcss COBOKYMHOCTBIO pa3IMYHBIX MOAX0A0B K pazpaborke IO m Gasupyercs Ha T.H.
«agile-manudecre» [3]:

- JIronu v B3auMoielicTBHE BakKHEE MTPOLIECCOB U MHCTPYMEHTOB.

- PaboTaronmii mpoaykT BakHee MCUEPIBIBAIOIIECH JOKYMEHTAIUH.

- CoTpyIHUYECTBO C 3aKa34UKOM Ba)KHEE COIIACOBAHUSI YCIOBUM KOHTpAKTa.

- [OTOBHOCTH K U3MEHEHUSIM BaXKHEE CIIEI0OBAaHUS IEPBOHAYAIILHOMY ILJIaHYy.

| Mnan seinycka «Crerpans
S S —— - COGD&H j

PedaktopuHr :

Pucynox 5 — ['mOkast Mmoens pa3paboTKu

[TonoxeHHbIE B OCHOBY JaHHOW MOJENH Pa3pabOTKU MPOTPAMMHOIO 0OECTICYSHHS TOIXO0IbI
SBJIIOTCSA JIOTHYECKUM Pa3BUTHEM U MPOJOJDKEHHUEM BCEro TOro, 4TO ObLJIO 3a MHOTHE TOJIbI
CO3/1aHO U OMPOOOBAHO B KACKaIHOM, V-00pa3HOil, UTepallMOHHON WHKPEMEHTAIBHOM, CIUPaTbHON
U [IPOYUX HE PACCMOTPEHHBIX B IAHHON CTaTbhe MOJIEIISIX.

Henocrarkamu rubkoit Mojaenu siBisieTcs €€ CI0KHOCTh M HEBO3MOXKHOCTh MPUMEHEHHUS B
KPYIHBIX TIPOEKTaX, a TaKKe 4YacTo OLIMOOYHOE BHEJApEeHHE €€ TOJXO0J0B, BBI3BAHHOE
HEJIOTIOHUMaHueM (pyHIaMEHTAIBHBIX MPUHITUITIOB MOJICIIH.

6. Mognenb ObICTPOI pPa3pabOTKH MPUIIOKESHH

RAD-monenr (Rapid Application Development) — wMopaens OBICTpOil  pa3pabOTKH
NPUIIOKEHUH SIBIISICTCS YITPOIIEHNEM MHKPEMEHTHON Mojienu. B qaHHo MoJiel KOMIOHEHTHI HITH
(byHKIMH pa3pabaThIBAIOTCS HECKOJIBKUMU KOMaHJAaMM MapajljiesbHO, OYATO HECKOJIbKO MHHH -
POEKTOB. BpeMeHHbIE paMKud OIHOW WTEpali OTrpPaHUYCHBI. A CO3JaHHBIE MOIYIH 3aTeM
UHTETPUPYIOTCS B OAWH pabo4uMii MpoTOTHN. [apMOHHM3anMs MO3BOJISET OYEHb OBICTPO
IPEJOCTaBUTh KIMEHTY Uil 0003peHUs HeuTo padouee C IIeNbI0 MOJyuYeHUs: OOpaTHOM CBS3UM U
BHECCHUS M3MEHEeHUT [4].
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Mo2eT UCOIB30BATHCS TOIBKO P HATMYMH KBAIU(DUIIMPOBAHHBIX U CIIELUATU3UPOBAHHBIX
COTPYAHHMKOB. bBromker mpoekra OOJbILIOM, YTOOBI OMJIATUTH 3TUX CHEIHAIUCTOB BMECTE CO
CTOMMOCTBIO TOTOBBIX MHCTPYMEHTOB [UIsl aBTOMaTU3UpOoBaHHOW cOopku. RAD-mozens Moxer
ObITb BbIOpaHa MPU YBEPEHHOM 3HAHUM I€IE€BOro Ou3Heca M HEOOXOAMMOCTH CpPOYHOTO
IIPOU3BOJCTBA CUCTEMBI B TEUEHUE 2-3 MECSALEB.

3AKJIIOYEHUE

CornacHo JaHHOMY aHanu3y Obla BbIOpaHa HambOosiee MOAXOIAIR@AS MOJENb YXKHU3HEHHOTO
LUK TPOrpaMMHOIO oOecrieueHus Ui CO3JaHusl y4eOHOro MPUIIOKEHUs sl CTYIEHTOB OYHOTO,
3a0YHOT0 U AMCTAHIIMOHHOTO OOpa3oBaHMs MO aBHAIMOHHOMY Moayiro-11. A Tawke g Toro,
YTOOBI MAaKCUMAJILHO TUIOJJOTBOPHO PabOTaTh HAJl HAYYHO MCCIEAOBATENbCKON pabOTOM, MIPU STOM
0e3 ymepOa Il OCHOBHOW paboThl, OblIa BBIOpaHa HMTEpAIMOHHAS WHKPEMEHTAJIbHAs MOJEIb
pa3paboTKl KM3HEHHOTO LMKIA IPOrpaMMHOro oOecreyeHuss Ui CO3JaHus y4eOHOro
MIPHJIOKEHUSI.
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MODERN FLIGHT TRAINING PROGRAMS (MULTI-CREW PILOT LICENSE)

B Oaunnoii cmamve pacCmompen 80ONPOC O UYenecoOOPA3HOM UBMEHEHUU NPOPAMMbl
NO020MOBKU NULOMO8 HA OCHOBaHuu I ocydapcmeennozo 0o6pazoeamenbHO20 CMAHOApma GblCUe20
npogheccuonanrbHo2o 00pa308aHUs NO HANPABIEHUI) NO020MOBKU « DKCHIyamayus 6030YUHbBIX
Ccy008 u opeanuzayus 8030yuiHo2o osudicenus”. I[Ipeonodceno 0obasumv OobUCE YUCTIO HYACO8
00yYeHUsT NO CNeyuaibHbiM NpeoMemam, 6HeOPUMb COBPEMEHHbIE NPOSPAMMbL NOO2OMOBKU
nuromos, makue xaxk. CRM, TEM, MCC — u yoenrums ocoboe 6HuMaHue aH2Iulickomy a3uiky. Bee
amo éxooum 6 npozpammy MPL, komopas 6azupyemcs na mpebosanusix ICAQO.

Knrouesvle cnoea: nuyenzus nuioma, mpebosanue, CEUOEMENbCME0, Keanupurayus,
Nn0020MOBKA ABUAYUOHHO20 NEPCOHANA.

Byn maxanaoa "Oye xkemenepin naiidanamny dHcone aye KO3aabICulH Yivimoacmulpy" oaspaay
bazeimul  OOUBIHWA JHCO2apbl KICINMIK OiliM Oepydiy memiekemmix Oilim Oepy cmanoapmol
Hezi3iHOe YUKbLuUmapobl 0aapiay 0ag0apiamacblH OpbIHObl 632epm)y mypaivl Maceie Kapaniaowvl.
Apnativt oKy cazammapuinely Ken camvlH Kocy Ycwiwwliovl. CRM, TEM, MCC cuskmol
YUKbLuUmapowvl 0aspiayovly Kaszipel 3aManebl 0a20apiamanapvli eHeizy JHCoHe a2bLIUbIH MIliHe
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epexute Hasap ayoapy. Mynwviy 6api ICAO mananmapeina wnezizoencen MPL 6az0apramacvina
KipeOoi.

Tyutin ce3oep: Ilunom nuyensuscwl, manan, cepmughuxam, OLIIKMiNIK, asuayusi NepCoOHAIbIH
oaspaay.

This article is considered the question of a reasonable change in the pilot training program
based on the State Educational Standard of Higher Professional Education in the area of training
"Operation of aircraft and organization of air traffic." It is proposed to add more number of hours
of training in special subjects, introduce modern pilot training programs, such as: CRM, TEM,
MCC and pay special attention to the English language. All this is included in the MPL program,
which is based on the requirements of ICAQ.

Keywords: pilot's license, requirement, certificate, qualification, aviation personnel training.

INTRODUCTION

For a long time, ICAO has issued training manuals to assist in the implementation and
uniform application of the Standards and recommended practices for issuing certificates to aviation
personnel in accordance with Appendix 1. The existing system has several parts each, of which
there are separate volumes allocated for specific categories in the training of personnel engaged in
aviation activities. The purpose of each pilot training program is to produce competent pilots
capable of performing safe and qualified flights using the rights granted by their certificates and
qualifications. However, as you know, Kazakhstan is experiencing an acute shortage of pilots.
Retirement of older pilots is not made up for graduating students of the Academy of Civil Aviation.
Today's graduates of the Academy are forced to retrain from 4 to 12 months on modern aircraft in
the ranks of airlines after graduation. While graduates undergoing MPL training will be able to start
working as a co-pilot of a modern highly automated aircraft immediately after graduation from an
aviation institution.

21st century - the century of high technology. All current aviation training centers have
modern simulators and complexes. But one should not think and rely on the fact that if there is a
modern technical base, then there should not be a modern theoretical one. Just from the theory
practice develops. It is necessary to constantly improve the theoretical base, relying on the
achievements of the whole world in the aviation industry. The MPL program is a state-of-the-art
highly automated pilot training program that will transform graduates into competent co-pilots.

MAIN PART

The Multi-Purpose Pilot License (MPL) was adopted by the International Civil Aviation
Organization (ICAO) in 2006 as an amendment to Appendix 1, Personnel Licensing. Detailed
information on license requirements can be found in Appendix 1 and the “Rules for Air Navigation
Services - Training” (PANS-TRG), Doc 9868t.

According to information on the ICAO website, “The MPL allows a pilot to use the benefits
of a co-pilot for commercial air travel on multi-crew aircraft. It provides the aviation community
with the opportunity to train pilots directly to serve as co-pilot.” ... ... The license is aimed at
training pilots of ab initio airline. MPL training and evaluation will be competency-based and will
include a multi-crew environment and threat and error management from the start. It provides for
the wider use of training devices to simulate flight and include compulsory upset training.

MPL is designed to develop the abilities needed to fly multi-crew aircraft. Compared to
traditional ways of learning, he makes wider use of simulators, adopts competency-based learning
methods, and also uses the human factor, threat and error management at all stages of training.
Traditional teaching methods emphasize autonomy and individual skills. Suitable for single-pilot
operations, they can impede the transition to multi-crew operations. Pilots moving to work on the
airline needed intermediate training.
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MPL procedures focus more on simulator training, including the use of simulated air traffic
control. Pilots will still be able to go the traditional way to qualify for co-pilot, moving from a
private pilot license through a commercial license to an air transport pilot license. The International
Civil Aviation Organization (ICAO) offers a new approach to solving the extremely acute problem
of training pilots for airlines in the rapidly growing air transportation market - the MPL program
(Muktiple Crew Pilot License - preparing pilots for work as a member of a multi-member crew).

According to the training under the MPL program, airlines will send pilot candidates for a
specific type of aircraft to specialized Aviation Training Organization (ATO) centers that are
licensed. After training in such centers, pilots will return to the airline, ready to fly on commercial
flights.

MPL

240 flight hours

120 hours - on the The student spends 60
simulator hours in the air

Presently, on average, 250 hours are required for training in a regular program, and of these,
only 40-50 hours are allocated to work on the simulator.

CONCLUSION

The International Multi-Purpose Pilot License (MPL) was introduced in 2006 by the
International Civil Awviation Organization (ICAO) as an alternative for a particular airline to the
more traditional cadet route - Airline Transport Pilot License (ATPL). The MPL program is
implemented in close cooperation with the airline - it is specially adapted to the requirements and
needs of the airline by integrating airline procedures from the first day of training. Although the
MPL standards are similar to those of traditional licenses, with some qualifications, knowledge,
age, medical fitness and experience, there are some important differences.

The main difference from traditional learning paths is that simulators are used more widely in
the MPL course, competency-based training methods are applied, and human factors are used in the
future, as well as threat and error management at all stages of training. In order to progress, it is
necessary to develop certain competencies, rather than registering hours: communication,
knowledge, leadership, teamwork, etc. In addition, the MPL is more focused on comprehensive
training on the human factor with the participation of several groups, especially on threat and error
management and crew resource management. This program requires less intensive modeling and in-
flight training than in traditional programs.

One of the main aspects of the MPL is that it takes less time to get it than for traditional
licenses - you can get from zero to the airline's FO level in about 18 months. However, this program
should be considered if you want to fly a specific type of airline for a particular airline. Moreover,
each MPL student can be confident in ther future work. If you get a seat in the airlne’s MPL, you
will be given a conditional job offer before you even begin training.
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USE OF UNMANNED AIRCRAFT UNDER MAINTENANCE AND REPAIR OF
AIRCRAFT

B cmamve paccmampusaemcsi cocmosnue u nepcnekmugvl NpuMeHeHus. OecnuiomHblx
nemamenvuvix annapamos (bI1JIA) 6 paznuunvlx ompaciax u 603MOdCHble CMpame2uu pa3padomru
BIIJIA 6 yenax pewenus 3a0au asuayuu obwe2o HasHavenus. Tax Hasvieaemas «CMeULAHHAS»
cmpameauss paspabomku BIIJIA uoenmuguyupyemcs 6 kavecmee camou ayduell 8 ClLONCUBUUELCS
Ha  cecoOHAWHUL  OeHb  cumyayuu. ODma cmpameaus coemewaen  KOHBEPMUPOBAHUE
cywecmsyrowux BIIJIA ¢ yenvio ux aoanmayuu K epaxrcoOancKomy NPUMEHEHUIO C NapaiielbHOU
paspabomkou noarocmvio Hogvix bIIJ/IA, komopvle 6bl npoekmupoganruchy OJisi NPUMEHEHUS 8
MexXHUUECKOM 0OCIYHCUBAHULL U peMOHMe.

Knwouesvie cnosa:. Oecnuiommuviii jemamenvuvili  annapam, 3¢p@ekmueHocms, 0ompaciu
9KOHOMUKIU, NEPCNEeKMuUusbl NpUMeHeHUs, mpebo8aHus U 0SpaHuY eHus.

The article discusses the state and prospects of the use of unmanned aerial vehicles (UAVS) in
various industries. And possible strategies for the development of UAVs in order to solve the
problems of general aviation. The so-called “mixed” UAV development strategy is identified as the
best in the current situation. This strategy combines the conversion of existing UAVs with the aim of
adapting them to civilian applications with the parallel development of completely new UAVs that
would be designed for use in maintenance and repair.

Key words: unmanned aerial vehicle, efficiency, industries, application prospects,
requirements and limitations.

Maxanaoa ap mypni cananapoa YwKblucybl3 Yuly annapammapuvli nauoaiany maciioepi,
COHOQU-AK, JHCATNbL  ABUAYUSL MICENeNEPiH ey YiH OaMblmyObly MYMKIH CmMpamesusiiapbl
KapacmulpolieaH. YWKbIWCHl3 YWy annapammapsl «apaiacy Oamblmy Cmpamezusacsl Kazipei
Jcagoarioa ey JHcakcbl O0en amvlKmanovl. byn cmpameeus KOAOAHbICMAgbl YUIKLIUICHIZ YULY
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annapammapvli a3amMammaolk KOJLOAHbICKA OeliMoey MaKcamvlHoa 01apobl mMexHUKANbIK Kbl3Mem
KOpCcemy JicaHe HcoHoeyoe naoalanyea apHaizam

Tyitin co30ep: ywiKbluicol3 aye  Kojiel, MUIMOINIK, canlanap,Koi0any nepcnekmueanapol,
mananmap mMeH wekmeyinep.

INTRODUCTION

The use of UAVs in the civilian sector is currently pending the solution of some technical and
organizational problems, without which stable use of UAVS is impossible.

In the future, unmanned aerial vehicles can be used not only for monitoring industrial
facilities, but also for immediate troubleshooting. For example, at the DronesforGood contest held
in the United Arab Emirates, the first place was taken by the development, which is intended for use
at industrial facilities, in particular, for monitoring onshore pipelines. However, the functions of the
device do not end there. The uniqueness of the development lies in the fact that it carries out work
to eliminate the identified problems, for example, repairing damage in the gas - oil pipeline. Patches
are made from liquid polyurethane foam. The device applies the material to the depressurization
site, within 5 minutes it freezes and closes the gap.

Among the tasks set by the civilian market sector for the use of UAVs, first of all, I would
like to mention those that may soon become in demand. These are, first of all, UAV control
functions. With the help of unmanned systems, it is possible to control both the technical condition
of the objects and their safety and functioning, despite the fact that the controlled objects can be
located at a great distance (extended objects).

MAIN PART

For these purposes, unmanned aerial vehicles are equipped with equipment for photo and
video shooting. Shooting is performed using a camera mounted on a UAV. The camera is used for
the purpose of more rapid visual inspection of the territory along the route of the main oil pipeline.
Unlike video shooting, photography has the advantage of a higher resolution (Fig. 1). In addition to
photos and videos, there is also thermal imaging. Such a survey allows monitoring in conditions of
limited visibility (for example, fog) or at night. The combination of different types of shooting
allows you to more accurately assess the condition of the object. In this case, the operator can
manually change the trajectory of the unmanned aerial vehicle, return it to the desired point and
photograph the object again.

Hoc AKKYMYNATOPHbIV OTCEK

laitka

MeTka HanpaBneHusa No Kypcy

BUWHT, OH e nponennep
KpacHbI cBETOANO/, HanpaBneHns -

i KpacHbliin cBeToauno,
Motop p anog
HanpaeneHuns
3eneHblit CBETOAMO/ HanpaBneHns —
3eneHbln cBeToANOA,

HanpaeneHunsa

CBeTOANOAHbIN MHANKATOP _ T

AHTEHHa NpUemMHuKa ——
R LWacen

Kapkac Aans KpenneHus kamepbl Komnac

Figure 1 Design of an unmanned aerial vehicle

Today, heavy-duty unmanned aerial vehicles are of increasing interest. Such unmanned aerial
vehicles are used to perform a wide variety of operations:
- in the oil and gas industry (for monitoring purposes);
- in construction (in order to deliver parts and supervision);
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- in the development of quarries (in order to control cut levels and monitoring);

- in emergency situations (for reconnaissance, fire fighting, rescue operations in remote
areas);

- in agriculture (for spraying and control of crops);

- in the field of medicine (drug delivery and equipment transportation);

- in science (during research and delivery of goods);

- for railway companies (guarding and circling tracks at night);

- during aerial photography (in particular, 3D-shooting and panorama). (Fig. 2)

PABOYME MJ1AHbI, COCTABJIEHHbIE
HA OCHOBE UH®OPMALLIMU C APOHOB

Figure 2. Application of unmanned aerial vehicles.

Let us dwell on the prospects of using unmanned aerial vehicles of heavy carrying capacity
and monitoring the condition of inaccessible places. Such developments can be used to facilitate
some work in the repair of aircraft.

There are a number of main advantages in using unmanned aerial vehicles in aircraft
maintenance:

1. lower cost of their manufacture and operation

2. a significant reduction in overall performance compared to traditional aircraft

3. able to transmit information in real time (Fig. 3).

Figure 3. The use of BP aircraft in aircraft maintenance
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The “Mamtenance and Repair Information Support” provides the basic requirements and
recommendations of the aircraft developer and manufacturer for the system for collecting,
processing and using information on the technical condition of aircraft, systems, products and
equipment at operational and repair enterprises, outlines the main activities of the developer,
manufacturer and customer for mutual information provision on the results of operation, testing and
research with the aim of improving the design and eliminating the shortcomings of the aircraft, as
well as provide informational differences Istemi technical operation of this type of aircraft from
existing information systems. In the absence of the specified specifics, the section can be omitted
with the corresponding references to NTD.

A section may be a combination of the following subsections:

- the main provisions of the information system of technical operation;

- types of information carriers about MRO (UAV);

- the use of computers in MRO;

- technical maintenance software

CONCLUSION
Based on this analysis, the following conclusions are formulated: firstly, unmanned aerial
vehicles are a legitimate weapon from the point of view of international humanitarian law, as it
satisfies the principles of non-use of excessive suffering and is not indiscriminate; secondly, the use
of unmanned aerial vehicles to ease the complexity of work and improve the quality of work;
thirdly, the rapid transmission and collection of information. In the future, unmanned aerial vehicles
can be used not only for monitoring industrial facilities, but also for immediate troubleshooting.

REFERENCES

1. Jesse, Russell Unmanned Aerial Vehicle / JesseRussell. - M.: VSD, 2012.

2. Technology of Airplane and Helicopter Manufacturing: Fundamentals of Aircraft
Manufacturing / Technology for the production of aircraft and helicopters. Fundamentals of aircraft
manufacturing technology / V. Sikulsky et al. - M.: Kharkov Aviation Institute, 2014. - 208 p.

3. Automated training systems for the training of aircraft operators. - M.: Mechanical
Engineering, 2014. - 240 p.

4. On-board intelligent systems. Part 3. Ship landing systems for aircraft. - M.: Radio
engineering, 2010.

9. Volodin V.V. Automation of the design of aircraft / V.V. Volodin. -M.: Mechanical
Engineering, 2010.

56



A3aMaTTBIK aBHAIMS aKaI€MISICBIHBIH YKaPIITBIC I 1(16)2020

KeoJikTik JJOrucTHKA K9HE aBHALMIIBIK KayilCi3aik
TpaHncnoprHas JOrHCTHKA U ABHALMOHHASA 0€30IIaCHOCTD
Transport logistics and aviation safety

V]IK 654
MEJETBEKOB B.P., A3UMKAHOBA . ).

Akademus epaxcoanckol asuayuu

PASPABOTKA CUCTEMBbI TEPMHUHOB OXPAHHBIX CHUTHAJIM3ALIAN
AIPOIIOPTOB

B cmamve packpvima ponv cospemeHHbIX CHneyuanbHublX MeXHUYecKux cpeocme 0ns
obecneueHusi HAOEJHCHOU 3aWumsl a’dponopma — CUCEMbl OXPAHHOU U MPEBOHNCHO-8bI3bIGHOU
cuenanuzayuu. Taxoce paccmompeHvl HOGble MEPMUHbI N0  0DecnedeHuro  asuayuoHHOU
be3onacHocmu 6 cucmeme OXPAHHOU CUSHATUZAYUU.

Knrouesvle cnosa: meppopuzm, asuayuoHHas 0e30NaACHOCMb, Kylbmypa 0e30nacHocmu,
a’ponopm, nepcouai, mexHuieckue cpeocmaed, NaccantCup, OXpPaHHas CUCHATUZAYUS, OXPAHAEMAs
30HQ.

Maxkanaoa ayedcaiiovl  ceHiMOi  KOp2ayObl KAMMAMACHI3 ememin 3aMaHayu apHativl
MEXHUKANbIK, KYpanoapovly - Ky3em dicaHe 0aObll Jicyieci Manwizovl pen amixapaosl. Kyzem
0abwLIbl  Jicyliecinoe  asUayusnblK  Kayincizoikmi —Kammamacwl3 emyoiy dicana uapmmapbl
KApacmulpblieaH.

Tyitin ce30ep: meppopuzm, ABUAYUANLIK KAVINCI30IK, Kayincizoik maldeHuemi, ayedcatl,
NepcoHa, mexHUKaIblk Kypaioap, HCoaiayuvliap, Kysem 0aovlivl, Ky3emiiemin aumax.

The article reveals the role of modern special technical means to ensure reliable protection of
the airport-the security and alarm system. New terms for ensuring aviation security in the security
alarm system are also considered.

Keywords: terrorism, aviation security, security culture, airport, personnel, technical means,

passenger, security alarm system, protected area.

['maBHeimelt mpoOieMoll TPETbEro THICSUYENETHS SBJISETCS 0e30MacHOCTh. DTa Mpodiema
KOMIUJIEKCHAsl, HE HMeEKU@s TIPaHUl, C MHOXKECTBOM HampasiaeHui. [losBienue HOBOU
JECTPYKTUBHOM CHJIBI — MEXIYHAPOJHOIO TEpPpOpU3Ma — CTajJO OJHOM M3 OCHOBHBIX YIpO3
HaIlMOHAIBHOM 0€30MaCHOCTH TOCYIaPCTB MUPOBOTO COOOIIECTBA.

[lpakTHueckn Bce TEPPOPUCTUYECKHE aKIMM IOCIEAHMX JIeT HalpaBJeHbl HAa HauMEHee
3alMIIEHHBIE OOBEKTHI, XapaKTepU3YIOIMeCs COCPEAOTOYCHHEM OOJIBIIOr0 KOJMYECTBA JIIOJEH, a
Takoke OOBEKTHI TPAaHCIOpTa. B OTHENbHYI0 KaTeTOPHIO MOYKHO BBIICIHUTH BO3MYIIHEIN TPaHCIIOPT,
TEpaKThl Ha KOTOPOM IIPUBOJIAT K THOETH MACCAXKUPOB U SKUIIAXa.

OIHUMH U3 OCHOBHBIX OOBEKTOB TEPPOPUCTHUECKUX aKIUH ABJSIOTCSA adponopTsl. HecmoTps
Ha IpUMEHEHNEe HOBEUIIIMX CPeJICTB o0ecrieueH s 0e30acHOCTH (CHCTEMbI OXPaHHOW U TPEBOKHOU
CUTHAJIM3ALUM, CUCTEMbl KOHTPOJII M YIPABICHHUS JOCTYIIOM, OXPAaHHOIO TEJIEBUICHUS U
MIOMCKOBO-I0CMOTPOBOW TEXHUKH), YTp03a MPOBEACHHUS TEPPOPUCTUUECKUX AKTOB Ha BO3IYIIHOM
TPAHCIIOPTE OCTAETCS BBICOKOM.

[TpnunHOl HemocTaTOYHOH H(PPEKTUBHOCTH OXpaHbl U AHTUTEPPOPUCTHUUECKON 3aIUThI
a’poOIOPTOB  SIBJISIETCSI  OTCYTCTBHE KOMIUIEKCHOTO, CHCTEMHOTO TMOJAXOJa K OpraHu3alfu
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obecnieuenust Ge3omacHocTu. ObecredeHne OE30MAaCHOCTH a’poIopTa M €ro UHQPACTPYKTYphl —
CJIIOKHBIA HEIPEPBIBHBIM IIPOLIECC, & HE OAHOPA30BBIC MIIM CIIydallHbIE MEPOIPUATHS, KOTOPBIC
MOTYT BHECTH Hepa30epHXy U HECOITIACOBAHHOCTh B PA0OTY Pa3IMUYHBIX CIYXKO.

KoMrnekcHbli M0/IX0/T OCHOBBIBAETCS] HA OCYIIECTBICHUH U COBEPIICHCTBOBAHUH B MEPBYIO
ouepesb OpPraHU3AIMOHHO-TIPABOBOTO oOecreueHusi, OOydeHHsI MepcoHala, B3aMMOICHCTBUS
pPa3NUUHBIX CTPYKTYp, OOECHEeUMBAIONMX MPABOMOPSIOK U 0€30MacHOCTh M HHXKEHEPHO-
TEXHUYECKOTO O00ECTICUEHHUS.

HeoOxoammo co3nanue €IWHOTO IIEHTpa OCHAIICHHOTO CHCTeMON cOopa u o0paboTku
nHPOPMAIINH, a TAKE PAa3TMYHBIMUA cucTeMaMu cBsizu. Cucrema coopa u 00paboTku nHGOpMA TN
BBIMIOJIHSIETCA Ha 0a3e UWHTETPUPOBAHHBIX cHcTeM Oe3omacHocTH. He ymanmss 3HaveHHs
OpPraHU3AIMOHHO-TIPABOBBIX U MPO(HUIAKTUYECKUX METOJOB OOpBOBI C TEPPOPU3MOM, CIEIyeT
OTMETUTh, YTO HX IIpaKTUYecKas peanu3alus HEBO3MOKHAa 0€3 MPUMEHEHHUS] COBPEMEHHBIX
CHEIHUAIBHBIX TEXHUYECKUX cpeAcTB. ObecneunTh HAACKHYIO 3alMTy, OOHApYyXUTb H
HEUTpaTU30BaTh TEPPOPUCTUUYECKUE YIPO3bl B JIOOBIX YCIOBHUSX U TPHU JIIOOBIX CHEHAPUIX UX
pa3BUTHS BO3MOXHO IpU TPaMOTHOM, YMEJIOM COYETaHUH, NPUMEHEHUU U TOCTOSHHOM
COBEPILIECHCTBOBAHUYU TEXHUYECKUX CPEICTB.

HenpepbiBHOE COBEPIICHCTBOBAHNE CYILECTBYIOIMX M CO3aHHE HOBBIX 00Pa3ll0B OXpaHHOU
anmapatypbl B TMOCJeIHHE ToJbl 00ecHedyusio MOSBJICHUE IIMPOKOM HOMEHKIATyphl CUCTEM
OXpaHHOM CHUTHalIM3allMd, B TOM 4YHUCJIE Ha OCHOBE IPUHLIUIIHAIBHO HOBBIX pELICHUH.
CoBpeMEeHHbIE TEXHOJOIWH, BBIYMCIUTEIbHBIE CPEACTBA M JOCTHIKEHHUS B Pa3BUTUU METOJOB
HEepa3pyIAIIero KOHTPOJS 00ECIeunIn MOSBICHUE HOBOW TEXHHKH, MPUBEIU K BO3PACTaHUIO
pOJIM METOJOB U CPEACTB TEXHUYECKOW 3auMThl OOBEKTOB a’pomopra JUIs pELCHHUS
aHTUTEPPOPUCTUUYECKUX 3a]1au.

Bce 5T0 mpuBeno K MOSIBJIEHMI0O HOBBIX TEPMHHOB IO OOECIIEYCHUIO aBUAI[MOHHOMN
0€30MacHOCTH B CUCTEME OXPAaHHON CHUTHAJIN3ALIUH.

BeposiTHOCTL OOHapy:KeHHsI — KOJMYECTBEHHAs OIEHKa BO3MOXXHOCTH HACTYIJICHUS
COOBITHS, 3aKIIOYAIOLIETOCS B TOM, YTO M3BEUIATENb BbIJACT CUTHAN «TpeBora» mpu nepeceyeHuu
WM BTOPKEHUU B 30HY OOHApPYKEHMsI HAPYIMTEINs, B YCIOBUAX U CIIOCOOAMH, OTOBOPEHHBIMU B
HOPMAaTUBHOM TOKYMEHTALIUH.

NnenTHdUKATOP — HEMOBTOPUMBINM MpU3HAK OOBEKTA, MO3BOJSIONMI OTIMYATh €ro OT
Ipyrux 00BEKTOB.

N3BemaTe b (TeXHHYECKOE CPEJACTBO OOHAPYKEHHMSI) — YCTPOHCTBO ISl (POPMHUPOBAHUS
U3BELICHUSI O TPEBOIe NPHU MPOHUKHOBEHUU (MOMBITKE MPOHUKHOBEHHS) WJIM MHULUHUPOBAHMS
CUTHAJIa TPEBOIU MOTPEOUTENIEM.

M3BemaTteib ajgpecHblii — u3BelATeNb, (QOPMUPYIOUMU aapecHble H3BEIICHUS B BUEC
AJIEKTPOHHOIO KOJa.

N3BewaTesib  ajgpecHblii  0ecCpOBOAHOM — aJIpecHBI UW3BEH@ATENb, (HOPMHUPYIOLIMMA
M3BEIICHHS JJIsl TIepe/layd M0 JAUCTaHIIMOHHOMY KaHajly CBS3U (PalnoBOJHOBOMY, aKyCTHUUECKOMY
UJIA ONITUYECKOMY).

H3Bemartennb aapecHbIil NPOBOAHON — aJpeCHBIM M3BelIATeNb, (GOPMUPYIOIMI H3BEILICHUS
JUISL TIepe/lavyy 110 MPOBOJIHBIM JIMHUSM CBSI3U (3JIEKTPOIPOBOAHBIM HIIM ONMTOBOJIOKOHHBIM).

N3BemaTessb KOMOMHMPOBAHHBIM — W3BEIATEIb, HCIONB3YIONMN 1Ba (vm Ooiee)
¢u3MYecKuX MPUHIUIIA OOHAPYKEHU S, CUTHAJI U3BEILIEHUS O TPEBOTE B KOTOPOM (opMUpPYETCS ITPU
MEePEKPHITUH TOTHOCTHIO HJIM YACTUYHO 30H OOHAPYKEHHUS, KOHTPOJIUPYEMBIX U3BEIIATEIEM.

H3BemaTe b cOBMelleHHBII — M3BEIIATENb, UCIOIB3YIOUMI Ba (MU OoJiee) Pru3nUECKUx
MpPUHLIKMIIA OOHAPYKEHUS IPU Pa3HbIX 30HaX 0OHAPYKEHU S, KOHTPOJIUPYEMBIX U3BEILATEIIEM.

M3Bemenne — cooOmeHue, Hecylee HHQOPMAIMIO O KOHTPOJMPYEMBIX H3MEHEHHSIX
COCTOSIHUS OXPaHSEMOT0 OOBEKTa WM TEXHHYECKOTO CPEICTBA OXPAaHHOW CHUTHAIM3ALHUH U
nepeaBaeMoe C IMOMOIIBI0 3JEKTPOMArHUTHBIX, JJIEKTPUYECKUX, CBETOBBIX H/MIIM 3BYKOBBIX
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CUTHAJIOB.
H3BemeHne aapecHoe — M3BEIIEHUE, KOTOPOE COACPKUT HHpopManuio (Koi aapeca) ob

azipece UCTOYHMKA U3BELIEHUS B CUCTEME TPEBOXKHON CUTHAIM3AIlMU U O CBOEH pa3sHOBUIHOCTHU (O

HOPMaJIbHOM COCTOSTHUU OXPaHSEMOTro 00beKTa, TPEBOTe, HEUCIIPABHOCTH, BCKPBITUH U T. 11.).

HuTerpupoBanHasi cucremMa 0e30MaCHOCTHM — [POTPAMMHO-AMNMAPATHBIA  KOMILIEKC,
COCTOSIIMM W3 CBSA3aHHBIX JPYyr C JApYroM HH(OPMAlMOHHO M (YHKIMOHAIBHO MOACHCTEM
0e30macHOCTH Pa3HOro HazHa4yeHHs, pabOTAIIMX MO €IUHOMY alTOPUTMY M HMEIONMX OO0Ime
KaHAJIBI CBSI3U, IPOTpaMMHOE obecrieueHue, 0a3bl TaHHBIX.

HNuTepdeiic curHajJbHbIA — YCTPOKMCTBO, oOecmeyuBaroliee mnepenadyy M3BEIICHHN MEeXIy
TEXHUYECKUMH CpPEJICTBAMH OXPAaHHONM W / WJIM OXPaHHO-MOXAPHOW CHUTHAIMU3AINU; CPEICTBO
0OLIEHUS oIlepaTopa ¢ TEXHUYECKUMHU CPEJCTBAMHU OXPaHHOM CUTHAIM3AIUU.

NudopMaTUBHOCTL — 4YHCIO BHUIOB HW3BCIICHHWH, TepeAaBaeMbIX (MPHHUMAECMBIX,
0TOOpakaeMbIX U T. T.) TEXHHYECKUM CPEICTBOM OXPaHHOM, MOKAPHOU HIJIM OXpaHHO-TOXKapHOI
CUTHAJIM3aLUH.

KoaupoBanue — mpeoOpa3oBaHue WM Tepeaada WHQopManuu CrocoOoMm, MpU KOTOPOM
KOJIUPYIOIIIMM YCTPOWCTBOM OCYIIECTBIISIETCSI M3MEHEHUE dTOM MH(OpMALMKM B TICEBIOCTYYalHYIO
M1OCJIEZIOBATEIBHOCTb.

KounTtpoJssiep — nporpaMMupyemMbIii mpuOOp YIIpaBIeHUS, CAUTHIBAIOIMN HHGOPMAIIHIO C €€
HOCHUTENS U PETUCTPUPYIOLIMH €e.

MHUKpPOKOHTpOJIEp — MHKPOCXEMa, IpelHa3HaueHHas il YIpaBJICHUS 3JIEKTPOHHBIMU
ycTpoiicTBaMU. THOWUYHBIL MHUKPOKOHTPOJIEp COYETaeT Ha OJHOM Kpuctamie QyHKIUU
npoieccopa u mnepudepuitHbix yctpoictB, comaepxkut O3Y u / umu I13Y. Ilo cyrm, 3TO
OJTHOKPHCTAJIbHBIN KOMIIBIOTEP, CIOCOOHBIN BBITIOJITHATH TPOCTHIC 33Ja4H.

Moaeabr Hapyumreisi — (OpMaal30BaHHBIE CBEJIEHUS O YHCICHHOCTH, OCHAIECHHOCTH,
MOJTOTOBJIEHHOCTH, OCBEJOMIICHHOCTH W TAaKTUKE ACUCTBUI HapylmTelaed, UX MOTHUBAIUU U
MpecieAyeMbIX MU LeJsAX, UCIOJb3yeMble IPH BbIpaOOTKE TpeOOBaHHI K cucTeMe (DH3MYECKOM
3aIUTHI U OlLIEHKe ee I(PEeKTUBHOCTH.

O0beKTOBOE OKOHEYHOE YCTPOMCTBO — TEXHHYECKOE CPEICTBO HJIM COCTaBHAas 4YacTb
CUCTEMBI Nepefaydl U3BEHICHUH, KOTOPbIE YCTaHABIMBAIOTCS Ha OXpaHsIeMOM OOBEKTE JJIs MpuemMa
M3BEIICHUI OT MPUEMHO-KOHTPOJIBHBIX IPUOOPOB U U3BEIIATENEH, TPEOOPa30BaHMS CUTHAIOB U UX
neperay 1o KaHaly CBS3M Ha PETPAHCIATOP WK MYJIbT LEHTPAIU30BAHHOTO HAOIIOAEHUS; MOTYT
MMETh B COCTaB€ YCTPOWMCTBO i MpHUEMa KOMaHJ YIPABJICHHS C MYJIbTa LIEHTPAIM30BAHHOTO
HaO0JI0IeHUs IO 00OpaTHOMY KaHay.

OnoBemarelb —  TEXHUYECKOE  CPEACTBO  CHUCTEMBbl  OXpaHHOM  CHUTHAIM3aLMH,
MpeIHa3HaueHHOE JJIsl OMOBELICHUS JII0Ied O TpeBore Ha oObeKkTe (HamaJeHue, TPOHUKHOBEHUE
UM TIONMBITKA TPOHUKHOBEHUS) HAa YOAICHUH OT OXPaHSEMOro OOBEKTa OPraHOJICITUYECKUM
CUTHAJIOM (3BYK, CBET).

OnoBeunareb 3BYKOBOW — ONOBEIATElIb, BBIJAIONMNA  aKyCTUYECKUE CHUTHAJIBI,
BOCIIPUHUMAEMBbIE YEIIOBEKOM.

Onosemare b peuyeBOi — ONOBEHIATEINb, BBIIAIOIIMI PEUEBBIE CUTHAIBI.

OnoBeunarelb  CBETOBOWl  —  OMoOBelATENb,  BBIJAIONMI  CBETOBBIE  CHTHANBI,
BOCIIPUHUMAEMBbIE YEIIOBEKOM.

Oumbka mepBOro poaa — 3amperieHue TEXHUYECKUMH CPEACTBAMU (PM3MUECKOW 3alyThl
WJTU CUCTEMOU BBITIOTHEHUS IEHCTBHS JTUIY, UMEIOLIEMY Ha 3TO MPaBo.

Oummbka BTOPOro poaa — paspelicHHe TEXHUYECKHMMH CpPEACTBaMH (PU3UUYECKOW 3alThI
WJIM CUCTEMOM BBINTOJIHEHUS IEHCTBHS JIUIY, HE UMEIOLIEMY Ha 3TO IIPaBo.

Iloacucrema TeIeBU3MOHHOIO HAOJIIAECHHSI — COBOKYIIHOCTb ONTHUKO3JIEKTPOHHBIX
CpeAcTB, OONAAONMX TEXHUYECKOW, WH(OPMAIMOHHOW, MPOrpaMMHONW M HKCILTyaTallMOHHOM
COBMECTHMOCTBIO, NMpeJHa3HAYEHHBIX /Ul AUCTAHIIMOHHOTO HAOIIOACHHS ONIepaTopoM OOCTaHOBKH
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B 33JIaHHBIX 00J1aCTSAX IPOCTPAHCTBA.

IIpueMHO-KOHTPOJIBHBIN NPUOOP — TEXHUYECKOE CPEICTBO OXPAHHOW CHUTHAIM3ALUU UL
npueMa U3BEUIGHUM OT wu3Ben@renei (UuiedoB CUTHATU3AUNA) WX JIPYTUX TPUEMHO-
KOHTPOJIBHBIX TPUOOPOB, TPeoOpa30BaHUsI CUTHAJIOB, BbIaYM U3BEIIEHUN JUI1 HEOCPEICTBEHHOIO
BOCIIPUSTHS YEJIOBEKOM, NAIBHEHIIEH IEepeladd W3BELICHUM M BKIIOYEHHS OIIOBEIIATENECH, a B
HEKOTOPBIX CIydasX M AJIs JEKTPOMUTAHUS OXPAaHHBIX U3BELIATENEH.

IIpueMHO-KOHTPOJIbHBIN  OXpPaHHBIM aJpeCHbId NPHOOP — TPUEMHOKOHTPOJIbHBIN
OXpaHHBIA TNPUOOpP, NMpeAHa3HAYCHHBIH Ui MpHEeMa aapecHBIX M3BEINCHUU, Nemm@poBKH KoJa
azgpeca W MHJIUKAllMM YCJIOBHOIO ajpeca (HOMepa) M3BEIATEeNs B CHUCTEME TPEBOXKHOH
CUTHAJIM3ALHUH.

IIy1ibTOBOE OKOHEYHOE YCTPOHMCTBO — COCTaBHAas 4acTh CHCTEMBI MEPEAAYd W3BCILCHUI,
yCTaHaBIMBAaeMas B IIyHKI€ LEHTPAJM30BAHHOW OXpaHbl U1 IIpUeMa U3BCIICHHM OT
PETPaHCIATOPOB, UX MPeoOpa3oBaHUs U Nepejauyd Ha MyJbT [eH TPAIN30BaHHOIO HaOII0AeHus, U,
IpH HAIMYUU OOpaTHOTO KaHaja, JJIs ImpHeMa OT MyIbTa LEHTPATM30BAaHHOTO HAOIIOJCHHS U
nepeayu Ha peTpaHCIsTOpbl U 0OBEKTOBbIE OKOHEUHBIE YCTPONCTBA KOMaH 1 YIIPaBJICHHUSL.

PaguanmoHHbIii MOHHMTOP — CPEICTBO OOHApY)KEHHUs MPOHOCA, BHIPAOATHIBAIOIIEE CUTHAT
cpabaTblBaHUs, €CIU KOHTPOJMpPYEMblE€ MapaMeTpbl raMMa- W / WIM HEUTPOHHOIO H3IIydeHUS
IIPEBBIIIAIOT NIPEEIIbl YCTAaHOBJIEHHBIX IOPOTOBBIX 3HAYCHU .

Pacumpureib — 3JEMEHT CUCTEMBl OXPAHHOM CUTHAIM3allMU, YIPABIISEMBIM IMPUEMHO-
KOHTPOJBHBIM TpuOopoM 10 uHQOpManmoHHOMY Kabemro. K pacnmpuTento MOIKIIOYaroTCs
Oe3anpecHblen3Beniareny. IlapameTpom pacumputens sBJISETCS KOJIMYECTBO IMOAJICPKHBACMBIX
CUTHANBHBIX nuieiioB. Ha oauH CUTHANBHBIN 1UIEH( MOXKHO MOAKIIOYNATH OJUH WM HECKOJIBKO
u3Bemarenei. [lpy moAkIIOYEHUH HECKOJbKMX Oe3a/JpecHBbIX H3Bel@aTeNel K OJHOMY Luleidy B
0e3aZipecHON cucTeMe, MPUEMHO-KOHTPOJIbHBIM MpUOOp HE 3HAeT TOYHO, KaKOM HMMEHHO H3
u3Ben@Tesnei cpaboTal, U Mpu cpabaTHIBAHUM OJHOTO U3 U3BELATENCH CUMTAET, YTO cpaboTai Bech
nvieiid. Takoil BapuaHT MOAKIIOYEHHUS MOAOMAET, HampuMep, MpU MOAKIIOYEHHH B IEMOYKY
U3Bel@ATeNe, OXpaHIIOUMX JBEph B KOMHATy U €€ OKHa. B TakoMm ciydae, mpu cpabaThlBaHU U
CHUTHAJIBHBIX 1UIeH(oB omepaTop OyIeT 3HaTh, YTO MPOU3OIUIO0 TPOHUKHOBEHHE B KOMHATY, HO HE
Oyzere 3HATh KAKMM 00pa30oM — uepe3 OKHO, ABEPh HIIH JAPYTUM CIIOCOOOM.

PeTpancasaTop — cocraBHas 4acThb CHCTEMBI II€peAayd H3BEUICHUM, ycTaHaBJIMBacMas B
MPOMEKYTOYHOM ITYHKTE MEXKITy OXpaHsIEMBbIM OOBEKTOM U ITYHKTOM I[€HTPAIN30BAHHON OXpaHBI U
ciyXxam@asi Ui pueMa MU3BEIUEHUH OT IPUEMHOKOHTPOJBHBIX OXPAHHBIX IPHUOOPOB, OOBEKTOBBIX
OKOHEYHBIX YCTPOMCTB WM APYIHX peTpaHcisaTopoB. Kpome TOro, perpaHcisaTop npeaHazHadeH
Ui TpeoOpa3oBaHUs CUTHAJIOB M MX IIepelayd Ha I10CJIEI0BATENIbHO IOJKIIOYEHHbIE
PETPAHCIATOPHI, MYJITOBOE OKOHEUHOE YCTPOMCTBO MJIM MYNBT LIEHTPAIM30BAaHHOTO HAOIIOICHMS,
a Tawke (IpU HATMYUM OOpaTHOIO KaHasa) JUI MpHEeMa OT MYJIbTOBOTO OKOHEYHOTO YCTpOMCTBa
UM JIPYTHUX PETPaHCISATOPOB W IepeAayd Ha OOBEKTOBbIE OKOHEUHBIE YCTPOMCTBA WIIM JIPYrHe
PETPAHCIIATOPBI KOMaH /[ YIIPaBJICHUS.

Cucrema onoBemieHHsI — COBOKYITHOCTb COBMECTHO JEMCTBYIOUMX TEXHHUYECKUX CPEJICTB
ONOBEIICHHS, BBINOIHAONMX (QYHKIHUIO OJHOBPEMEHHOIO JOBEAEHUS JI0 OOJIBIIOro 4ucia
KOPPECIIOHJICHTOB PEUYEBBIX COOOIICHHH, 3BYKOBBIX H / MJIM CBETOBBIX CUTHAJIOB.

Crukep - STUKeTKa, HaKIelKa. M3roTaBnuBaeTcs U3 caMOKIESLICCS IEHKU; TpeAHa3HaueH
JUTSI HAKIIEWBAHMS Ha PA3IMYHBIC TOBEPXHOCTH (IEPEBO, METAJLI, CTEKIIO).

TexHu4eckoe cpeacTBo (PU3MYECKOH 3alMTBI — BHJ TEXHUKU, NPEIHA3HAYCHHBIN U1
UCIIOJIb30BAHMS CHUJIAMH OXpaHbl M / WIM CHy)KO0H O€301acHOCTH C IIENIbI0 OOHApYKEHUs
HECAHKIMOHUPOBAHHBIX JEUCTBUH, NHQOPMUPOBAHUS O MOMBITKAX U (AKTaX COBEPIUEHUS TaKUX
JNEUCTBUM, JIOKANM3aLMM M 3aJepXKKU TNPOABMKEHUS HapyumTened a0 npuObITHS CUI
pearupoBaHus

TpeBora — npeaynpexaeHne 0 HAIMYUU ONACHOCTU WJIM YIPO3bI IS )KU3HH, UMYILECTBA U
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OKpY)KAIOILIeH CpeJibl.

YyBCTBUTEJBHOCTH H3BEIIATEJISI — MUHUMAJIbHOE 3HAaUYEHUE KOHTPOJIMPYEMOIO I1apaMeTpa
Cpelibl 30HbI OOHApYKEHU s, TPU KOTOPOM Ha BbIXOJI€ U3BELATENsl BO3HUKaeT curHai «Ipesoray.

Iu¢ pycTpoiicTBO — TEXHHUYECKOE CPEICTBO OXPAaHHOW CHTHaJIM3alMu, oOecleunBaroliee
BO3MOXXHOCTh BXOJla Ha OXpaHSAEMbI OOBEKT M BBIXOAA C OOBEKTa 0€3 BBIJAUM W3BEIICHHUH O
MIPOHUKHOBEHUU.

lneii¢ oxXpaHHON CHUIHAJIM3AIUU — SJICKTPUYECKas 1ETb, COCIUHSIONAs BBIXOJHBIEC IIEMU
OXpaHHBIX M3BELATENeH, BKIIOYAION@as B ceOs BCIOMOTaTeIbHBIC JIEMEHTHl M COCAUHUTEIbHbBIE
MpOBOJIa U MpeAHa3HAuYEHHasl JJIs Mepefayd Ha MPUEMHO-KOHTPOJBHBIM MpuOOp M3BELICHUH O
MPOHUKHOBEHUU U HEHCIPABHOCTH, @ B HEKOTOPBIX CIy4asx U JUIS MMOJAYd DJIEKTPOMUTAHUS Ha
OXpaHHbIE U3BEILATEIIH.

IPppekTUBHOCTH cUCTeMbl (PU3MYECKOH 3aMTBI — BEPOATHOCTh TOrO, YTO CHCTEMA
(¢u3nyecKkoil 3alMThl CMOKET MPOTHUBOCTOSTH ACHCTBUSM HapyLMTENIeH B OTHOILIEHUU IPEIMETOB
(M3UYECKON 3alMTHI C YYETOM MPUHATOTO MEPEUHS YTPO3 U MOJAEIeH HapyIMTes.

CucreMa OXpaHHON CHTHAJM3AIUM — D3TO COBOKYITHOCTH COBMECTHO JEHCTBYIOIIMX
TEXHUYECKHX CPEJCTB JUI OOHapyKEHHsS MOSABICHUS NPU3HAKOB HAPYIMTEJS Ha OXPaHSIEMBIX
oOBekrax, coopa, 00paboTKu, epeaayu u npeacTaBiIeHUs HGopMalliy B 33JaHHOM BH/JIE.

TakuM oOpa3zom, cucTeMa OXpaHHOW CUTHAJIM3AIUU a’3pOIopTa, Kak (yHKIHOHAIbHAS YacThb
KTC®3, npeana3nayena ansi oOHapyXKeHHsI MONBITOK U / uiu ¢aktoB coepuenuss AHB. Ona
JojbkHa MHQOpMHpOBaTh O JaHHBIX coOblTUsiX mnepcoHan CADB, napyrue QyHKIMOHaNbHbBIE
noacucreMbl C®3 nans NpUHATUS WMH COOTBETCTBYIONIMX aJeKBATHBIX NEHCTBUN, a Takke
aBTOMATHYECKHU MOJIAaBaTh HEOOXOIMMbIE KOMAH/Ibl YIIPABICHUS HAa CIOJHUTEIbHBIE YCTPOWCTBA U
yIpaBJisieMble (U3nUYecKre Oapbephbl.

Cucrtema 0XpaHHOH U TPEBOXKHO-BBI3BIBHOM CUTHAIM3AI[MU BKIIOYAET B ceOs:

- cpenctBa oOHapyKeHUs (M3BEIATENN );

- cpenctBa cOopa u mepenaun uWHQopMmanuu (M3BEIICHHI), 00pabOTKH U OTOOpaKEHHS
unpopmaruu (1111K, koHTposibHBIE MaHETH, KOHLEHTPATOPbl, KOMIBIOTEPHI, PACHIMPUTEIH,
aJipecHbIe U pelieiiHbIe MOYIIH, CBETOBBIE U 3BYKOBBIE OTMIOBEIIATENH U T. I1.).

Kpome COC B cucreme 0€30MacHOCTH CO3/AETCS TPEBOXKHO-BBI3BIBHAS CHTHAJIM3ALIUS,
KOTOpas TMpeAHa3Haue€Ha JUIsl SKCTPEHHOTO BbI30Ba TIPYII OMNEPAaTUBHOIO pearupoBaHUs
nojapasfeneHuil oxpanbl, MH(opmupoBanus o ¢akrax coBepiieHuss AHB, Bbigaum curHama o
paboTe «10 NPUHYXKICHUIO», a TAKKe JJIs KOHTPOJIS KU3HEACSITEIbHOCTH YacOBOIO M KOHTPOJIS
MPOX0/ia MaTpyssl MO 3apaHee 3aaH HOMY MapuIpyTy.

Crpykrypao TBC Bo mHorom noBtopsier COC 3a TeM HUCKIIOYEHHEM, YTO NepuQepuiiHbIMU
yerpoiictBamu B cucteme TBC siBisitorest He CO, a crienuanus3u poBaHHbIE yCTpoicTBa. B kauecTse
anmapatypsl coopa U 00paboTku WHGOPMAIIUH, TTOCTYNAIIIEH OT Mepu(epUHBIX YCTPOMCTB, KaK
npaBuiIo, ucnonb3yrorcs te sxe CCOU, uro u B COC.

TBC B 001ieM citydae 00ecrieunBaeT:

- uHdpopmupoBanue nepconana CAb o cpabarsiBanuu ycrpoiicts TBC;

- OIpe/eTieHUuEe MecTa BbI30Ba;

- CKPBITHOCTb YCTAHOBKH M Y100CTBO IOJIb30BaHUS BBI3bIBHBIM YCTPOICTBOM;

- HEBO3MOXHOCTb OTKIIO4YeHUS ycTporicts TBC;

- BO3MOXHOCTh OTJIMYMTH CHUTHaJIbl cpabarbiBaHusi yctporictB TBC or curnamon
cpabareiBanus u3 senateneit COC;

- KOHTPOJb KU3HECHOCOOHOCTH OIEpaTopoB IYHKTOB  VYIPAaBJIEHHS, YAaCOBBIX U
KOHTPOJIEPOB, HAXOAAUMXCA Ha MOCTY (TEXHHMYECKMMU CPEICTBAMU WJIM OpraHU3allMOHHBIMU
MEPONPUATHSAMHU ).

OddexruBHocTs padotei COC B CyIIECTBEHHOW Mepe 3aBHUCUT OT €€ MPaBUIbHOU
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opranu3anuu. Pemenue 3amgay obecrieueHuss 6€30MacHOCTH OOBEKTOB B OCHOBHOM OIHMPAETCs Ha
LIMPOKOE NMPUMEHEHHNE TEXHUUECKUX CPEICTB OXPAaHHON CUTHAIM3ALMHY.

OxpaHa a’pONoOpTOB B HACTOSILEE BPEMsI OCYIIECTBIIIETCS C TIOMOIIBIO TEXHU YECKUX CPE/ICTB
Y YeNIOBEYECKUX PEeCypcoB, MpUueM mnepBbie Hanbonee Y3QpeKTUBHBI U HA/ICKHBI.

CoBpeMeHHBIE CHCTEMBI OXpaHbl MPEACTABISAIOT cO00M coBMeleHue (U3nYecKoro Oapbepa
CO CJIO)KHOW DJIEKTPOHHOM CHCTEMOW, oOmajmaromeld Majioil BEpPOSITHOCTBIO JIOKHBIX TPEBOT,
MHQOPMUPYIOIIEH IEHTPATM30BaHHBIA TIOCT OXpaHbl O MECT€ M Xapakrepe HapyleHUs
¢du3ugeckoro Gapbepa.

CucreMa OXpaHHOM CHUTHAJIM3AIMH JTOJIKHA 00€CIIeUnBaTh:

- OOHapyKeHHE HECAaHKIMOHHUPOBAHHOIO JOCTylla B OXpaHsAeMble 30HBI, 37aHUS,
COOPYXEHUS, TOMEICHUS.

OO0Hapy:keHHUe — IPOLIeCC BBISBICHUS (haKTa BTOPKEHUSI B OXPAHIEMYIO 30HY.

Oxpansiemasi 30Ha — 00JacTh MPOCTPAHCTBA, HAXOKJICHUE B KOTOPON HapyLMTEJs TOJIKHO
BBI3BIBATh CUTHAJ CpabaThIBaHUS Cpe/ICTBA OOHAPYKEHUS;

- BBIJAuy CUTHaJa O cpabaThIBAaHUM CPEICTB OOHAPYKEHHUs TEPCOHATY OXpaHbl U / WIH
CITyKOBbI 0€30MacCHOCTH U MPOTOKOJIUPOBAHUE ITOTO COOBITHS,

- BEJCHHE apxuBa BCEX COOBITHH, NPOMCXOAAIMX B CHUCTEME, C (QuKcanueld Bcex
HEOOXOIMMBIX CBEIECHUU A UX MOCIEAyIoe OJHO3HAYHOW HIeHTU(HUKALUU (TUII U HOMEp
YCTPOMCTBA, TUM U MPUYMHA COOBITUS, 1aTa U BPEMs €ro HaCTYIJICHHS U T. I.);

- HCKIIOYEHHE BO3MOXKHOCTH OECKOHTPOIBHOTO CHATUSA C OXpaHbl / MOCTAHOBKU IMOJ
OXpaHy.

[lpu  opraHuzamuum  OXpaHbl OOBEKTOB a’3polnopTa OXpaHHas CHUCTeMa  JIOJDKHA
MpeayCcMaTpuBaTh:

- Tpoleaypy MOCTAaHOBKH / CHATHUS C OXpaHbl TOMELICHU;

- KOJIMYECTBO IMOMEILICHUH, pa3/ielbHO CTaBAIMXCS / CHUMAEMBIX C OXpaHBI;

- KOJIMYECTBO ITOCTOB OXPAHBI;

- BO3MOXXHOCTb HapalliBaHUs CUCTEMBI B IIPOLIECCE €€ IKCITYaTHPOBAHUS;

- KOJIMYECTBO pyOekel OXpaHBbI;

-  HeoOXOAMMOCTh BEJICHHS IPOTOKOJIA COOBITHI B CHCTEME;

- BO3MOXXHOCTb  HMHTEIrpallid  CHUCTEMbl C  JIpYTUMH CHCTEMaMu  O€30I1aCHOCTH
(BuIeOHa0I0IeH I, KOHTPOJIS IOCTYIIA, TOKapHOW CUTHAIIM3AIINH ).

W3 ucropumn co3gaHus U pa3BUTUS TEXHUUYECKMX YCTPOMCTB JUIsl OXpaHbl (B COBPEMEHHOMU
TEPMUHOJIOTUM — TEXHUYECKUX CPEACTB OXpaHbl) H3BECTHO, YTO OHHU OCHOBBIBAIUCH Ha
MPUMEHEHUH 3aKOHOB MexaHuku. Hanbosiee 4acTo MCHONB30BANIKUCH PA3HOTO BUJIA U CIOKHOCTH
KalKaHbl, JIOBYLIKM, CaMOCTpPENIbl W T. M., NpeAHA3HAYEHHbIC JUIS 3axBaTa WM YHUUYTOXKECHUS
3JIOYMBINIUIEHHWKA. YacTo CpeiacTBa  CUTHANW3AUMU  TPEACTABISUIM  COOOW  yCTPOMCTBA,
MPOU3BOASIIME 3BYKU (HAallpuMep, TOHT) P cpabaThIBaHUM MEXaHHW3Ma OOHApYKEeHHS (Harmpumep,
phIyar, CBS3aHHBIA C YTOIUJIIEMOM CTYNEHBIO JIECTHUIIBI). M3-3a CI0XKHOCTH Ieperau TPEBOKHBIX
CUTHAJIOB OT YCTPOMCTB [0 CTOPOXEH CUTHAIU3aTOpbhl YCTAaHABIMBAJIUCh B OCHOBHOM BOJIW3H
caMHX YcTpoHcTB. Ho B HEKOTOpBIX Cilydasx pa3padaThIBAIUCh CUCTEMbl M C CHUTHAIM3aTOpaMH,
yVIAAJCHHBIMH OT CaMOTO YCTpOWCTBAa (€CTh MPHMEPHI, KOTJa YCTPOMCTBO OOHApYKEHUs I10
HATSHYTOMY B IIOJIOM CTEHE MPOBOJY WJIM MMPOYHON HUTHU MEpPEAaBaIo MEXaHUYECKUM UMIYIbC HA
WCIIOTHUTENIBHBIA MEXaHU3M (TOHT) B KOMHATE OXPaHBI).

OTKpbITHE AJIEKTPUYECTBA U IOSBJIEHUE AJIEKTPOHHBIX NPUOOPOB /a0 MOIIHBIN TOJYOK B
Pa3BUTHUH TEXHUYECKUX CPEJICTB OXPaHBbI.

IIpumepoM mpoCTEHINEeN 3JIEKTPOHHOM CHUCTEMbI OXPAaHbl MOYKET CIIY’KUTh CHUTHAIU3aLlM,
IPUMEHSBIIASACS B HEJAJIEKOM MPOIUIOM JUIs 3alMThl MarasuHoB. [Mpoko mnpuMEHSIOTCS
YCTpOICTBAa OOHAPYKEHUS YTPO3, IPOHUKHOBEHUS HAPYIIMTENs, HallpUMEp, MarHU TOYIIPABJISIEMBIi
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KOHTAaKT ('€pKOH) Ha JBepsX (paHblile UCIOIb30BAINCH KOHTAKTOPhI U KHOIKH), TaTYUKU pa3OuTUs
CTEeKIa Ha OKHAaX, JETEKTOPbl BO3rOPaHMS U YCTPOICTBA CUTHANIM3ALMH (CHPEHA, 3BOHOK TPOMKOTO
0o0s, JaMIia, KOTOpasl JOJDKHAa MHUTraTh Npu TpeBore). Takue CUCTEMBbl paccuMTaHbl Ha OOS3Hb
IPECTYTHUKOB OBITh MOWMAaHHBIMM, NPUBJIEYEHHE BHUMAHHS CIYKObl OXpaHbl (€CIM TaKoBas
MMEeTCsl) M CO3HATENbHOCTh TPaXKJaH, KOTOpBIE, YCIBIIAB 3BYKH CHPEHBI WM 3BOHKA, TOJKHBI
BBI3BATh NMONMUINI0. OTHAKO SICHO, YTO ISl MOBBIIEHUS dY(OPEKTHBHOCTH 3aITHl 00BEKTa OXPaHbBI
HEOOXOAMMO HalM4Me CpPEeACTB Iepefayd CUTHAJIOB OXpPaHHOW CHTHAIM3ALUU JO CIyXO
OezomacHocTH (MOJMIIUM, Kapayia U T. I.), OO CBUJIETENEeH MOXKET M He ObIThb, UM OHH MOTYT
IPOSBUTH PAaBHOAYIIME WIH OOS3HB.

Hpyroit mpumep. OxpaHseTcs: KpyliHOE 3aHue U npuiieraroinas Tepputopus. Cpadotano CO,
OTBEYAIOIlee 3a OINpeACICHHbIN KaOMHET (Y4aCTOK TEppPUTOPUH), U 3BEHUT 3BOHOK. OXpaHHUKaM
CHavaja HEOOXOAMMO CpearupoBaTh Ha OSTOT CUTHAT (3BYK CHTHQJIM3AIUM JOJKEH OBITh
JIOCTaTOYHO TPOMKUM, YTOOBI €ro MOYKHO OBLIO YCIBIIIATH B KapaylbHOM IOMEILEHUN), a 3aTeM,
OpUEHTHUPYACh MO 3BYKY, HAlTH oOXpaHsAeMOe IOMeIleHHEe (YJ4aCTOK TEpPpUTOPHUH), KOTOPOE
noJBeprIoch HamaJeHuio. [IpakThka moka3plBaeT, YTO NPHU OXpaHe OONBIMX 3JaHUIl M IUIOTHO
3aCTPOEHHBIX TEPPUTOPUN OXpaHe OyIeT TPYAHO OBICTPO HAMTH MeCTO (Y4acTOK), IJie MPOU30III0
HapyllleHHe, BbI3BaBIIIEEe CUTHAI TPEBOTH.

[TosTOMY O4€BHAHO, YTO M B ITOM ClIydae HEOOXOAUMO OCYILECTBIIATh Iepejauy TPEBOXKHBIX
CHUTHAJIOB B TIOMEUICHHS, TIJ€ HAXOAUTCA CiIyx0a OXpaHbl, NPUYEM CHUTHAIU3ATOP IOJKEH
MO3BOJISTH JJOCTATOYHO TOYHO YKa3bIBaThb MECTO MPOHUKHOBEHUS HAPYLLUTEISL.

Takum o00pa3oM, cCyllecTBYeT OOBEKTHBHAs HEOOXOIAMMOCTh B HAIUYUU CHUCTEMBI,
MO3BOJISIIOIIEH OCYIIECTBIIATH ONMEPATUBHO MPOLECCH cOopa, mepeaadn, oopaboTku, 0TOOpakeHus
U JOKyMEHTUpOBaHUs MHGpopManuu. JTa cucreMa JObKHA oOecreunBaTh Nepeiayy CUTHAJIOB OT
cpeAcTB OOHApyXKeHMsl A0 IyHKTa LEeHTpalu30oBaHHOro HabmoaeHus (onepatopy CCON),
pacrio3HaBaHWE CHTHAJIOB TPEBOTH M BBIBOJ TPEBOXKHOH MHQopManuu B Gopme, TOCTYITHOU JUIs
BOCTIPUSTHS YEIIOBEKOM.

Cnmcox coxpaieHUM

Ab aBUalMOHHAas 0€30M1acCHOCTh

ABP aBTOMATHUYECKOE BKIIFOUEHUE pe3epBa

APC aKyCTUUYECKHI M3BeIaTe b pa3ouTHsl CTEKIa
AHB aKT HE3aKOHHOIO BMELIATENILCTBA

APM aBTOMAaTHU3UPOBAHHOE paboyee MECTO

ACKY ]I aBTOMATU3UPOBAHHAS CUCTEMA KOHTPOJISA U YIIPABJICHUS TOCTYIIOM
ACO aBTOMAaTU3MPOBAHHBIE CUCTEMbI OXPaHbI

ATC aBTOMaTH4ecKas Tene(oHHas CTaHLIM

BKY BUJICOKOHTPOJIBHOE YCTPOMCTBO

BOJIC BOJIOKOHHO-ONTUYECKAs! JINHUS CBS3U

I'c™mM roproYe-CcMa30uHble MaTepUabl

HK3 H30JIATOP KOPOTKOTO 3aMbIKaHUS

no U3BEIIATENb OXPAaHHBIN

NOII M3BELIATEb OXPAHHO-ITOKAPHBIN

HCH WHTETPUPOBAHHAS CCTEMa 0€30ITaCHOCTH

ur W3BEIATENb TPEBOKHBIN

UTC WHKEHEPHO-TEXHUYECKUE CPEACTBA

HUTCO WHXXCHEPHO-TEXHUYECKUE CPEACTBA OOHAPYKEHUS
KII KOHTpOJIbHAS TTaHENb

KIIII KOHTPOJIbHO-IIPOITYCKHOU ITYHKT
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KTC®3 KOMILJIEKC TEXHUUYECKUX CPEACTB (PM3NUECKON 3alThI
JIBC JIOKaJIbHAs BBIYMCIIUTEIIbHAS CETh
o3y ONepaTUBHBIE 3aAIIOMUHAIOIME YCTPOMCTBA
00 OXpaHsIeMbI 0OBEKT
ooy 00BEKTOBOE OKOHEYHOE YCTPOHCTBO
OIIC OXpaHHO-TIOXKapHasi CATHAIU3aI[ 1 sl
oC OXpaHHasi CUTHAJIU3ALUs
0COC 00BEKTOBAs CHCTEMa OXPAaHHOW CUTHAJIU3AIUN
OTU u/ 00BeKTHI TpaHcnopTHOM uHdpacTpykrypsl 1/ wnu TC wnm TpaHCIOPTHBIE
CpeacTBa
I1b nepudepuitHpie OI0KH
3y IIOCTOSIHHBIE 3aIIOMUHAIOIME YCTPONCTBA
I npeoOpaszoBarenb HHTepgerica
11(0) MPOTPaMMHOE 00ecCTICUCHHUE
oy IIYJIBTOBOE OKOHEYHOE YCTPOUCTBO
[IIK puOOp NPUEMHO-KOHTPOJIbHbIT
[IIKO npuOOp NPHUEMHO-KOHTPOJIbHBIN OXpaHHBIN
[1P3 npeaMeTsl GU3HMUecKoi 3aThI
TII1H NyJABT MEHTPAITU30BAHHOTO HAOIIOICHUS
310(0) INYHKT LIEHTPaJIN30BaHHON OXpaHbl
PCIIM palvOKaHaIbHBIE CUCTEMBI IEPEIAYl U3BEIICHU I
CAb ciyx0a aBHaIMOHHOMN 0€301acHOCTH
Cb cucreMa 0e3011acHOCTH
CKY I CHUCTEMa KOHTPOJIS U YIPABJIECHUS TOCTYIIOM
CO CPEelCTBO OOHAPYKECHHUS
COIl CHCTEMA OXpaHbI IEPUMETPA
COC CHCTEMa OXPAHHOW CUTHAIU3AIUN
COT CHUCTE€Ma OXPaHHOTO TEIEBUICHUS
CIIn cUCTEMa Ilepeiady U3BEILECHUM
CIIC cucTeMa MOXapHOW CUTHATH AT
ccon cucreMa coopa u 00paboTku MHGOpMaIun
CTO CHCTEMa TPEBOXKHOTO OIMOBEIICHUS
Co3 cucreMa (U3UYECKOM 3aIThI
TBC TPEBOKHO-BBI3bIBHAS CUTHATM3AIUS
TIIDJI TeneoHHAasT JINHUS
TC OAB TEXHUYECKHUE CPEICTBA OOECIICUEHH s aBUAIIMOHHOM 0€3011aCHOCTH
TCO TEXHUYECKUE CPEJCTBA OXPAHBI
TCOC TEXHUYECKUE CPEJCTBA OXPAaHHOM CUTHANIU3aUuU
TC®3 TEXHUYECKOE CPEACTBO (PM3UUCCKON 3aIUThI
YO YCTPOMCTBO OKOHEYHOE
LAIT LEHTPAJIbHBIN IACIIETYEPCKUNA ITYHKT
HIC nuieid cUTHaIU3aIuu
JIMTEPATYPbI
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OO0nme TeXHUYECKUEe TPeOOBAHMSI.
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YK 629.7.08

YAXMEIUJIV M., KAJIEKEEBA M.E., >’ KAPJJEMKbI3bI C.
1Hauu0HaﬂbHaﬂ asuayuonnasn akademus, baky, Azepbaiioxncan
2 Akademusi 2pajicOaHcKoll asuayull

IHOBBIINEHUE CEPBUCA OBCIYXUBAHUA ITACCAYXKHUPOB B ASPOIIOPTAX

IIpuopumemnou  yenvio OesMENbHOCMU — AIPONOPMA  ABNAEMCA  NOGLIUEHUE  YDOBHS
00CIYHCUBAHUSL  ABUANACCANCUPOS U UX  CcKopocmb. [Ipu  6biCOKOM  YpoGHe  CepBUCHOO0
obcnyxHcusanus nompedbumeneti KioyesbiMu QaKmopamy cyumaromcs y0oeiemeopeHHOCMb UX
0HCUOAHULL U  POPMUPOBAHUE NOJIOHCUMETLHLIX CMOPOH KOHKYPEHMOCHOCOOHOCMU, KOMOopble
0arm y8epeHHoOCmb 8 00JI208PEMEHHOM U YCheuHoM yHkyuonuposanuu. Ilpednosicenue nepetimu
Ha 00WeMUpoB8oll CManoapm npoeo3d PYYHOU KiAOU AGNAEm sl OCHOBHbIM (PaKmopom nosblueHUs
Kawecmea pabomul a2eHmos CIyHcObl OPeaHU3aYUU Nepeso3oK.

Knwuesvie cnosa: opeanuzayusi nepeso3ox, asUAnACCadicupvl, pPyuyHdAsi Klalb, YPOBEHb
00CYHCUBAHUSL.

oyedicaill Kbl3MemiHiy 6acmvl MakKcamsl aye HCOLAYUILLIAPbIHA Kbl3Mem Kepcemy OeH2elii
JHCOHE OHBIH HCHLIOAMObIZbIH APMMbIPY 6016IN Mabbliadbl. TymulHywbLIapea Hco2apsl Oeneeloesi
CepeUCmIK Kbizmem Kopcemy Ke3iHOe Hezizel hakmopaap Y3aK Mep3imMoi Jcone maodviCnibl HCYMbIC
icmeyee  ceHIMOINIK Oepemin, ONAPObLIY — yMIMmepiH KAHARAMMAHObIPY JHCoHe  Oacekeze
Kabinemminikmiy O acnekminepin Kaiblnmacmolpy Ooavin cananaovl. Komicykmi anvin scypyoiy
HCANNBIINEMOIK CMAHOAPMEKA KOWLY YCBIHbICHL MACLIMALOAYObl YUbIMOACMbIPY dA2eHMMEPIHIY
HCYMBLC CANACHIH APMMbIPYbIHbIY He2i3el hakmopsl 00abin madwbLiadsl.

Tyiiin ce30ep: macvlmanobl YUublMOACMblpy,  2ye  JHCONAYUILLIAPLL, KOJIHCY2l, Kbl3Mem
Kepcemy Oeweetli.
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The priority objective of the airport is to increase the level of service of air passengers and
their speed. With a high level of customer service, the key factors are satisfaction of their
expectations and the formation of positive aspects of competitiveness, which give confidence in the
long-term and successful operation. The proposal to switch to the global standard for hand
baggage is a major factor in improving the quality of work of transport service agents.

Key words: organization of transportations, air passengers, hand luggage, level of service.

BBEJAEHUE

CepBucHOE 00CITY)KHBAHHE MMACCAKUPOB B adPOIOPTY SABJISAETCS BAKHBIM 3TAIlOM B IIpOLIECCe
nepeBo3ki. OT KayecTBa CEPBUCHOTO OOCTY)KMBAHUsSI 3aBUCHT YAOOCTBO M KOM(MOPT maccaxupa,
ero OezonacHocTh. [laccaxupsl ABIAIOTCS INIABHBIM IMPEIMETOM TPYAaA, IOITOMY AJIsl 0OecreueHus
KOHKYPEHTOCITOCOOHOCTH aBUAMPEIIPHUATHS KKIBIA IEPEBO3YUK IMOCTOSHHO padoTaeT Haj
MPEIOCTABICHUEM JIOTIOTHUTEIBHBIX, COBPEMEHHBIX M BBITOJIHBIX YCIIYT.

KauecTBO 00CTy)KMBaHUS MACCaKUPOB BO3IYIIHBIX CYJ0B U B I1€JIOM aBHANIEPEBO30K 3aBUCHUT
OT  TEXHMYECKOr0 M  TEXHOJIOTMYeCKoro  obecreueHus.  TexHudyeckoe  oOecreueHue
npeaycMaTpuBaeT TpeOyeMoe OCHAICHUE adpOolopTOB W aBUAKOMITAHWH HWHQOPMAIIMOHHBIMHU
aBTOMAaTU3MPOBAHHBIMU CHCTEMaMU, PAa3MUYHBIMH CPEACTBAMHM MEXaHH3aIlMU M 000pyJOBaHUEM.
Texnonornueckoe obecreueHrue MpeaycMaTpUBaeT COOTBETCTBYIOLIYIO IaHHON HHQpPacTpyKType
a’porioptTa W  OMNpPEACICHHBIM TpPeOOBAaHUSM ABHAKOMIIAHWHA TEXHOJOTHIO OOCTY)KHBaHUS
aBHanepeBo3ok. [1]

B Hactosmee BpeMs JICATENBHOCTh MPEANPUSITHS  a’poropra HE BO3MOXKHA 0e3
UCIIOJIb30BAHUSl TEPeIOBbIX HMHQPOPMAIIMOHHBIX TEXHOJOTHI, BKIIOYAIONMX B €0 CHCTEMbI
OpOHMPOBAHUS, PETUCTPAIIUU B adpPOIMOPTY, BeOCANThI, MOOUIILHBIE TEXHOJOTUH, Y4€T BBIPYUKH,
yIpaBJIEHUS JOXOJaMH, MPOLECCHl TEXHHYECKOTO CepBHca, 00XBATHIBAIOIIME BCE HANIPABICHHOCTH
MPOU3BOJACTBCHHOM W KOMMEPUYECKOW JEATeIBLHOCTH aBHAmpeanpusaTus. WHGopManmoHHBIC
TEXHOJIOTUM CYUTAIOTCS TJIABHBIM WHCTPYMEHTOM, C TMOJIEPKKOI0 KOTOPOTO a’pOINoOpThl H
aBUAKOMITAaHUSI peaIn3yeT MpeiaraeMbie yeiuyru. [2]

OCHOBHAS YACTDH

['maBHBIMU (haKTOpaMU OOCTY>KUBAHUS aBUAMIACCAKUPOB B a3POIOPTAX SIBJISIOTCS:

e CKOPOCTb O(MOPMIIEHHSI MACCAKUPOB IYHKTOM IpONycKa (IacOpPTHBIH KOHTPOJb Ha
npuiere);

e BpEMsI PETUCTPALIMH T1aCCAKUPa;

e BpEMs 03KMJIaHUSI B OYEPEAH Ha PETUCTPALIMIO;

e BpEeMs OXKM/IaHUS IIEPBOTr0 MecTa Oaraxa.

ACHEeKTbl ~ COBEpILIEHCTBOBAHMS CEPBUCHBIX YCIyr Ha MPEANPUSTUSIX  a’poIopra.
[TpropuTeTHON LENABIO AEATETBHOCTH a3pONOPTa SBJIAETCS MOBBIIIEHUE YPOBHS OOCITYXMBaHUs
aBUANIACCAXHUPOB U UX CKOPOCTh. [IpH BHICOKOM YpOBHE CEpPBUCHOIO OOCITY)KMBAaHUs MOTPEOUTENeH
KIIOYEBBIMU  (PAKTOpaMU CUMTAIOTCS YAOBIETBOPEHHOCTh HUX OXUJIAHUW U (OpMUpOBaHUE
MOJIOKUTENIBHBIX ~ CTOPOH  KOHKYPEHTOCHOCOOHOCTH,  KOTOpbI€  JAIOT  YBEPEHHOCTb B
JOJTOBPEMEHHOM U YCHEIIHOM (yHKIMOHMpPOBaHUHU. K KadecTBY IMpenocTaBICHHS CEPBUCHBIX
YCIYT B a’poHopTy CIEOyeT MPEedbsABIATh Bbicouaiinme TpeboBaHua. OIHUM U3 BaXKHBIX
KPUTEPUEB OLEHKH YCIYT B a3pONOpTe OTHOCUTCS OOCIyXMBaHUE MACCaXHUPOB A0 M IOCIE
MoJieToB. [3]

Hanpsmyio 3T0 3aBUCUT NpUHSATHS — MOJNydeHUs Oaraka BBUICTAIOUMX MPUIETEBIIMX
HaccaXXupoB. MexyHapoiHas accouuanus Bo3ayumHoro TpaHcnopTta |IATA — Ha cBoeM rojoBom
coOpaHuu IpeIokKuIa epeiTH Ha OO0IEMHUPOBOI CTaHIapT IPOBO3a PYYHON KIIaIu.
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Okcneptol |ATA, coBmecTHO ¢ KoHIlepHamu Boeing u Airbus, paspabortanu onTHManbHbIMA
cragaapt — 55x35x20 (21,5x13,5x7,5 nmroiima) ¢ ydeTOM KOJIEC, KOTOPBIN IO3BOJSET Pa3MECTUTH
CYMKy WJIM Y€MOJIaH Ha TOJIKaX HaJl MacCaXUpCKUMH Kpeciiamu, Bo Bcex BC BMecTuMocThio oT 120
kpecen — oT Boeing-737 u A320 no A380. Ecnu Oymer cymiecTBOBaTh €AWHBIA pa3Mep CyMKH,
KOTOPYIO TACCAXHP MOKET KYIUTb U OBITh YBEpEHHBIM, YTO €€ MOXKHO B3STh C CO00Il B CaJIOH, TO
COTpY/IHHMKAM aBUAKOMIIAHUU HE MPUJIETCS MPOBEPATh JaHHBIN YeMOJIaH, BOMJET JIU Ha MOJIKY WU

Hert. [4]

L LT

AATaTas,

Pucynox 1 — baraxxasie uemonansl «|ATA Cabin OK»

DT pEeKOMEHJAIIMU HE 3alpelialoT aBUAKOMIIAHUSM JOMYCKaTh PYYHYIO KIajb OOJBIIETO
pasMepa Ipy HAIWYHH JKEIaHUS U BO3MOXHOCTH. baraxk, oTBeJaronpii HOpMaTHBaM acCOIHAIIUH,
Oyner mapkupoBarbesi npousBogutensiMu «IATA Cabin OK», 4YTo, Kak CYMTAIOT 3KCIEPTHI,
CYIICCTBEHHO YCKOPUT IIPOIECC MOCAIKH. TeM caMbiM HaM MOXXHO OOONTH B3BEIIMBAHHUE U 3TO
MTO3BOJIUT COKPATHTh BPEMsI PETUCTPAIIMH HA PEHCHI.

[To utoram exeromHoro codpanusi IATA, HECKOJIBKO aBHAKOMITAHWH COTJIACHJIUCH BBECTH
HOBBIC cTaHAapThl, npemnoxenubie IATA. B ux uncio Bxoaar Lufthansa, Emirates, Qatar Airways,
Cathay Pacific, China Eastern u China Southern.

3AKJIIOYEHHUE

[lepexon Ha HOBBIE CYMKM M 4YeMOJaHbl NOTpPeOyeT HEKOTOPOI0 BPEMEHH, IOCKOJBKY
MPOM3BOJUTEISAM MPUIETCS CKOPPEKTUPOBATh Jiekana U (opmel. Komnanus Crown yxe oObsiBHIIA
00 ygactuu B 3T0H nporpamme, IATA tawxke Benetr neperopopsl ¢ Tumi, Samsonite 1 HEKOTOPbIMU
apyrumu npousBoautensamu. Ilo cioBam T. Bunamionnepa, MOXXHO 0KHMJ1aTh, YTO MOJA00OHBIE CYMKH
¥ 4eMOJIaHbl OYIYT MOBCEMECTHO JOCTYIHBI YK€ K KOHITY TEKYIIEro Toja.

B HacTodmee Bpemsi Ha MEXIYHApOIHBIX peiicax MHOTHE aBHAaKOMIIAHUM JOIMYCKalOT B
KaOuHy Oaraxx OOJIbIErO pa3Mepa, TOrAa Kak Ha BHYTPEHHUX pelicax HOPMBbI MOTYT OBITh CTPOXKE.
BoNmbIIMHCTBO ~ POCCHIMCKMX — aBHAINEpeBO3YMKOB, BKIo4as "Aspoduor” (MOEX: AFLT),
OTpaHUYHMBACT pa3Mepbl MecTa pydHoM Kimamud 115 cm mo cymme msmepenuit (55x35x20). IATA
npeacrapiasier 260 aBUAKOMIIAaHUK 110 BCEMY MHpPY, Ha JOJK0 KOTOpbIX mpuxoautcs 83%
I7100QJIBHBIX aBHATIEPEBO30K.

JIUTEPATY Pbl
1. IIpodeccronanbHbIi aBUALMOHHBIH XypHal «l pakaaHckas ABuarusy, Ne6 (843) 2016
2. https//www.aviaport.ru/news/2016/09/05/395049. html
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ACHJIBEEKOBA UK., KOHAKBAHU 3.E., FOPAHBEAU E.
Akademus epaxcoanckol asuayuu

HNCUXOJOI'NMYECKHE OCOBEHHOCTHU BbIAABJIEHUE INIOTEHHHUAJIBHO
OITACHBIX JIMII C IOMOIIBIO CUCTEMbI VIBRAIMAGE

Cucmema Vibralmage npeounasnauena ONs1 BbIABICHUS ACPECCUBHLIX U NOMEHUUAILHO
ONACHBIX JII00ell ¢  NOMOUbI0 OECKOHMAKMHO20 OUCAHYUOHHO20 CKAHUPOBAHUS C UYEbiO
obecneuenus 6€30NACHOCMU 8 A3PONOPMAX U OPYEUX OXPAHSEMBIX 00bEKMAax.

Knroueevie cnosa: npogaiinune, naccaxcup, 6€30nacHocms nojema

The Vibralmage system is designed to detect aggressive and potentially dangerous people
using non-contact remote scanning in order to ensure security at airports and other protected
objects.

Keywords: profiling, passenger, flight safety

Vibralmage orcyiieci ayesicatinapoa scone 6acka Kopeanamvin odvekminepoe Kayincizoikmi
KaMmamacwl3 emy YuiiH OauianblCcbl3 KaubIKMbIKMAH Kapan ubl2yosbl KOJIOAHAMbIH a2peccugmi
JHCIHE bIKMUMAT KaYinmi aoamoapobl aHbIKMAayea apHaleaH.

Tyitin co30ep: npogunvoey, sxronayuivliap, yuty Kayincisoiei

Bonbuioit  momynsApHOCTBIO Yy IPECTYIIHUKOB — CTaJl0  MOJB30BAThCA  COBEPIICHHE
TEPPOPUCTUUYECKUX AaKTOB C HCIIOJIB30BAaHMEM TPAHCIOPTa, B TOM YHCIE C HMCIOJB30BAHUEM
BO3/IYIIHBIX CYIOB. B CBs3U ¢ 3TUM Tpedyercs pa3paboTKa CIICIUATBHBIX MEP 3alMThI, CTIOCOOHBIX
3HAYUTENBHO CHHU3UTh PUCK IPOHUKHOBEHUS Ha OOPT camolieTa JHI[, MPEICTABISIONMX Yrpo3y
o0mecTBeHHOI Oe3omacHOCTH. B CBs3M ¢ 3TUM B mocjenHee BpeMs MIMPOKOE PaclpocTpaHeHHUe
MOJTYYHJI, TAaK Ha3bIBAEMBIN, TPOdaiii-MeTo 1 uiu nmpohaiIvHT.

OcHOBHOM 11e11bI0 ITpodaiiinHTa SBJISETCS BBISIBICHUE TOTEHIIMAIBHO OMACHBIX ACCaKUPOB,
€ro OCHOBOW — BU3yalbHasl AMArHOCTHUKA MCHUXO3MOIMOHATBHOTO COCTOSHUS 4denoBeka. Ciyxba
aBuanmonHo Oe3omacHocTH (CAB) obecneunBaer 100% mocMOTp mMaccaXMpoB W Oaraxka ¢
MOMOIIBIO PA3NUYHBIX TEXHUYECKUX CPEJICTB, HCIOIB30BAaHNE KOTOPBIX ompeneneHo 3akoHoMm PK.
OnHaKo CYIIECTBYIOIIEE 3aKOHOMATENILCTBO, B TOM 4YHCIe U 3aKOH «O TEpCOHATBHBIX JaHHBIXY,
CO3/1aeT HEOJTHO3HAYHOE MOHUMAHWE BO3MOXXHOCTH NMPUMEHEHHS OMOMETPUUYCCKUX METOJIOB IS
MacCOBOTO KOHTPOJISL.

PaccmarpuBas n300pakeHUE WA YENIOBEKAa KaK TEPCOHAIBHBIE WM OMOMETPUYECKHE
JAaHHBIE, MBI TIOTIA/IaeM I10]] BCE OTPAHMYCHHS, CBSI3AHHBIC C 3TUM MOHSATHEM, 3 UMECHHO: CBEJICHUS,
KOTOPBIE XapaKTepU3YyiOT (M3HOIOTHYECKUE OCOOCHHOCTH YeJIOBEKa M Ha OCHOBE KOTOPBIX MOKHO
VCTAaHOBUTH €r0 JIMYHOCTHh (OMOMETpPHYECKUE IMEePCOHAIBHBIC JaHHBIC), MOTYT 00pabaThIBATHCS
TOJIBKO IIPY HAJIMYKHU COIVIacUsl B MUCbMEHHOU GopMe cyObeKTa MepCOHaIbHBIX JaHHBIX.

CeromHsi 95Ta, Ka3aBIm@sICA €IE HENABHO HEBBIMOTHMMOM, 3aJaya YCIENHO peIleHa,
Omaromaps ~ HOBEWIIMM  pa3paboTkaM  KammaHuw  '"Dicuc" —  CHCTEeME  KOHTPOJIA
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IICHXOOMOIIMOHAIBHOIO COCTOSIHUS 4ejoBeka Vibralmage. Ona mpegHasHadeHa ISl BBISBICHUS
arpeCCUBHBIX M IIOTCHI[MAIBHO OITACHBIX JIIOJEH C IOMOIIBI0 OCCKOHTAKTHOIO IMCTAaHIIMOHHOIO
CKQaHUPOBAHUS C IIeNbI0 OOecrevYeHnsT OC30MacHOCTH B adpONOPTaxX W JAPYIUX OXPAHSICMBIX
00BEKTAX.

Cucrema Vibralmage, B OCHOBE KOTOPOHM JICKHUT aHaIu3 BUOPOU300paKCHUS YCIOBEKA,
VIIaBJIMBAET MEIbYANIe JBUKEHUS )KUBOTO 00BEKTA M IIEPEBOIUT MX B MATEMATHYECKHE JaHHBIE,
ya0OHBIE AJIT BOCIIPUATHS U AalbHeHIer oopadoTku. [Tpuuém ajis monydeHuss BHOPOU300paXKeH U
He TpeOyeTcs CIenuaIbHOE JOPOroCTosIee 00OpYIOBaHHUE — JOCTATOYHO OOBIYHOW BEO-KaMephl
WM OBITOBOM BHJCOKAMEPHI, MOJIKIIOYEHHON K KOMIIBIOTEPY M CIEIHAIBHOTO ITPOrPaAaMMHOIO
obecreyeHusl.

Cucrema KOHTPOJIS IICMXOOMOI[MOHAJILHOIO COCTOSHHS 4YEJIOBEKAa IIpeaHa3HaueHa Ui
pErucTpalii, aHajiuM3a M HCCICAOBAaHHS IICMXOIMOLMOHAIBHOIO COCTOSHHS 4YeJIOBEKa H
OIIpeJICIICHUS YPOBHS €ro MOTEHIIMAIBHOM oImacHOCTH. BuOpounszoOpaxkeHne — 3TO M300paKeHHe,
OTpa)karolllee IapamMeTphl JBMIKEHUS M BHOparuu o0O0bekra. TeXHOJIorus BHOPOM300paKeHHUS
OTHOCHTCS K 00JTaCTH OMOMETPUH U MOKET OBITh MCIIOJIb30BaHa ISl IpeoOpa3oBaHms, IOTYICHUS,
00pabOTKM W aHanM3a DJJIEKTPOHHBIX HM300PaKEHUM JKUBBIX OHMOJIOTHYSCKUX OOBEKTOB,
OTHOCHUTEIBHO HEMOJBH)KHBIX B IPOCTPAHCTBE, HANPUMEpP, CTOSIMX FIIH CHISIMX Ha OJHOM
MecTe.

Cucrema mTO3BOJISIET BH3YaJbHO OLICHHUBATh MHTEIPAIBHOE ICUXO(MU3HOIOTHYECKOE
COCTOSIHHE 4YEeJIOBEKa C IIOMOIIBI0 BHEIIHET0 BHOpPOM300paKEHHs WM BHOpPOAyphl, KOTOpas
MPOrPaMMHO CTPOUTCS HAa OCHOBAaHWUHU IMOJIYYCHHBIX AMIUTUTYIHBIX M YaCTOTHBIX I[apaMeTpOB
BUOPOU300paKEHHUSL.

BBon m300pakeHUsT OOBEKTA OCYIICCTBIISICTCS C JIFOOOTO HCTOYHHKA BHCO, HAIPUMED,
nudpoBOl TEJIEBU3HMOHHOW KaMepbl, a MPOrpaMMHOE obecrieueHue o0padaThiBaeT MOTYyYCHHYIO
HHQOPMAITUIO U IPEAOCTABISAECT HHTEPAEHC ISl COXpaHEHHS MOYYSHHBIX PE3YIBTATOB.

Cucrema BuOpon3oOpakeHusT MPOU3BOIUT aBTOMATHYECKHH MOHUTOPHUHT YPOBHS IMOIIHH,
TaKUX KaK CTPECC, arpeccus M TPEBOXKHOCTh, a TAKKE OCYILIECTBIISET NETEKIUIO JDKU B PEXHUME
peansHoro BpemeHH. Cucrema BuOpoM300pakeHHsS TaKKe I[O3BOJISIET PETUCTPUPOBATH U
aHaJIM3UPOBATh MTapaMeTPbl BHOPOU300paKEHHU S, 3alicaHHbIe paHee Buaeo (aitnsl B hopmare AVI
U OCYIIECTBJSATh aHauU3 MCUXO(HU3UOIOTUYECKOTO COCTOSHUS W JICTEKIUI0 JDKU B
BHIeOMATEepUANIaX, OJYYCHHBIX C TI000TO HCTOYHHUKA.

= [IepcoHanbHBIN KOMIBIOTED (HOYTOYK, MPOMBINITICHHBINH KOMIIBIOTED)

* [ludpoBas unu ananoroBas BujeoKaMepa

» [InaTta wnm ycTpoiicTBO BUAE03axBaTa (Uil aHAJIOTOBOM BUIEOKaMEPHI)

= [IporpammHOe oOecrieueHne U 3alMTHBIN K0T
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YPOBHU UyBCTBUTENBHOCTH YCTPOHCTBA HACTPAUBAIOTCSA B 3aBUCHUMOCTHU OT IOTPEOHOCTEN U
HEOOXOAMMOCTH 00ecneuyrnBaTh ABTOMATHYECKYIO0 PETHUCTPAIMIO IMPEBBILICHUS (PUKCHPOBAHHOTO
YPOBHS OIIACHOCTH YEJIOBEKA.
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Pucynok 2 — Onpenenenre ypoBeHEH ICUX0-IMOLMOHAIBHOIO COCTOSIHUS B a3PONOPTY

Ha pucynke 3 BbIIE KPUTHYCCKOI'O YPOBCHBb IICHMXOOMOIMOHAJIBHOI'O COCTOSAHHA 72,5%1/1

KPaCHBIN [IBET BUOPOM300paKeHHS MOTEHIIHAILHO OMACHOTO MAaCcCaXHPA.

PI/ICYHOK 3 - KpI/ITI/I‘lCCKI/If/'I YPOBCHB IICUXO-5MOLIUOHAIIBHOI'O COCTOSAHU A

MHorokanaJLHasi CHCTEMA:

pa3paboTaHa AJisi KPYMHBIX OOBEKTOB;

COCTOMT W3 TEpMHUHANIA, Ha KOTOpoM paboTaer omeparop u cetu g0 100 xamep ¢
MIPOMBIIITICHHBIMH KOMITBIOTEPAMHU;

B CJIydae, €CJIM ICUX0-3MOIUHAIBHOE COCTOSHUE MPOXOJSIIET0 YeJOBEKa MPEBBIIAET
YCTaHOBJICHHBIN TIOPOT, HA DJKpaH TEPMHUHAJIa aBTOMATHYECKA BBIBOJIUTCS CHUTHAT C
(dororpadueli manHOro yeaoBeka Ha 30 CeKyH.;

orepatop HHGOPMHUPYET  COTPYIHUKA  OE30MACHOCTH,  HAXOMAIICTOCS B MeECTe
MPOXOKJICHHUSI OJIO3PUTEIHHOTO YEJIOBEKA TSI €r0 JIOMOJTHUTEILHOTO OCMOTDA.
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ITpeumymecrBa:

-  OECKOHTAKTHOCTE;

- BO3MOXHOCTH CKPBITHOTO HAOIIONCHHUS,;

- ONEepaTUBHOCTh OOPabOTKH JaHHBIX B pPEXKUME pealbHOro BpemMeHH — 10 cexyHa Ha
00pabOTKy JaHHBIX;

- OJUH OIlepaTop, OOBEKTHBHO KOHTPOJUPYIOMMHA 10 100 MecT KOHTPOJIS;

- BO3MOKHOCTH COXpaHEHHUs HHGOOPMAIlMHU IJI HOBTOPHOIO aHaIn3a;

- BO3MOHOCTb CO3JJaHHSI MHOTOKAHAILHOM CHCTEMEI Ha KPYITHOM OOBEKTE;

- BO3MOXXHOCTh aHAJIM3UPOBATH BUACOMATEPHUAIIBI, TOTYICHHBIC C TIOOBIX HICTOUHHKOB.

JTanbl peaju3alum MpPoeKTa:

- BbIe3] Ha 00bekT. COCTaBJICHUE TEXHHYECKOTO MPOEKTa — Meprol 1 Henelns 10 3 MecCsIIeB;

- YCTaHOBKa M MOHTaX 000pymoBaHus — nepuos 1-2 mecsna;

- IyCKOHallagka — mmepuoj 1-2 Mecsia;

- o0Oyuenue mepcoHana — nepuoj 1 Hemens - 1 mecsi;

- MepuoJ BHEAPEHUS B AKCILTyaTalluio — nepuo 1-3 mecsa;

beCKOHTAKTHBIN 1€ TeKTOP JIAKM:
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Pucynok 4 - beckonTakTHBIN AeTekTop Joku B cucteme Vibralmage

Pa3paboran Ha Oasze TexHoilormu BuOponszoOpakeHHsS M MOXET JOIOJHITh CHCTEMY
BBISIBJICHUSI TIOTEHIIMAJIIBHO OIACHBIX Jofed. B pesynbraTte TecTtupoBaHus [lemaprameHTOM
nonuruu FOxuoi Kopen beckonTakraoro Jlerekropa Ky B TeUCHHUE 6 MECSIEB BBISIBJICH YPOBCHD
cornazienusi ¢ monurpadom 95%. Mcnonw3yercs mpu MPOBEACHUM HHAWBUIYAIbHON Oecedbl C
MIPOBEPSEMBIM YETIOBEKOM.

Ecimm a»pomopTel mpuoOpeTyT MAaHHYIO CHCTEMY, TO MOXKHO OIPEESATh OIMACHBIX JIFOACH C
MTOMOIIBI0 OECKOHTAKTHOTO JMCTAaHIIMOHHOTO CKAHUPOBAHUS C IIENIbI0 0OecrieueHust 0€301acHOCTH
B adpOINOpTax M JIPYTUX OXpaHsAeMbIX 00bekTax. Yro mact CayxOe aBHAllMOHHON OE30MacHOCTH
(CAB) - obecneunmBate 100% HOCMOTpP HAacCaXUPOB M Oaraka ¢ IIOMOIIBIO Pa3IMYHBIX
TEXHUYECKUX CPEACTB U MPUMEHSITh OMOMETPUUYECKHE METOJbI ISl MAaCCOBOTO KOHTPOJIS, KOTOpas
JaCT HaM 0E3011aCHOCTH IOJIeTa MACCAKUPOB U CAMOTO BO3IYIIHOTO CYIHA.
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Axademus epadcoanckoll aguayuu

KOHIENIUA BE3OITACHOCTHU A3POIIOPTA U IIYTHU EE
COBEPIIEHCTBOBAHMA

B cmamve packpvimul 0CHOBHbIE NOHAMUA KOMWIEKCHO20, CUCMEMHO20 MN00X00d K
opeanuszayuu obecneyenus besonacnocmu aszponopma. Tax e u3nodHceHvbl OCHOBHBIE NOJIOHCEHUS
KoHyenyuu  6e30NACHOCMU  a’dponopma U  OCHOBHble  HANPAGIEeHUs  pealusayuu U
COBEPUIeHCTNBOBAHUSL KOHYenyuu 6e30nacHOCmU.

Knrouesvie cnosa: meppopusm, asuayuoHuas 0e30naCHOCMb, Kyavmypa 6e3onacHocmu,
a’ponopm, nepconal, mexHudeckue cpeocmad, NaAccaxicup, epy3, pUuck.

Maxanaoa ayedxcaiioviy Kayincizoicin YublMoacmuipy2a KewieHOol, dicyueni Ko3KapacmblH
Heeizel mycCiHikmepi cunammanzan. Oyexrcauoasvl Kayincizoik MmYA#CbipblMOAMACHIHbIY He2i3el
epedicenepi  JHcoHe KAYINCI30IK  MYACbIPLIMOAMACLIH ICKe Acblpy MeH Hceminodipyoiy Hezizel
bazelmmapuvl KOPcemineeH.

Tyitin co30ep : meppopusm, asuayUANLIK KAyincizoik, Kayincizoik maoenuemi, ayedxcall,
NepCoHa, mexHUKAIblK Kypan-HaboblKmap, Hcoaayubliap, HCykK, Kayin.

The article reveals the basic concepts of an integrated, systematic approach to the
organization of airport security. The main provisions of the airport security concept and the main
directions for the implementation and improvement of the security concept are also set out.

Keywords: terrorism, aviation security, safety culture, airport, personnel, technical means,
passenger, cargo, risk.
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BBEJIEHUE

Teppopusm sIBASIETCSI CaMbIM Pa3pyLIMTEIbHBIM M3 BCEX BUJOB MPECTYIJICHUN MPOTHUB
JUYHOCTU U 00IecTBa. BOMBIIMHCTBO TEPPOPUCTUUECKUX aKITUU B TOCIIETHEE BPEMsI HAMPABJICHBI
Ha MeHee 3alMIIEHHbIE 0OBEKThl, KOTOPbIE XapaKTePU3YIOTCS CKOIJIEHHEM OOJBIIOro KOJUYecTBa
Jroeil U 0OBEKTHI TPAHCIIOPTHOM oTpaciu. B 0co0yio KaTeropuio MOKHO BBIIEIUTH BO3MYIIHBIN
TPAHCIIOPT, TEPAKThl HAa KOTOPOM MPHBOJIAT K TMOETH MacCaXHpoB U dKuMaxka. OCHOBHBIM 00b-
eKTOM TEePPOPUCTHYECKUX AaKIHUH SBISIOTCS adpomopt. Jlake, HeCMOTpsSs Ha NpPUMEHEHUE
COBPEMEHHBIX CpEICTB oOOecreueHuss Oe30MacHOCTH (CHCTeMBI OXpaHHONW ©  TPEBOXKHOM
CUTHAJIM3allUHM, CHCTEMbl KOHTPOJISI U YIPABIEHHUS JOCTYIIOM, OXPAHHOTO TEJEBUJCHUS HU
MTOMCKOBO-/IOCMOTPOBOM TEXHUKHU), YTP03a MPOBEICHUS TEPPOPUCTUUECKUX aKTOB Ha BO3AYIIHOM
TPAHCIIOPTE OCTAETCS BHICOKOM.

OcHOBHOM NpUYMHON HEIPPEKTUBHOCTH OXPaHBI M AHTHUTEPPOPUCTHUYCCKON 3aAIMTHI
a’pOIOPTOB  SIBJSIETCSI OTCYTCTBHE KOMILIEKCHOIO, LEJIOCTHOTO IMOJX0Ja K OpraHu3anuu
obecnieuenust Oe3omacHocTH. ObecnedeHre OE30MaCHOCTH adpPOIMOPTOBOTO KOMILIEKCA - OYeHb
HEIMPOCTOI U HEMPEPHIBHBIM MPOIECC U COBCEM HE OAHOPA30BbIE MEPONPUSITHS, KOTOPhIE MOTYT
BHECTH Hepaz0epuxy U HECOTTIACOBAaHHOCTH B pabOTY pa3IMUHbBIX CIIYyKO U OT/AEJIOB.

LlenocTHBIN MOIX01 OCHOBBIBAETCS HA PEAIM3AIlUH U COBEPIIICHCTBOBAHUU

- OpraHu3alMOHHO-IIPABOBOIO CONPOBOXKICHUS;
- 00ydeHus U nepeoOydeHHs TepCcoHaa;

- JIOJDKHOTO B3aUMOJICHCTBHSI BCEX CTPYKTYp, KOTOpbIE OOECIICUYMBAIOT TMOPSIOK H
0€301aCHOCT;

- npodunakruka U Ooppba ¢ XUIEHUSAMH, KOHTPAaOAHIIOW M JPYrUMHU IMPECTYIJICHUSAMU
TEPPOPUCTUUYECKOTO XAPAKTEPA;

= HHXCHCPHO-TECXHUYCCKOI'O obecIieyeHusl.

OCHOBHAS YACTH

[lpu coBepIICHCTBOBAaHUU OPTaHU3AI[MOHHO-TIPABOBOTO 00ECHEUYCHUST HEOOXOJUMO YETKO
OTIPENIENIUTh, PA3TPAHUYUTH U 3aKOHOAATEIHHO 3aKPEeNHUTh (PYHKIIMOHATBHBIC 003aHHOCTH, TIPaBa U
OTBETCTBEHHOCTH PA3IUYHBIX CITYXK0, 00ecriedynBalommXx 0€30MacHOCTh Ha TEPPUTOPHUHU adPOIIOPTA.

OnHoWl W3 Mep TOBBINICHUS OC30MACHOCTU SIBJIACTCS CO3JIAaHUE EIAWHOIO IICHTpAa,
KOOPIMHHPYIOIIETO ¥ YIPAaBISIONMIETO paboToil BCEX CHCTEM O€30MacHOCTH W CIYKO 1o
00€eCIIeueHHIO MPaBOIOPSAIKA U OE30IMaCHOCTH.

EnuHblil 1eHTp J0/KEH OBITh OOeCmedeH HaUIeKaleld CHCTEeMOW cOopa M 00paboTKH
uH(opMauu, a TaKke pasHbBIMH cucTeMaMu cBsi3u. Cuctema cOopa u 006paboTku MHGO pMaITu
JIOJDKHA OCYIIECTBIISIETCSl HA 0a3e MHTErPUPOBAHHBIX CUCTeM Oe3oracHOCTH. Hemb3st He OTMETUTh
BAKHYIO POJIb COBPEMEHHBIX TEXHHMYECKUX CPEJICTB MJs peajr3allid TOCTABJICHHBIX 3a/ad IO
o0ecrieyeHNI0 aBHAMOHHON Oe3omacHocTH. ObecnevyeHrne HaAEKHOW 3alMTHI, OOHApY)KEHUE U
HEHTpanu3amnusi TePPOPUCTHUECKUX YIPO3 IPHU JHOOBIX OOCTOSTENHCTBAX BO3MOXHO IHIB IMPU
rpaMOTHOM, YMEJIOM COYETaHWHU, IPUMEHEHUU U PETYISIPHOM COBEPIICHCTBOBAHWM TEXHHYECKUX
CpPEIICTB.

B 3akoHOomarenpHBIX nHoKyMeHTax PK ompeneneHbsl Bce OCHOBHBIC MPUHIUIIBI 00ECTICUCHHS
0€30MacHOCTH, TIEPBHIM ITYHKTOM SIBJISIETCSI COOMIOJICHUE M 3alTa MpaB M CBOOOJ YeloBeKa U
TpaXJaHWHA, a Takke ompeneieHbl (yHKnuU cdepsl Mo oOecrmeueHuo Oe30MMacHOCTH, TJIe
OCHOBHOH (QyHKIMEH sBIsETCS MPOTHO3UPOBAHUE, BBISABICHHE, AaHAIU3 M OICHKA YIpo3
0e30macHOCTH.

['oBopst o cymHOcTH 0€30macHOCTH HEOOXOJMMO B IEPBYIO OYEpedb OTMETUTh, YTO
0€30MacHOCTh ATO JOCTATOYHO CJIOKHAs, MHOTOTpaHHAas M KOMILICKCHAs IpPaBOBas KATETOPHSI.
[Ipexme Bcero, 0E€30MAaCHOCTh O3HAYAET MOJIOKEHHE, TIPH KOTOPOM OTCYTCTBYET OMACHOCTH IS
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KOTO-HUOY/Ib UJIK Yero-HUOY/Ib, COXPAHHOCTbD, HAJIGKHOCTh. [IpH 3TOM ONMAacHOCTh B OOIIEM CMBICIIE
OIpesieNsieTcsl KaK BO3MOXKHOCTb, YIpO3a 4Yero-HuOyzib OMacHOro, T. €. CIHOCOOHOTO BBI3BATH,
NPUYMHHATH KakoH-HHOynb Bpexa, HecuacThe. be3omacHOCTh, B caMOM OOIIEM CMBICIE, MOYKHO
OIpE/IeINTh, KaK OTCYTCTBHE OIACHOCTH, WJIM OTCYTCTBHE BO3MOXXHOCTH MPHYUHEHHUS KAaKOTO-
HUOyIb Bpena.

Hcronb3yst moHsITHE «0€30MMacHOCTRY, HEOOXOAWMO HYETKO NPEACTaBISATh, UYTO SBIISCTCS
YIPO30ii, OT Yero OHa MCXOJHT, Ha KOro (Y4TO) HampaBlieHa, YeM 0OecrieunBaeTcs (rapaHTUPYETCs)
0€30MmacHOCTb, KAK OHA U3MEPSAETCS U HOPMUPYETCSL.

CocTosiHUE 3alMIIEHHOCTH MOXKHO OI[EHUTh KOJMYECTBEHHO, IMPU TIOMOIIM TTOHSTHUS «PUCK).
31ech Mo puckom MOHUMAETCS BEPOSTHOCTh BO3MOXKHOM HEXeIaTeNbHOM MoTepu 4ero-inbdo mpu
MIJIOXOM CT€YEHUU OOCTOSATENBCTB.

bezonacnocmv ke MOXHO ONpPENENUTh, KaK COCTOSHWE, KOTJa PUCK IPUYUHEHUs Bpenaa
JTIOJSM WM HaHECEHUs] HMYIIECTBEHHOTo YyiiepOa CHUXKEH [0 ONTHMAaIbHOTO YPOBHS U
MOJICP)KUBAETCS HAa ATOM, MO0 Oojiee HU3KOM, YpOBHE IPH MOMOIIM HEMPEPHIBHOTO MpoIiecca
BBISIBJICHHS 0YaroB OMACHOCTH M KOHTPOJIS ()aKTOPOB PHCKA.

Cpaszy mocne UYepHOOBUIbCKOM KaTacTpodbl, MpU aHaNU3e €€ NpUYMH MeXIyHapoaHOe
areHTCTBO 110 aTOMHON YHEPTUU CHOPMYITUPOBAJIO TIOHITHE «KYJIBTypa 0€30IacHOCTHY.

Crano HM3BECTHO, YTO OTCYTCTBHE KYIbTYPhI O€30IMAaCHOCTH SIBUJIOCH OJHOW M3 OCHOBHBIX
MPUYNH dTOU KaTaCTPOQBI.

be110 onpezneneHo, 4ro:

- Kymwmypa  6esonacHocmu -  3TO  KBaNM(UKAIIMOHHAS W  TICHXOJOTHYECKAs
MOJITOTOBJICHHOCTH BCEX JIUII, TP KOTOPOU oOecriedeHne 6€301MacHOCTH OpTraHm 3aIluM (Harmpumep,
a’poropTa) SIBISIETCS TMPUOPUTETHOW IEIbI0 M BHYTPEHHEW MOTPeOHOCTHIO, MPHUBOISIIEH K
CaMOCO3HAHUIO, OTBETCTBEHHOCTH U K CAMOKOHTPOJIIO TIPH BHITIOJIHEHHH BCEX padOT, BIUSIONMX Ha
0€301acHOCTb.

[IpuMeHUTENBHO K TepCOHATy adponopTa - ATO:

- 3HaHWUS U KOMIIETCHTHOCTD;

- cTpemJyieHUs K O€30IMacCHOCTH;

- MOTHUBAILUA MOCPEICTBOM JACHUCTBEHHBIX METOJOB BO3/ICHCTBHUS;
- Haa3op;

= TOTOBHOCTb K BOCIPHUSTUIO KDUTHKH;

- OTBETCTBEHHOCTH Uepe3 MOHUMAHHE MPaB U 00SI3AHHOCTEH.

['myOoko »>IIENOHHMpOBAaHHAs 3alllTa, KOTOpas B HACTOSAIIEE BpeMs SBJISIETCS OCHOBOM
obecnieueHusi 0€30MaCHOCTU BaXKHBIX TOCYAAPCTBEHHBIX OOBEKTOB, JTOJKHA Pa3BUBATHCA MO JIBYM
OCHOBHBIM HAIPABJICHUSIM:

- HaCBbIIICHUEC €€ COBPEMCHHBIMU TCXHUYCCKUMU CPCACTBAMU,

- pa3paboTKa TakKuX METOJOB HCIIOJIB30BAHUS TEXHUYECKHX CpPEICTB, KOTOpHIE
o0ecreunBaloT YCTOWYMBOCTh MpOIEcca YIPABICHHUS U €r0 HEUYBCTBUTEIBHOCTh K BO3MOXHBIM
BO3MYIIIEHUSIM (COOSIM, OTKa3aM), HapyIaIMM HOpMalIbHBIN X0/ yrpaBiienus Cb. YcTolunuBocTh
yIpaBJIEHUS TPH ATOM JOCTUTAETCS MHOTOKPATHBIM DPE3EPBUPOBAHHMEM 3alMTHBIX MEp U HUX
MEPEKPLITHEM O TUara3oHy.

B Oomnee mmpoKoM CMBICTE SIIETOHWPOBAHHAS 3alMTa BKIOYAET B ceOs BCE OCHOBHBIE,
MOCJIEJIOBATENIFHO BKIIIOYAIOIIMECS, HE3aBUCUMO (YHKIMOHHUPYIOLME, HO B3aUMOJIOMOIHSIONME
apyr gapyra Oapweepel. Ilpm 3TOM mnpuUMeHsieTcs AyONUpOBaHHE CHCTEM OJIOKUPOBKH U
CHUTHAJIM3ALMH, KOTOPhIE Pa0OTAIOT HAa PA3HBIX MPUHIUIIAX OOHAPYKESHUS HAPYIIHTEIISL.

Jlns obecrieyeHHsT TAKOTO COCTOSTHHS KaKOTO-I1M00 00beKkTa (OpraHu3alum) pa3pabaTbiBacTCst
KOHILIETIIMS 0€30MacHOCTH, peanu3anus KOTopoil npuBoaut K co3nanuio Cb oowexra. Coneprxkanue
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KOHIIEMIINH 3aBHCUT OT BH1a 0€30IaCHOCTH.
Ecnu wucxomauTh W3 OCOOCHHOCTEW pa3IMUHBIX cdep >KU3HEICATEIIbHOCTH O0IecTBa U
COOTBETCTBEHHO HCXOMAAIMX yrpo3ax, B CTPYKType Oe30MaCHOCTH MOXKHO BBIJCIHMTH CIIEyIOIHe

ee BUBL: 9KOHOMHUYECKYIO; TEXHOTCHHYIO; HKOJIOTHYECKYIO; UH(OpMaIIF OHHYIO;
TICUXOJIOTUYECKYIO; HayYHO-TEXHUYECKYIO; TPAHCIIOPTHYIO; (r3IIecKyIo; M0XKapHYIO
0€e30I1aCHOCTb.

Llensmu xe obecrieueHus TPaHCIIOPTHON OE30MaCHOCTH SBJISIOTCS YCTOMUNMBOE U Oe301acHoe
(GYyHKIIMOHUPOBAHUE TPAHCIOPTHOTO KOMIUIEKCA, 3alTa HHTEPECOB JIMYHOCTH, OOIIECTBA M
rocyaapcTBa B cepe TpaHcmopTHoro komruiekca ot AHB.

OcHOBHBIE TPUHLIHUIIBI 00ECTIEUEHUS TPAHCIIOPTHON OE30MaCHOCTH:

- 3aKOHHOCTE;
- coOmoaeHne OaaHca MHTEPECOB JIMYHOCTH, OOIIECTBA U TOCYIapPCTBA;

- B3aMMHAas OTBETCTBEHHOCTb JIMUHOCTH, OOILIECTBA U TOCY/IapCcTBa B 00JIaCTH 0OecrieueHus
TPaHCIOPTHOM 0€3011aCHOCTH;

- HENpPepbIBHOCTB;
- HUHTErpamus B MEXIyHAPOJIHBIE CUCTEMBbI O€30TTaCHOCTH;

- B3aUMOJCHUCTBHUE CYOBEKTOB TPaHCIIOPTHOU UH(pacTpyKTypHI, OpraHoB
rOCy/IapCTBEHHOM BJaCTU U OPTaHOB MECTHOT'O CaMOYIIPABJICHHUSL.

CocTaBHOW YacThIO TPAHCHOPTHOW O€30MacHOCTH SBISETCS 0€30MacHOCTh BO3AYIIHOTO
TpaHCIOpTa, KOTOpasi, B CBOI OYepe/ib, BKIIOYAET B ce0sl OE30I1aCHOCTD MOJIETOB U aBUALIMOHHYIO
0€3011acHOCTb.

Asuayuonnas 6ezonacHocms - COCTOSHUE 3alMIICHHOCTH AaBUAIlMM OT HE3aKOHHOIO
BMEIIATENILCTBA B ACATEIBHOCTh B 00JIACTH aBUALIUH.

I'maBHBIM 3BeHOM B cucTeMe oOecreueHusi 3ammThl ['A or AHB sBisercs a»’pomoprt.
[Tostomy st oGecnieuenust Ab asponopra paspabaTbiBaeTCsi KOHIETI U €10 6€30MacHOCTH.

Konyenyusa 6e3onacnocmu asponopma - HaydHO OOOCHOBaHHasl cHUcCTeMa B3MIAIOB Ha
ONpeJelieHHe OCHOBHBIX HAIpaBJIEHUU, YCIOBUM M TMOpsAKa MPaKTHUUYECKOTO pelieHus 3ajad
3aIMTHl  a3pONopTa OT MPOTHBOMPABHBIX AeicTBUil. OHa mpenacTaBiser coboil COBOKYITHOCTh
IIPaBOBbIX M OPraHMU3AIMOHHBIX MEp, HANpaBJICHHBIX Ha IMpEAOTBpAIlEHUE U IpeceueHUe
MPOTHUBOMPABHBIX JEHCTBUI B OTHOIIEHUH BO3AYIIHBIX MEPEBO30K M OOBEKTOB HMHEOPACTPYKTYPHI
a’pornopTa (aBUaKOMIIAHUM ).

KoHuenmus omnpexaenser uenab, 3aJadyd M OCHOBHbIE HaNpaBJCHUS CO3JaHUS U
COBEPILIEHCTBOBAHMS MPOIEAYp ONTUMHU3ALMU M HUH@oOpMaru3aluu B oO0nacTu 0e30MacHOCTH
oOciyxuBanusi naccaxupoB u BC, oOpaborku Oaraka, rpy30oB, MOYTHl U OOPTOBBIX 3aracos.
KoHuenius onpeaensier NpUHLUUIBI OpraHU3aluy U (QyHKIIM OHUPOBAHUS CUCTEMbI O€30M1aCHOCTH,
BUJIBI YTpo3 0€30MacHOCTH, OOBEKThI, MOJUICKAIME 3alMTE, a TaKKe OCHOBHBIE TPEOOBAHUS K
cucreme Ab asponopra.

Htor peanuzarnuu KOHLIETIIUY SIBISETCS OecriepedoitHoe oOecrieueHrne 0e30macHOCTH KU3HU
U 3/10pOBBbSl aBHAIAaCCaAKUpPOB, wieHoB skunaxed BC, mepconana, oxpansl BC u 00bekTOB
a’pPOBOK3AJILHOTO KOMILJIEKCA (aBUAKOMITaHUM ).

Konnenmusa nomkHa 0Oa3upoBaThCsi Ha OCHOBHBIX —IOJOXKEHHUSAX, M3IO0KEHHBIX B
Ka3aXCTAaHCKUX M MEXIYHAPOJHBIX HOPMATHUBHBIX IPABOBBIX JOKyMEHTax B obnactu Ab, u
peanu3yercsi MPUHIMIIAM OCHOBY KOTOPBIX COCTAaBJISIFOT COOTBETCTBYIOIAS HOpMaTtWBHas 0asa,
COBPEMEHHBIE TEX CPEACTBA - BCE 3TO HANPABJICHO HA CO3/JaHME M MOAJIEP>KAaHUS TOCTaTOYHOTO
YPOBHS NPOU3BOJICTBEHHONW U aBUALIMOHHOM 0€3011acCHOCTH a3poropra.

Hano Taxke onpeaenuTs OCHOBHbBIE ITyTH JJISl BHEPEHUS KOHLIETIIMN O€3011acHOCTH:

- COBEpIUIEHCTBOBAaHUE IMpolenyp oOecrnedeHus O€30MacHOCTH, IIPOrpaMMbl CHCTEMBI
KOHTPOJIA 32 BINOJHEHHEM TpeboBaHuil Ab;
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- OCYIIECTBJICHHE IMPEANOJIETHOTO TOCMOTPA BO3AYIIHOTO CY/IHA;

- 00s3aTeNbHBIN TPEANONIETHRIN JOCMOTp Oaraxa, rpy30B, MOYTHI H OOPTOBBIX 3aM1aCOB;

- oOydeHne U MepernoAroToBKa MepcoHasna aBuanpeanpusTius aBUallMOHHONW 0€30MMacHOCTH;

- OCHAILICHUE aBHAMPEIIPUSITHS aKTyaIbHBIMU TEX CPEICTBAMU U 000pYIOBaHUEM;

- MOCTOSIHHOE yiydlleHHe TexHoyuorui Ab.

TakuM 00pa3oM, KOHIIEMIIUS COBEPIICHCTBOBAHUS CHUCTEMBbl 0€30MaCHOCTH a’pomopTa
MOJIpa3yMEeBaET CO37aHHE HWHOOPMAIIMOHHO-AaHATUTHYECKOH CHCTEMBI 0€30MacHOCTH, 4TO
IpeaycMaTpUBaEeT OpraHU3alNI0 U MoJAepKaHne HH(GOPMaIl OHHO-TEXHUYECKON MH(pacTpyKTyphbI
U TEXHOJOTUH cOopa, OOpabOTKU, XpaHEHUs M HCIOIb30BAHUS JAHHBIX, MPEIOCTABISIEMBIX
YIaCTHHKAM WM TPOILIECCOB OOCTYKMBAHHS MACCAKUPOB U MPABOOXPAHUTEIHHBIX OPTaHOB HA BCEX
sTanax odecreueHus: 0€30MacHOCTH U OOCTY)KUBAHHUS.

NupopMalinoHHO-aHATUTUYECKUIT I[EHTP OO0ecleuynBaeT KOHTPOJIb U  KOOPAMHAIUIO
JIeSITEIbHOCTH BCEX CITY)KO U OT/EIOB a3poIopTa, ¥ YTO HEMAIOBAKHO IO3BOJISIET BBISBIIATH CPETU
MacCaXUPOB JIMI, HAXOISAINMXCS B PO3BICKE, HCHOJB3YIOUMX MOANCIbHbIE M YTEpsHHBIC
JIOKYMEHTBI, YIOCTOBEPSIONIE JTHIHOCTb.

OOnacTe AeSITEeNbHOCTH CHCTEMBI KOHTPOJISL OE30MIaCHOCTH a’pOINopTa HalpaBlieHa Ha TaKue
KaTeTOpUHU KakK MacCaXup, rpy3, B TOM YHUCIE U MOYTa, MEPCOHAN aBUANIPEANPUSITUSI 1 CTOPOHHUX
OpraHH3aIUU U CaM MPOIECC OPTaHU3aAIUH B 00eCTIeUeHUS BO3IYIIHBIX TIEPEBO30K.

['maBHBIM 00pa3oM, Ha aJIMUHUCTPAITAIO aBUATIPEANIPUSTHS BO3JIAracTcss OTBETCTBEHHOCTh 10
BHEIPEHUIO, OpraHu3allid © O0ecleueHusl COOTBETCTByoUmMX Mep Ab B a’pomopry
(aBHampeInpusATHH ), COOTBETCTBEHHO OHA JK€ M HECET OTBETCTBEHHOCTH 3a €€ ()yHKIMOHUPOBAHUE.

AIMUHHCTpals a’ponopra (aBUAMpeanpusTis) A0HKHA UMETh MPOrpaMMy OO€CTICUCHUS
0e30macHOCTH, TJ€ OTPAKEHBl KOMILIEKC HEOOXOIMMBIX Mep O€30MacCHOCTH Ha €ro TePpUTOPUH
MPUMEHUTEIHHO KO BCeM (DYHKIHSM JAaHHOTO aBHAMPE T PUSITHSL.

3AKJITIOYEHUE
I/ITaK, peaim3anus BBIMNICHU3JIO0KCHHBIX OCHOBHBIX MOJIOKECHU U KOHICIIIINN 0€e30IacHOCTH
a’poriopra CrocoOCTBYET:

- TPEIOTBPALICHUIO U MPECCUCHUIO MPOTUBONPABHBIX ACHCTBUN B OTHOIICHUHU BO3IYIIHBIX
MepeBO30K U 00BEKTOB MH(PACTPYKTYphI a’3poropTa (aBUAKOMITIaHHH ),

- TPOTHO3MPOBAHMIO, CBOEBPEMEHHOMY BBISBJICHHIO, YCTpaHeHHUI0 yrpo3 Ab, a Takxke
MPUYHMH U YCIOBUM, CIIOCOOCTBYIONMX UX BO3HUKHOBEHHUIO;

= CO3JaHHUIO MCXaHHM3Ma 1 YCHOBI/Iﬁ OIICPAaTUBHOI'0 p€aripOBaHUs Ha YI'PO3bI Ab Ha ocHOBe
HOPMATUBHBIX IPABOBBIX JOKYMCHTOB, OPraHU3allMOHHBIX U TCXHUYCCKHUX MCP;

- MuHuM#3auu yiepoa ot AHB B nestensHOCTh ['A;
- TOBBIIICHUIO Ka4eCTBA 00CITY>KMBaHUS ACCAKUPOB U BHITIOJIHEHUS TPY30IEPEBO30K;
- pocTy 00bEMOB BO3AYIIHBIX MEPEBO30K;

- TOBBIIICHUIO UMH/IKA aBUAI[MOHHBIX NIEPEBO30K U pOCTa MPUOBLIN 3a cYET 00eCIeYeHU s
BBICOKOTO KayecTBa MPEIOCTaBIISIEMBIX YCIYT M TapaHTUN 0€30MaCHOCTH MaccaXUpoB (KIMEHTOB)
a’poIopra;

- CO3[IaHUIO OJNarOMpPHUSATHBIX YCIOBUM IJIsi MPUBJICYEHUS OTEYECTBEHHBIX M MHOCTPAHHBIX
aBHAIEPEBO3YUKOB.
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KAJIMEBA I K.
Akademus epaxcoanckol asuayuu

COBPEMEHHBIE KOHLEIINWU YIIPABJEHUSA INEPCOHAJIOM B OPI'AHU3AIIUN

B cmamve paccmampusaemcs coepemennas KoHyenyus ynpaegienus nepcoHaiom 0CHOBAHA
KAK HA NPUHYUNAX U MeMOOax AOMUHUCMPAMUBHO20 YNPAGIEHUS, MAK U HA MeOpUul Yel08e4ecKux
OMHOWIeHUT, NPUHYUNAX MOMUBAYUU U BCECMOPOHHe20 pa3sumus JIUYHOCMU. Ynpasienue
NEePCOHANIOM SI8IemCsl cmpameudeckoll QynKyuel u npeononazaem. papabomky Kaopogoll
cmpamezuu, n00OOP NePcoHAnNd Ucxoos uz Quiocopuu opeanuzayuu, NOOWPeHue KOJLIeKMUSHbLX
VCUnuu, HANPAsIeHHbIX HA pazsumue Op2aHu3ayuy, CMUMYIUPOSAHUEe C Y4emoM Kavecmed
UHOUBUOYATILHOU OesMelbHOCMU, MUHUMUSAYUIO MPYOOBLIX CHOPO8 U CO30AHUE NONOHCUM ENILHO2O0
COYUANBHO- NCUX ONOSUHECKO20 KIUMAMA HA paboqux mecmax.
Knrouesvle cnoea: nepcoman, npeonpusmus, mpyo, NPUHYUNGL KOHYeNnyuil, ynpaeieHue
NEPCOHANIOM, PYKOBOOUMelb, PAOOMHUKU.

Ilepconanovt 6ackapyoviy Kazipei 3aMaHbl MYACHIPLIMOAMACHL IKIMWINIK OacKapyobly
Kauoanapvl MeH adicmepine Oe, adamu KAmMuvlHACMAP MeOPUACHIHA O0d, MYA2AHbl HCAH-HCAKNbL
oamelmy MeH bIHMAIAHOblpy npuHyunmepine Oe Heeiz0enzeH. Ilepconander  backapy
cmpame2usiiolk QyHKYUs 60161n MadbLIAObL HCIHE MBIHALAPOLL KAMMUOBL: KAOPAbIK CIPAM e2UsIHb
a3ipney, YuvblMHbIY — Quiocoghusacel  HeziziHOe  Kaopaapowl  ipikmey,  YUbIMObl  OAMbIINY2a
bazbimmanzan — YoucoIMOblK — Kyui-oicieepdi  bIHMANAHObIPY, — JiceKe  IC-apeKemmiy — CanacbiH
BIHMANAHOBIPY, €eHOEeK O0ayiapblh a3aumy JHCIHE JHCYMbIC OPHBIHOA JHCASLIMObL dleYMemmiK-
NCUX OTIOCUSIBIK AXY ATl HCACAY.

Tyiiin ce30ep: nepconan, KoCinopvlHOAp, enOeK, YbiMOap NpUHYunmepi, NepcoHaIobl
backapy, backapyuvl, Kol3memxepiep.

The modern concept of personnel management is based both on the principles and methods of
administrative management, as well as on the theory of human relations, principles of motivation
and comprehensive development of the individual. Personnel management is a strategic function
and involves: developing a personnel strategy, selecting personnel based on the organization’s
philosophy, encouraging collective efforts aimed at developing the organization, stimulating taking
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into account the quality of individual activities, minimizing labor disputes and creating a positive
social and psychological climate in the workplace.

Key words: personnel, enterprises, labor, principles of concepts, personnel management,
manager, employees.

BBEJEHUE

AHanu3 AeAaTeNnbHOCTH MHOTUX kommaHui B PecryOnuke Kazaxctan u ux ombIT paboThl ©
MIEPCOHAJIOM HAITISIHO JEMOHCTPUPYET, YTO (POPMUPOBAHHE KU3HECTTIOCOOHBIX MPOU3BOCTBEHHBIX
KOJUIGKTUBOB, TapaHTHUPYIOUMX BBICOKOE KAyecTBO KaJpOBOrO IMOTEHIMala, SIBJISIFOTCS
pemaronmmu pakropamu B 3PPEKTUBHOCTH U KOHKYPEHTOCIIOCOOHOCTH KOMITaHUH, OO0 KpyImHas
KOpIiopanus Wiv HeOobIas yacTHast komraHus. [Ipo6iemsl B 00macTu ynpaBiieHuUsI IEPCOHATIOM U
MOBCEHEBHON pabOTHI C MEPCOHAIIOM, 10 MHEHUIO CIIELIHAIUCTOB, OYIyT MOCTOSIHHO HaXOAUTHCS B
LEHTPE BHUMaHUs YIIPaBJICHHS KOMITaHUEH 110001 (hopMbl COOCTBEHHOCTH.

BHemmHuil BUJ PYKOBOAMTENS COBPEMEHHOM Ka3aXCTAaHCKOW KOMIIAHUM OIIPEIENSETCs €ro
uaeeit pa®OThl M BBITEKAIOUMMHU U3 ATOTO CHCTEMaMH MOTHUBAIlMM, a TaKKe OTHOLICHHUEM
COTPYIHHUKOB K padote. [ToCTOSHHO MeHsIOUMecs MPeICTaBICHUs O COEPKAHUHM U THIIE PadOTHI,
BPEMEHH JI0CYra U KauecTBE JKU3HH NMPEIbABIISIOT HOBbIE TPEOOBAHUS K YIPABICHHUIO TEPCOHATIOM.
OOy4eHue 1 MOBBINICHUE KBAJTM(PUKAIIMH TTEPCOHANIA CTAHOBUTCS BCE 00JIee BaKHBIM.

Macmmrabasle  9KOHOMHYECKHE  IpeoOpa3oBaHUsS  XapaKTEepU3yIOTCS  pUCKaMU U
HEONPECICHHOCTAMH, CIOKHBIMA U JIMHAMUYHBIMU M3MEHEHHMsMH B Mmupe. [loaromy crpoc Ha
HOBBIE HECTaHIApPTHBIC pEUICHUsS OCOOCHHO BBICOK B ATOT MepuoA. bu3Hec-mepcoHan TOMKEeH
MBICIUTh TaK, YTOObI HE COCPEAOTOUYHMTHCS TOJNBKO HAa MPHUMEHEHHUM OTHENbHBIX H3Y4EHHBIX
METOJIOB M KOHIIENIHUI, HO OHU CBOOOJHBI B YIPAaBJICHUU PA3IMUYHBIMU MPOTHBOPEUHBBIMU
MU3MEHEHHSIMH, YTO 03HA4YaeT KaK BO3MOXKHOCTh, TaK U PUCK.

OCHOBHAS YACTH

HNuTepecHbIM  0OCTOSITEIHCTBOM  SIBJISIETCS.  TO, 4YTO  MPOM3OIUIA  3HAYMTENbHas
middepennuanus B omiate. Kak mpaBuiio, BHICOKOKBATU(UIIMPOBAHHOMY TPYIy M PYKOBOJCTBY
ceruac miataT ropas3mo Oojblle, yeM paHbile. Ecim cpemHss 3apaboTHas miata paOOTHHKOB CO
CpeIHUM M BBICHIMM oOOpa3oBaHueM Oblia Tonbko Ha 11% BbINe, YeMm cpemHsis 3apIuiata 1o
OTpaciiy, TO CErO/IHs Y HEKOTOPBIX U3 HUX 3apIuiata B 20 pa3 BbllE CpeHEN 3apIuIaThl.

PenmrenpHble W3MEHEHUs TPOW3ONDIM W B KoJulekThBe. Kpammduramus ObIBIIAX
JTUPEKTOPOB M COTPYAHHKOB <«OTIEIOB KaJIpOB)» MPAKTUYECKH HE BE3J€ COOTBETCTBYET HOBBIM
3ajjauaM YIIpaBJICHHUS IIEPCOHAIOM, H TTO3TOMY HEBO3MOXKHO IPOJIOJDKATh MPESKHIOI0 MOJUTHKY B
oOiacTy ympaBiieHHs iepcoHasioM. HOBBIM j1st oT/Iena mepcoHalia sBIsieTcsl TO, 4TO, HECMOTpPSI Ha
[EHTPAIN3AINI0, MPOUCXOIUT ACHEHTpalIu3aus paboThl C COTPYIHUKAMH MEXAY Pa3lIuuHbIMU
CYOBEKTaMU NPHUHATUS PELICHUM, BIUSIONMMHU Ha MEpCOHANI. 3aTéM Mbl PaCCMOTPUM BOIIPOCHI,
KOTOpBIC MIPUHUMAIOT PEIICHHsI B 00IaCTH YIIPaBJICHUS TIEPCOHATIOM Ha PUCYHKE 1.

JenaprameHT mo

> YIPaBJIEHUIO <
[EPCOHAIOM
\ 4 ¢ A 4
Menekepbl Boimonuenue IpencraBurenu
(c xoMIIeTeHIIMEN B 00J1aCTH > DyHKuHiA HMHTEPECOB
YIPaBJICHHUS IIEPCOHAIIOM) VIpaBICHHS HAeMHbIX PAOOTHHKOB

Pucynok 1 — CyObekThl, TpUHUMAIONIME PEIICHUS B cepe ynpaBICHHS MEPCOHATIOM
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B pabote ¢ nmepcoHaaoM B ppIHOYHOI 3KOHOMHUKE €CTh U Ipyrue 0COOeHHOCTH. boabImHCTBO
TPYIOBBIX JOTOBOPOB YCTaHABJIMBAIOT MCHBITATEIBHBIM CPOK, KOTOPBIA MO3BOJSET HEMEJICHHO
YBOJIUTH PaOOTHUKA, €CIM OH HE COOTBETCTBYeT TpeboBaHUsM. HoBwie opMBbI HaliMa repcoHaa,
HalmpuMep, JIM3UHT TIepcoHana (C WCIONb30BaHMEM paOOTHUKOB, HAHSATBIX W3 JPYroi
OpraHu3aIuu), MO3BOJSIOT COKPATUTh 0a30BbI cOocTaB paOOTHUKOB M, B MPHUHIUIIE, JOOUTHCS
alanTaliy YUCICHHOCTH PAOOTHUKOB K MOTPEOHOCTSIM Tpen pusitrst. Kinaccnukanus KoHIenun
yIpaBJICHUS TIEPCOHAIOM B TadmuIe 1.

Tabmuma 1— Kimaccudukanus KOHIENUN yrpaBIeHHs IEPCOHAIOM B OpraHu3aIuu

Cucrema UYenosek — Pecypce UYenosek - JInunocts

DKOHOMHYECKass | YmpaBlieHHE TPYIOBBIMU pecypcamu VYnpasieHue nepcoHanoM

(Human Labour Management) (Personnel Management)
CoumnanbHas YrpaBieHue 4ea0BeUECKUMU CounanbHbIN KOMaHTHBIN

pecypcamu (Human Resourse MeHemkMeHT (Social

Management) Management)

[Ipumedanue - COCTaBJICHO AaBTOPOM Ha OCHOBE MCTOYHMKOB |3, 4].

B coOTBETCTBUY C TaHHBIMHU B TAOJIHIIC:

—  YeJNOBEK KaK JIMYHOCTh C MOTPEOHOCTSIMU, MOTUBAMH, IICHHOCTSMHU - TJIIABHBIN CYOBEKT
yrpasiieHuA. pyroi moaxon - ¢ HO3UIUU TEOPHUU MOJACUCTEM:

— OJKOHOMHMYECKHE, B KOTOPBIX TJIABEHCTBYIOT MpOOJIEeMBbl IMPOU3BOJCTBA, OOMEHa,
pacmpeneneHuss W TOTPeONeHUS MaTepHalbHBIX Onar, a TepcoHal, HCXOAd U3 JTOro,
paccMaTpHuBaeTCs Kak TPYIOBOM pecypc;

—  COIMaJbHBIC, B KOTOPHIX TIABEHCTBYIOT BOMPOCHI OTHOIICHUU, COLMAIBHBIE TPYIIIHI,
JTlyXOBHBIC IICHHOCTH, ACIEKThI BCECTOPOHHETO Pa3BUTHS JTMYHOCTH, a TIEPCOHAT pacCMaTPUBACTCS
KaK TJIaBHAsl CUCTEMa, COCTOSIIAS M3 HEMOBTOPUMBIX JIMUHOCTEH.

DKOHOMUYECKU TOAXOM K YIIPABICHUIO J1ajl HA4ajao KOHIIETIIUH MCIIOIb30BAHUS TPYIOBBIX
pecypcoB. B cymmHocTH, opraHu3aius paccMaTpuBaeTcsl Kak Ha0Op MEXaHWYECKUX OTHOIICHUM, U
JIEICTBOBATh OHA JOJDKHA MOJOOHO MEXaHU3MY: allTOPUTMHU3UPOBAHHO, I(PPEKTUBHO, HATAECIKHO U
npeackasyemo [4].

Tak, meradopa opranuzanuMu Kak MalMHbI copMHUpoOBajia B3MJIA[ Ha 4YeJOBEKa, KaKk Ha
JIeTallb, BAHTUK B MEXaHU3Me€, 110 OTHOILIEHUIO K KOTOPOMY BO3MOXKHO HCIIOJIB30BaHUE TPYIOBBIX
pecypcoB.

Cpeau OCHOBHBIX MPUHLMIIOB KOHUEMLHMHU HCIOJIb30BAHUS TPYIOBBIX PECYPCOB MOMKHO
BBIJIEJIUTH CJIEIYIOIHE:

— o0ecrieueHre €IUHCTBA PYKOBOJCTBA - IMOJYMHEHHBIC MOIYYalOT MPUKA3bl TOJBKO OT
OJIHOTO HayaJIbHUKA;

— COONMIOJIeHWE CTPOroil ympaBJeHYECKOW BepTHKAIM - I[eb OT HadalbHHUKA K
MMOJYUHEHHOMY CITYCKAaeTCSl CBEpPXy BHH3 IO BCEH OpPraHU3allMM M MCIOJIB3YeTCS KaK KaHasl s
KOMMYHUKALIMU U MIPUHSTHS PEILCHUS,

— (ukcupoBaHWE HEOOXOIMMOTO U JOCTATOYHOTO OOBEMa KOHTPOJS - YHCIO JIIOJEH,
MOAYMHEHHBIX OJJHOMY HAa4aJIbHUKY, TOJDKHO OBITh TAaKUM, YTOOBI 3TO HE CO37aBAJIO TIPOOJIEMBI TSI
KOMMYHHKAIIMU ¥ KOOPJMHAIUH;
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— coONIOfICHHEe 4YEeTKOrO pas3iefieHus ITa0HOW W JUHEWHOW CTPYKTYp OpraHu3aluu -
mrabHOM TepcoHan, OTBEYast 3a COJiep)KaHue ICSTeNbHOCTH, HU TPH KAKUX OOCTOSITEIhCTBAX HE
MOXKET OCYHICCTBJIATh BJIACTHBLIX HOJ'IHOMO‘II/II\/’I, KOTOPBIMU HAJACJIICHBI JIMHENHDBIE PYKOBOJUTECIIN.

— olecrieueHHne TUCHUILIMHBI - MOTYMHEHUE, UCIOJIHUTENFHOCTD, YHEPTUS U MPOSBICHUE
BHCIHIHUX 3HAKOB YBAKCHUSA HOJIKHBI OCYHICCTBIIATHCA B COOTBCTCTBUU C IIPUHATBIMU IIpaBUJIaMU U
oObryasimu [6].

KoHuenius ympaBiaeHUsT TMEpPCOHAJIOM SBISETCS KOHIIEHTPUPOBAHHBIM BBIPAKCHHEM
METOJIOJIOTHHU YIIPABIECHUS B €€ CYIIECTBEHHON 4YacTH, KOTOpas MPEICTaBISEeT COJEpiKaHUe
COLIMAJIbHO-PKOHOMUYECKOW CTOPOHBI YIPaBJICHUS OpraHU3alMeil U HampsMyl CBs3aHa C
YEIIOBEKOM.

COBpCMeHHaﬂ KOHICIIUA YIIPABJICHUSA MMCPCOHATIOM OCHOBAHA KAK HAa IMIPUHIMUIIAX U METOAAX
aJIMUHHCTPAaTUBHOTO YIPABJIEHUS, TaK U HA TEOPUU MEKIMYHOCTHBIX OTHOUICHUN, MPUHLIMIIAX
MOTHBAIlUM ¥ BCECTOPOHHETO pa3BUTHS JMYHOCTH. YIpaBJCHUE IEPCOHANIOM SIBISETCS
CTpaTernueckoi (QyHKIMEeH u BKIOYaeT B cels: pa3pabOTKy KaJpoBOM CTpaTeruw, Moadop
nepcoHasga Ha OCHOBe ¢uiaoco¢uu OpraHu3aluM, MOOUPEHHE COBMECTHBIX YCHIIMI MO Pa3BUTUIO
OpraHH3aIu1, CTHMYITHPOBAHHE KAUeCTBA OTACTBHBIX BUJIOB JEATEIFHOCTH, MUHIUMH3AIIUIO CIIOPOB
MCKAY COTPYAHHKaMU W CO3JaHHUC MMO3UTHUBHOIO COLNHAIBHOIO W IMCHXOJOIMYCCKOr0 KinMara Ha
pabouem mecre.

KaznpoBas nmonnTHuka ONpenenseT IeHEpaJbHYI0 JMHUIO U NPUHLIUINAIbHBIE YCTAHOBKU B
cTpareruu paboThl ¢ mepcoHaioM. [logbop mepcoHana mpecieayeT 1eau 3alloTHSHUS BaKaHTHBIX
pabounx wmecT u ¢dopMUpoBaHUsS pesepBa KaapoB. OIleHKa MNepcoHana MPOU3BOAUTCSA IS
onpeaAcsICHUA COOTBCTCTBHA KaHAWJAATAa HaA BAKAHTHYKO JOJDKHOCTH WM COTPYAHUKA 110
3aHMMaeMOU JTOJDKHOCTH. PaccTaHOBKa KaJIpoB MOJDKHA 00ECIEeUHMBATh IMOCTOSHHOE JIBUKEHUE
KaJIpOB HCXOJAS W3 HWHAWBUIYAIbHOTO MOTEHIMANa COTPYAHUKOB, IJIAHUPYEMOW CIIy>KeOHOU
Kapbepbl, melei u 3a1ad opranu3anui. OOydeHue mepcoHana mo3BoseT 00eCeuynuTh COOTBETCTBUE
YPOBHS MPOPECCUOHATBHBIX 3HAaHUIM U YMEHUM paOOTHUKOB COBPEMEHHOMY YPOBHIO IIPOU3BOJICTBA
U yIpaBJICHUS.

3AKJIFOYEHUE

TakuM o00pa3oM, NPUOPUTETHBIE BOMPOCHI KayecTBa MPOIAYKIMU U oOOecrieueHus ee
KOHKYPEHTOCTIOCOOHOCTH TMOBBICHJIM Ba)XHOCTh TBOPYECKOTO OTHOIICHUS K paboTe M BBICOKOTO
npodeccuoHanu3Ma. OTO  CTUMYJIHpPYET TOHCK HOBBIX (opM  ympaBlieHUs, pa3BUTHE
MOTEHI[MaJIbHBIX HABBIKOB COTPYAHHMKOB, OOecIeueHe NX MOTUBAIIUU K paboueMy mporeccy [8].

YropaBieHre 4YeJIOBEUYECKUMHU pEeCcypcaMH SBIISCTCS OJHUM M3 BaXKHEWIIMX HaIpaBJICHHI
JIESTETLHOCTA OPTaHU3AlMN U CYUTACTCS OCHOBHBIM KPUTEPHEM €€ SKOHOMHYECKOTO YCIIeXa JIaxKe
nepen YIydlIeHHEeM TEXHHYECKOro mporecca (o BaXXHOCTH). Y Bac MOTYT OBITb OTJIMYHBIE
TEXHOJIOTUM, HO C HEKBATM(UIIMPOBAHHBIM IEpCOHAIOM pabota Oydaer paspymieHa. Takum
00pa3oM, KIIOYEBOW COCTABIISIIOINCH OW3HEca SBISCTCS YIPaBJICHUE ITEPCOHAIOM, TEXHOJIOTHS
yIIpaBJICHUS IEPCOHATIOM.
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V]IK 656.025

LKOPIEMKBI3bI C., > KYHUCBAEBA I' K., *CEPUKKAKHUHA A.C
L Axaoemus Tpascoancroii Asuayuu
2A6uauu0HHblﬁ KOJL1eoic

POJIb HTH®OPM AIIMOHHBIX TEXHOJIOTW B OPT AHU3AILIAA
JESTEJABHOCTU MPEANPAATHAN BO3AYIIHOI'O TPAHCIIOPTA

B cmamve  paccmampusaiomcs  UHQOPMAYUOHHLIE — MEXHONOSUU,  CEA3AHHbIE  C
Op2aHU3aYUOHHOU 0esamenbHOCMbIo npeonpusimus 8030YUIHO20 mparncnopma. B
UCCIe008amenbCKoll  4acmu OmmeyeHvl O0COOEHHOCMU pa3eumus HA PLIHKE aA8UANepeso30K
naccad)cupos, a makdice nepcneKmussbl pa3eUumus Ho8blxX UHQPOPMayuoHHvlx mexuonocuu. Takoice 6
cmamue npedoCcmasienbl NPUMePbl UCNONb306aHUSA OJi ONMUMU3AYUYU PAOOMbl A8UANEPEBO3HUKOB.

Knwuesvie cnosa: ungopmayuonnas mexnoniocus, asUaKOMRAanus, 6030YWHbIIL MPAHCHOPM,
CUTA.

The article provides information technology related to the organizational activities of an air
transport company. In the research part, the peculiarities of the development of information
technologies in the passenger air transportation market, as well as the prospects for the
development of new information technologies are noted. The article also provides examples of the
use of information technology for the work of air carriers.

Key words: information technology, airlines, air transport, SITA.

Maxkanada aye «Konici KICINOPHBIHbIY YULIMOACMBIDYUBLIBIK Kbl3MemiHe OailiaHblCbl
AKknapammuly ~ MEXHONOUANAD — KAPACMbIPLLIAOLL.  3epmmey  0ONIMIHOe — HCONAYUWBLIAPOb
asUaAmMacvLIManoday Hapwuleblhoa AKNapammuolk, MexHoI02UANAPObl OAMbIMY epeKulenikmepi, COHOall-
aK JHcaya aknapammoly mexHoLo2UANapovl oamsvimy nepcnexkmueanapsvt aman emindi. CoHviMeH
Kamap, Maxanaoa aguamacblManioayubliapobly HCYMbICbIH OHMAUIAHOBIPY YWIH aKNapammoik
MexXHO02UANAPObL KONOAHY MblCAN0apbl OepiiceH.

Tyiinoi co3dep: aknapammulk mexHono2us, asuakomnanus, aye koniei, CUTA.

BBEJIEHUE
PaccmarpuBas uH(oOpMaliMOHHBIE TEXHOJOTUM B AEATEIBHOCTH MPEANPHUSATHS BO3TYIIHOTO
TpaHCIIOpPTAa M COBPEMEHHOE COCTOSHHE aBUAIMOHHOW OTpaciid, HEeoOXOJMMO, IpPEeXkJae BCEro,
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OTMETHTh TOT (AKT, YTO pOJb BO3AYIIHOIO TPAaHCIOpTAa KaK OJHOTO U3 OCHOBHBIX
[aCCAKUPOIIEPEBO3YMKOB 3 IOCIEAHNE TObI 3HAUNTENBHO Bo3pocia. OO0 3TOM CBHAETEIBCTBYET
POCT maccaXxupooOOpoTa UMEHHO BO3/IYIIHOIO BH1a TPAHCIIOPTA.

OTpacnp aBHanepeBo30K M3HAYAIBHO SIBJISICTCS OYEHb BHICOKOTEXHOJIOTUYHON U Pa3BUBAETCS
B COOTBETCTBHHU C O6H_[€MI/IpOBI)IMI/I CTaHdapTaMu U Tp€6OBaHI/I${MI/I.

CoBpemeHHbIC HHGOPMAIIMOHHBIE TEXHOJIOTUU UTPAIOT BCe 00JIee 3aMETHYIO POJIb B OM3HECE
aBUAKOMIIAHUH, KOTOpble pPA0OTAIOT B YCIOBUAX JKECTKOM KOHKYPEHIIMM HE TOJIBKO C
OTEYECTBEHHBIMM, HO M 3apyOeXHBIMU IlepeBo3uMKkamMu. Hampumep, cucTeMbl yrnpaBiIeHHs
JOXOJITaMH TIO3BOJISIFOT MOAHSTH BBIPYUKY Ha 1-3% 0e3 yBennueHUs: CTOMMOCTH OHMJIETOB, HO TTOKa
HC MHOI'MC OTCYCCTBCHHBLIC ABUAKOMIIAHMU PCIIMIIMCh HAa HUX HUCIIOJIB30BAaHUC. HpI/I IIOCTOAHHO
BO3PACTAOILEM [TOTOKE MACCAXHUPOB, MaselMii cO0i B mepenade uH GopMalii MOXKET MOBJIEYb 3a
co0oil karactpoduueckue nocueacTBus. OUeBUIHO, YTO 3Ta OTPACIIb TPAJAUIIMOHHO IPETbSIBIISET
BbICOKHE TpeOoBanus Kk WT-uH@pacTpykTrype MEpeBO3YMKOB, a’pOMOPTOB, IOCTABIIMKOB
TPAHCIOPTHBIX CPEJCTB, PEMOHTHBIX CIY)KO M mp. BmecTe ¢ TeM, OHa BKIIOUEHA B INI0OATbHbBIE
HKOHOMMUECKHE MPOLECCHl U HEU30€KHO BOBJIEKAETCS B OOIEMHPOBBIE TPEH/IbI, 00YCIOBICHHBIE
rinofanu3anuen, yKecToueHueM KOHKYPEHIIMU U, COOCTBEHHO, OBICTPOM TMHAMUKOMN PBIHKA.

OnHMM M3 OCHOBHBIX JBHTaTeied B pa3BUTUU HWH(POPMAIMOHHBIX TEXHOJIOTHI B aBUALUU
ABJISIETCSL CEpbe3HAs KOHKYPEHLIMs. YCIIYTH 10 NepeBO3Ke y BCEX aBUaKOMMaHUI Oojiee MM MeHee
OJIMHAKOBHI, B TO K€ BPEMsI BBOJI HOBBIX CEPBHUCHBIX YCIYT, MOBBIMAIOIIMX KOM(POPT MACCAKHPOB,
CTPOATCA UMCHHO Ha UCITIOJIb30BAHU N I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTHH .

[ToBBICUTH KOHKYPEHTOCIIOCOOHOCTb, CHM3UTb H3JEPKKU, OBICTPO pearupoBaTh Ha
KOHBIOHKTYPY PBIHKA aBHAIICPEBO30K, OINICpAaTUBHO MNpEyiaraTb KIIMCHTAM HOBBIC CCPBUCHI MOXKET
TOJILKO BHEAPEHUE COBPEMEHHOW WHQOPMAIIMOHHOW CUCTEMBI, MMO3BOJISIONICH aBTOMATU3HPOBATH
Bce OM3HEC-IPoLIecChl COBPEMEHHON aBUAKOMITAaHUHU U CIIYXO a3poIopToB.

OCHABHASA YACTb

[To utoram mcciaenoBaHusi KOMIIaHHS 00paIaeTcs K OTPACIH ¢ MPU3BIBOM UCIIOJIB30BATh BCE
MPEUMYILECTBA MHTEPHETA JJISl CHH)KEHHS 3aTpaT U MOJYYEHUsI JOMOTHUTEIBHBIX I0XOJI0B C LIETbI0
KOMIICHCAIIMU PACTYIIMX I[€H Ha TOTUIHBO.

[Mpencenarens coBera qupekropoB BUJI TTox Kobu ckazan: "ABuakomMmnaHuu ObLTH EPBBIMH,
KTO TOJHOCTBIO aBTOMATHU3HPOBAJ BCE CETMEHThI CBOEro Ou3Heca. ['pakaaHcKasi aBUALIMS CETOIHS
cTajia epBOM B MUPE OTPACIIbIO, KOTOPasi peajibHO TTOCTaBUJIa MHTEPHET ceOe Ha ciryk0y. Ho B aTn
TPYIHBIE BPEMEHA, KOrJa IICHbl Ha HEPTh OBIOT BCE PEKOPABI, €CTh €Ie BO3MOXXHOCTh U
HEO0OXOIMMOCTh JJIsl BHEIPEHUS! TEXHUYECKUX TOCTHIKEHUM, KOTOPHIE TOMOTYT KOMIAHUSM JTydIlie
00CITyKMBaTh KIMEHTOB, COKPAIIATh PACXOJIbI M TMOBBIATE dPHEKTUBHOCTh PabOTHI mepcoHana'.

B cpennem Bcero 24% w3 pEeKOPAHOTO KOJWUYECTBA PECMOHICHTOB MMEIOT COOCTBEHHBIC
BeOcaiiThl s npoaaxu ouneros. Takux komnanuii 66110 43% B CeBepHoit Amepuke u menee 10%
B Adpuke u Ha bmmwxaem Boctoke. O4eBHIHO, YTO OHU TEPSIOT OYCHb BAKHBIM HMCTOYHUK
JIOXOJIOB, W OSTO TMPOUCXOJUT B TO BpPEMs, KOTJa HEOOXOAMMO T0OMBATHCS MaKCHMAaTbHOM
okynaemoctu uHBecTulMid B UT, koTOpbie CErogHs B I[€JOM IO OTPACIH COCTABJSIOT OKoJyio 11
MIIpA 10JU1. B 1o, OHIIalH MPOAaKU CHUKAIOT Ce0ECTOMMOCTD pealli3alii, Ha YeM aBUaKOMITaHH U
yKe COKOHOMHIIH 0KoJio 2 mupa jgoiut. C BHeapenuem Texunomorunu Web 2.0 Beipactyt npogaxu, u
OTPAaCIb CMOXET COKOHOMUTH €IIie OOJIbIIIE.
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I'enepanbubiii aupexkrtop BUJI dpanuecko Buonante ormerui: "lleHa TominBa CcTaHOBUTCS
JUIsL aBUAKOMIIAHUM SKOHOMMYECKUM CTUMYJIOM JUIsl TIOMCKAa HMCTOYHUKOB JIOTIOJHUTEIBHBIX
JI0xon0B. MM cnemyeT, B JONOJIHEHME K YK€ MMEIOIMMCS CEpBHCaM, aKTMBHO pa3BUBATh
AJIEKTPOHHYIO KOMMEPIIHIO, TIpesiarasi CBOUM IaccakupaM, KOTOPHIX B MUpPE HACUUTHIBAaeTCs Oolee
2,3 MJpa, Bce BO3MOXHBIE BUJIBI YCIYI C HMCIOJB30BAaHWEM HOBEHIMX MPUIIOKEHUU Ha Oa3ze
texroiorud Web 2.0 u Travel 2.0. DT0 B 3HAUUTENHHONW CTEMEHH IOMOXET COKPATUTH MOTEPU
aBHAKOMIIaHUI, KOTOPBIE B 3TOM IOJy IO MPOrHO3aM MOTYT AOCTHYb 2,3 Mipn Aosl". OH Tarke
yKazan Ha npumep kommnanuu Ryanair, kotopas 98% cBoux OUIETOB MpoJaeT OHJIAWH U B OHJIaliHe
xe momydaer Oonee 17% H0OXOOB W3 JOMOJHUTENBHBIX HMCTOYHUKOB, TOTJa KaKk BO MHOTHX
NpU3HAHHBIX KOMIAHUSX 9Ta LU@pa He gocTuraet 5%.

Co BpeMeHH BbIxosa niepBoro "O030pa TeHACHITNH pa3BUTHS HH(QOPMAITMOHHBIX TEXHOJIOTHIA
B rpakgaHckoi aBuauuu" B 1999 r., aBuakomnanuu nasectupoBainu B UT u cBs3b okono 100 mupg
noiut. B cpennem mHBectunnu aBuakommnanuii B UT cocraBnstor 2,2% ot oboporta. B nenom mo
oTpaciay CyMMa MHBECTHIIMH BbIpocia Ha 5% MO CpaBHEHMIO C MPOIUIBIM I'OJIOM U PUOIM3UIACh K
11 mapag momin. DTOT POCT paccMaTpuBaeTcs Kak MNpu3HaHWe crparerndeckor pomu WT B
MOJly4eHUN JIOXOJI0OB, B COKpAIGHWH H3/IEPKEK U B TOBBIIICHUHM KadecTBa OOCITy)KMBaHUS
MAaCCAXUPOB 3a CYET BHEAPEHHUS CaMOOOCIYKMBAaHUS M PpalMOHAIU3AIMU  YIPaBJICHUS
MacCaXXKUPOTTOTOKOM.

OcHOBHBIE PE3yabTaThl ONPOCa

Bomnpocs! ynpaBieHus U cTpaTeruu

B kadecTBe OCHOBHBIX CTUMYNOB sl uHBecTUIIUN B UT pecrioHIeHTHI yKa3alu: CHHKEHHE
usnepxek (62%), moBhIllIeHHE KauecTBa OOCIyXUBaHHS maccaxupoB (54%), BHeOpEeHHE HOBBIX
yCIyr U npeioxeHuit (45%) v noBwIlieHUE TPOAYKTUBHOCTHU nepcoHana (40%).

B 4ncrno OCHOBHBIX HANpaBICHWI WHBECTHIIMU BONDIM: 00paboTka uHGOpMAUM U
obcmyxuBaHue naccaxupon (63%), oocnyxuBanue BC (44%), 6e3omacHOCTh maccaxxupos (34%) u
KOHTPOJIb JIOCTYyNa COTPYAHUKOB (21%).

BHenpenue camooOCmyKuBaHHs

[lo mporHozam aBUAKOMITAHHMM, YHCIO MACCAKUPOB, MCIOIB3YIOIMX Uil pPErHCTpaluu
MOOWMJIBHBIE YCTPOWMCTBA, YBEIUUYHUTCA B ciemylomeMm roxy mo 6% (ceiiuac mmu momb3yercs 1%
MAaCCAXUPOB), K 3TOMY BpeMEHHU OoJiee MOJOBHHBI MEPEBO3YMKOB IJIAHUPYIOT OKa3bIBaTh TAKYIO
yeiyry. JlaHHBIH TPOTHO3 CBHUJAETENBCTBYET O BKIIOYEHUH MOOUJIBHBIX YCTPOMCTB B cdepy
€aMo0OCITy)KHBaHUSL.

CerosHs pealn30BaHbl CICAYIOIME HAIpPaBICHUS CaMOOOCTY)KUBAHUS: BEO-perucTparus
(56%), peructpaiusi ¢ momMoipo MoOunsHOTO Tenedona (21%), KMOCKU Ui CaMOCTOSITETHHOTO
BbIX0O/la Ha mocalaky (21%), u3MeHeHue mMapaMmMeTpoB Maplipyra B pexume oHnaitH (25%) u
CaMOCTOSATEIBHBIN Monck Oaraxa (12%).

be3onacHoCTh naccaxupos

B »stom romy 85% pecnoHAEHTOB MPENOCTABISIIOT  JaHHBIE O  MacCaXHUpax
MIPaBOOXpPaHUTENbHBIM OpraHam, 4yto Ha 4% Oonble, yeM B mnpomvioM roxy. W3 wux 73%
COTPYOHHYAIOT C 5 U MEHee CTpaHaMHM, ocTabHble 26% —c 6 u Oonee.

Texnosnoruu Ha GopTy

BonpunmHCTBO aBHakoMIianuii B Onvkaimme 3-4 roja NIaHUPYIOT BHEAPUTH KAaK MUHUMYM
OJIHY U3 CIEAYIOUMX YCIYr, KOTOPbIMH IacCaXUPbl CMOTYT IIOJIb30BATHCS BO BpeMs IIOJIETA!
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nepenaya SMS ¢ moOunbsHOTO Tenedona, cBs3b mo GPRS mns xommynukatopos Tuma Blackberry,
roJIOCOBAasi CBs3b C TIOMOINBIO MOOWJIBHOTO TeneoHa, IOCTYl B HMHTEPHET C IOMOIIBIO
MIEPEHOCHOTO KOMITBIOTEpA, Mepeaadya MTHOBEHHBIX cooOmeHui (IM) ¢ momormipio nmepeHocHOro
KOMITBIOTEpa. bojiee MOoNOBUHBI PECIIOHICHTOB YKa3alH, YTO OHU IUIAHUPYIOT CJIENIaTh 3TH YCIYTH
TJTATHBIMH HJTH K€ (MHAHCUPOBATH UX MOCPEICTBOM PEKITAMBI.

BbIBOJbI U IPEVIOKEHUA

B 3awmoueHunm xortemock Obl  OTMETHTb, YTO OOJIBIMHCTBO HOBBIX WT-mHHnMaTuB
aBUANPEANPUITUI HalIpaBJI€Hbl MUMEHHO HA MOBBILICHHUE JIOSUIbHOCTH acCaKUpoB. TeM MevalibHee,
YTO IOJIB3Y OT JOPOIOCTOSIIMX CHCTEM, BCE €LIE MOXET IEPEKPbITh HEraTUBHBIM OIBIT
CTOJIKHOBEHHUs C uesnoBedyeckuM (akropoM. Korma perucrpanuss NpoxXoauT HEpPBHO, Oarax
TepsieTcs, pelc 3a/lepKUBaeTCs WM CEpBUC Ha OOPTY OCTAaBJISET jKeJaTh JIydllero. TeM He MEeHee,
MOBBIIIEHUE KauecTBa pabOThl ¢ KIMEHTAMH CTajO Ui OTPACIH MOYTH TAKOW )K€ CTpaTeruyecKon
LeNblo, Kak oOecrieueHuMe O€30IMacHOCTH IOJIETOB — OCOOEHHO B CBETE IPOTHO3MPYEMOro
COKpALIEHHS MPUBBIYHO PACTYILETO MaccakKMpPOIOTOKA.

JIMTEPATYPbI
1. Comm crenseinyck mo UTC https://cyberleninka. ru/article/n/informatsionnye-
tehnologii-prid ut- na-pomosch
2. Kyna.ua http://news.kuda.ua/19669
3. Acrepoc. http//www.asteros. ru/press/press/478/
4. PenakiimoOHHO-HU3IATEIBCKUAN IEHTP «ABUAaTpaHcopT: Bo3aymHbIil TpaHcmopT

KazaxcTana cocTosiHUE U IIEPCIIEKTUBBI».
5. MHpopMalmoHHbIE TEXHOJIOTHH B TPAXIAHCKON aBHALMU
http://www.tadviser.ru/index.php/
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F'blibIMHBIH, OiTiMHIH KOHEe OM3HECTIH MHTErPALUACHI
HNuTerpauus Hayku, o0pasoBaHnnu U OU3Heca
Integration of science, education and business

UDC 378.147:8111.112.2
ZAURE BADANBEKKYZY

Academy of Civil Aviation

BASIC APPROACHES AND PRINCIPLES OF FORMING COMMUNICATIVE
COMPETENCE OF UNDERGRADUATES IN A NON-LINGUISTIC UNIVERSITY

The article deals with the basic approaches and principles of forming foreign language
communicative competence of undergraduates in a non-linguistic university.

Key words: approaches, principles, communicative competence, undergraduates, non-
linguistic university.

Maxkanaoa macucmpanmmapovly JUHSBUCMUKAILIK eMec YHugepcumemme wiem miniHiy
KOMMYHUKAMUBMIK KY3ipemminicin Kaiblnmacmsipyobly He2izei maciioepi MeH npuryunmepi
Kapacmulpoli2aH.

Tyuin co3dep: macindep, npunyunmep, KOMMYHUKAMUBMI KY3ipemminik, Masucmpaummap,
minoix emec yHugepcumen.

B cmamve paccmampusaemcsi 0cHO8HbLEe NOOX00bL U NPUHYUNBL POPMUPOBAHUS UHOSAZLIYHOU
KOMMYHUKAMUBHOU KOMIEMEHYUU MASUCMPAHMO8 8 HESI3bIKOBOM 8Y3e.

Kntouegvle cnosa: KoMMYHUKAMUBHAS KOMNEMeEHYUs, MASUCMPAHm, HesI3bIKOGOU 8Y3,
1n00x00.

INTRODUCTION

Modern standards of higher education in Kazakhstan today dictate new trends and new
requirements for the personal qualities of undergraduates, such as a high level of professional
knowledge and skills, willingness to use them, creative activity, sociability, desire for self-
development and improvement. Globalization trends and internationalization, the growth of
functional significance foreign languages, along with highly qualified professional sphere, the
ability of a graduate student to solve problems in the conditions of foreign communication
determine its competitiveness in the labor market.Teaching English at a university is an essential
component of vocational education. The main goal of teaching English is the development of
foreign language communicative competence of undergraduates in  higher education is
communicatively oriented and leads to the formation of communicative competence. The foreign-
language component of the master’s training program at a higher technical school plays an
important role, since a university graduate must have professional terminology, be able to work
with foreign-language reference books and Internet sources in the specialty, take part in scientific
discussions, make presentations and presentations to professional Topics.

In modern conditions, in the process of foreign language education, graduate students of a
technical university should not only master language means, but also learn how to use them to
effectively solve communicative problems in professional, cognitive and scientific fields. A foreign
language is considered as a means of acquiring and deepening fundamental knowledge in the main
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specialty. Thus, one of the key goals of foreign language education is the development of
professional communicative competence.

Main body

The organization of the educational process in the magistracy is becoming one of the most
pressing problems in connection with the revision of the goals and objectives of training foreign
languages in high school based on the new educational programm. Whatever direction preparation
of the future master of state educational standards include a foreign language in the compulsory part
of his general cultural training. The main tasks of teaching a foreign language to undergraduates of
non-linguistic fields, reflected in competencies, are formulated in a fairly general way. So, in the
main goals and objectives of the second stage of foreign language training,which is a master's
degree study, includes students skill to use a foreign language as a means of business
communication, use of language for professional and scientific activities, familiarization with
foreign experience, study of the studied problems abroad and the expansion of intercultural
communication. It suggests that at this stage the level of mastery of courses related to learning a
foreign language, involves the ability of students apply a foreign language in professional situations
communication and in situations related to research issues activities. In turn, this means that
learning foreign the language in the magistracy implies the presence of high-level students foreign
language skills, which, in our opinion, should be provided the teacher’s use of such learning
technologies that most form a foreign language communicative competence of students. To date,
the problem of the formation of foreign language students communicative competence is reflected
in numerous scientific. Communication, being an integral part of professional activity,is a complex
process of establishing and maintaining interpersonal contacts generated by the need for joint
activities and include perception, understanding and exchange of information. Dialogue
communication of communication participants acts as a condition of their involvement in
professional activities, as well as a condition reflection and the emergence of a motive for the
implementation of this activity. Inclusion of students in the dialogue dialogue, which has the basis
professional topics, becomes one of the most important conditions the formation of foreign
language communicative competence.

In contrast to the general educational approach in the formation of communicative
competence among students of linguistic areas,formation of communicative competence in the
magistracy non-linguistic directions should happen with emphasis on the specific needs of students,
taking into account the specifics of professional communication, the topics of the professional
environment, terminology, situations of interpersonal professional interaction, the relationship of
the chosen learning technologies with the reasons for learning the language of students.Thus, as the
basic principles in the formation communicative competence advocates needs analysis,authenticity
of teaching materials, interdisciplinary nature of training and relevance of the choice of language
tools to professional goals activities.

DISCUSSIONS AND CONCLUSIONS

As we have already noted, the formation of a communicative foreign language competencies
of non-linguistic students should be carried out taking into account the peculiarities of teaching a
foreign language in non-linguistic university, as well as with emphasis on certain pedagogical
conditions, such as the:

- Determination of the content of communicative competence in accordance with the future
professional activities of students;

- Step-by-step formation of a foreign language communicative competencies;

- Intensification of the process of forming a foreign language communicative competencies;
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- Immersion of students in a foreign language environment through conferences,round tables
the use of communicative learning trainings, role-playing and business games .

In connection with the need to create conditions for development in master’s students of
foreign language communicative competence, in our opinion, it is important to adhere to the
orientation towards the solution of the following educational tasks:

- developing an understanding of the need to learn a foreign language in the modern world, as
well as the development of the ability to use it as a means communication, self-realization, social
adaptation and cognition;

- creating conditions for lively easy communication;

- inclusion of students in real collective interaction based on various models, the transition to
active speech and cognitive activity students, the inclusion of each student in the work throughout
classes;

- strengthening the pedagogical impact on the student through learning skills to properly
maintain the conversation, refutation and argumentation, upholding the point of view;

- the formation of reflective and evaluative skills of students, skills objective assessment;

- development of teacher pedagogical abilities, namely skills clearly explain the assignment to
students, monitor its progress fulfillment, manifestation of mutual assistance, patience, initiative.

In the framework of the study of a foreign language in non-linguistic magistracy need to
develop communicative students' competencies aimed at practical application acquired at the
university knowledge of the specifics of professional activity,about the possibility of professional
growth in the process of conducting business games, watching thematic training films, reading and
discussing professional literature. The above forms of training future specialist to receive
information about: innovative discoveries, development trends of science abroad, about establishing
and maintaining international contacts on various aspects of future work. How shows the practice of
teaching a foreign language in a non-linguistic university, the main problem of existing pedagogical
forms of training, is “isolation of acquired knowledge and skills in the subject from practical
production and life realities. ™ It is determined the fact that traditionally mainly when teaching a
foreign language in a non-linguistic university uses the reproductive principle and grammar
translation method of teaching, consisting in memorizing existing remarks and texts, and topics for
oral discussion do not correlate between by myself. For this reason, students quickly forget what
they have learned, training material, which greatly complicates the process of studying and
mastering language. It can be argued that only a small the percentage of students is sufficiently
developed communicative skills of foreign language communication. We can distinguish the
following structural and functional model of the development of foreign language communicative
competence in a non-language university, aimed at:

- development of the mechanisms of language training of students, involving evidence-based
search;

- development of organizational approaches, in turn aimed at determination of the purpose
and objectives of training;

- selection and design of a specific structure of the content of training foreign language;

- selection and control of the content of the scientific conceptual apparatus, containing all
methods, forms, means of pedagogical influence on students;

- development of diagnostic tools to summarize the results training, as well as its correction.

The proposed structural-functional development model foreign language competence is based
on general didactic principles learning a foreign language. These principles include:

- focus on a personal approach to learning;

- consciousness of students;

- visibility of the availability of selected materials;

- feasibility of completing assignments, reviewing the course of training as creative process;
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- reliance on the activity-based nature of training;

- focus on the formation and development of student autonomy.

Along with the abowve, structural and functional model implements psychological principles
that include motivation students studying a foreign language and take into account individual,
psychological characteristics of the personality of students.

We can say that the competencies of the learning model are:

1) Sociocultural approach. It is based on interconnected learning the language and culture of
its native speakers.

2) A communicative-active approach provides multifaceted coverage of all available aspects,
parties and criteria mastery of a foreign language, taking into account all its functions, while in its
the center is the subjective-subjective model of communication. In the framework of foreign
language teaching for undergraduates of non-linguistic communicative orientation lies in the fact
that teaching oral communication and the use of a foreign language implemented in various kinds of
intellectual and practical activities,as well as in the communicative unity of the content and
organization of educational materials.

3) A student-centered approach. Under personality oriented approach means focus on the
development of the personality of students in as an active subject of educational activity. Such the
approach involves preparing the student for the process of self-development and self-improvement,
self-determination, self-organization throughout life.

4) A competency-based approach involves a set of competencies,which demonstrate the
students' real readiness for independent solution of tasks in practice. Such an organization of the
educational process includes:-an interactive approach with elements of creative activity of
students;-fulfillment of tasks aimed at developing the personality of future graduates; active
participation and independence in the choice of speech funds; ways and means of developing a
foreign language intercultural competencies of students based on a sociocultural approach.

Teaching a foreign language with the aim of developing oral foreign language

communication can be carried out using the following technologies:

1. The technology of communicative learning aimed at formation and development of
communicative competence of students in whole, which in turn seems to be a necessary factor for
rapid adaptation in an intercultural and interpersonal interactions.

2. Differentiated learning technology responsible for implementation of cognitive activities on
the basis of individual abilities, opportunities and interests of students;

3. ICT, which is a system of methods and methods of collection,storage, storage, retrieval,
transmission, processing of information through a computer.

4. The technology of individualization of training is implemented in all methods and forms,
regardless of whether to what extent and what specific features are taken into account.

5. Testing technology that controls the level of assimilation knowledge at the Ilexical,
grammatical levels, level of formation foreign language reading and listening skills, as well as
knowledge of linguistic studies.

6. Design technology consisting in modeling interpersonal interaction of students to solve the
problem,due to their professional training.

7. Learning technology in collaboration, implementing the idea mutual learning during the
implementation of both individual and collective activity.

8. Game technology that develops skills and building skills speech activity in order to solve
communicative tasks and problems in simulated professional conditions through foreign language.

9. The technology of formation and development of critical thinking,contributing to the
development of a diverse personality capable of critical thinking and the selection of information to
address the set in the classroom.
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Thus, for the formation of communicative competence in non-linguistic based on all of the
above approaches and technologies.

Practical part

One of the effective way of developing communicative competency of the students is using
round tables. There is an example of a round table lesson. The methodological working-out on the
basis of practical experience in conducting an open lesson in the discipline "Foreign Language
(Professional)" for first-year master's degree students (specialty ATT, in the scientific and
pedagogical direction) of the Civil Aviation Academy.

Procedure of the round table.

1. Invitation
MINISTRY OF EDUCATION AND SCIENCE
OF THE REPUBLIC OF KAZAKHSTAN

ACADEMY OF CIVIL AVIATION

“Improvement of master's degree education in
Kazakhstan and abroad”
Data: 11.X11.2019. Time: 12.00. Place: 27
MN(AT)-19 Almaty, 2019

2
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2. Program of the round table

Neo Names of speakers Titles of the reports

1 | Zaure Badanbekkyzy Keynote speech
Candidate in Philology, professor

2 | Kayirkhan Kazhymurat MNAT-19 Introduction

3 | Tastankul Abylay MNAT-19 Master’s degree education in the

4 | Nurbayeva Zhansaya Master’s degree education in
Baysakalova Karima

5 | Beisenov Almas Master’s degree education in
MNAT-19 > L=

6 | Kenzhebayev Duman MNAT-19 Master’s degree education in

7 | Kosylgan Mariyam Master’s degree education in
Kayirkhan Kazhymurat
MNAT-19

8 | Bulatova Nazerke MNAT-19 Master’s degree education in

9 | Anarmatov Khassan MNAT-19 Master’s degree education in

10 | Zharkynbekov Eldar Master’s degree education in
Zhumadilov Zhandos
MNAT-19

11 | Master’s degree group Discussion
MNAT-19

12 | Usseinov Yerlan MNAT-19 Conclusion

Let’s watch, see and enjoy our job! Master's degree education in different countries.
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SPEECHES
1. Keynote speech: Candidate in Philology, professor Zaure Badanbekkyzy

One of the goals of the education system of the Republic of Kazakhstan is to form a highly
personalized, educated, creative, cognitive person. This is the purpose of today's roundtable.

As vyou know, self-studying under the teacher and individual work of students and
undergraduate students in higher education institutions constitute the majority of all curricula, and
its effectiveness should be consistent with the requirements of the undergraduate's professional
orientation. One of the interactive methods is providing self studying of master's degree in the form
of around table.

What is a round table? A legend says that a legendary king of Britain Arthur, historically
perhaps at the end of the 5th and the beginning of the 6th century, that he and his knights were
sitting at a round table when he was fighting against Saxony invaders. This meant that nobody was
in the beginning and that everything was the same. Also, if you watch earlier Kazakh films, you can
see that all the participants satin a circle round.

What are the goals we will pursue in conducting a students individual work (SIW) as a round
table? It enhances the scientific and creative activity of undergraduates, develops self-study skills
with scientific literature, generates generalized descriptive and analytical skills, analyzes the ability
to make own decisions and conclusions, and also to build a speech culture.

TEACHING PRACTICE

My teaching experience shows that one of the most effective teaching methods is conducting
independent work as a round table. The key point of the round table is a team work discussions,
which are creative in nature of educational and cognitive activity. The mechanisms of self-control,
self-regulation, self-education are developing, developing the skills of research and project
activities, developing a culture of discussion. My goal is to demonstrate the practical application of
interactive teaching “a communicative-active approach” in teaching English.

1.Kayirkhan Kazhymurat -Introduction

2.The USA —Tastankul Abylay

3.Russia — Nurbayeva Zhansaya/Baisakalova Karima

4. The UK — Kenshimbayeva Aigul, Beisenov Almas

5.China — Kenzhebayev Duman, Shubayev Darkhan.

6.Latvia — Kosylgan MariyanvKayirkhan Kazhymurat

7.France — Bulatova Nazerke

8.The UAE - Anarmatov Khassan

9.Kazakhstan - Zharkynbekov Eldar/Zhumadilov Zhandos

10. Discussion - Master’s degree group

11.Usseinov Yerlan - Conclusion

At the end of the round table, the seven decisions were made:

1. We need master’s degree students exchange programs.

2. Update current study materials/equipment.

3. Scientific practice abroad.

4. Cooperation (partnership) with airlines, MROs (maintenance, repair and operation
organizations), manufacturers.

5. Transition education in English.

6. Teamwork programs/projects.

7. Employment programs.
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CONCLUSION

The following conclusions can be made:

1) In teaching a foreign language in higher education, a dominant place is taken by a
communicative-oriented approach, the purpose of which, first of all, is the formation of students of
foreign language communicative competence.

2) By foreign communicative competence we mean a certain level of communication skills,
readiness and ability to communicate in a foreign language according to specific requirements
based on specific foreign language knowledge, skills. In a foreign language communicative
competence includes skills and abilities adequate use of a foreign language in a specific
communication situation.

3) Analysis of the component composition of a foreign language communicative

competence showed that its structure is characterized by multicomponent.

Moreover, among the common key components, linguistic (linguistic), sociocultural and
pragmatic.

4) The competencies of undergraduates in non-linguistic fields have their own

specificity and requires special forms and technologies of training.

5) When forming foreign communicative competence in the master's program in non-
linguistic areas, it is important to rely on interdisciplinary approach. Foreign language training
should be carried out in accordance with the specific needs of students, with taking into account the
specifics of professional communication.

6) One of the prevailing development approaches communicative competence is an emphasis
on speech students' activities, giving them the opportunity to speak in

the role of an active participant in interpersonal and intercultural interactions.
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Q0K 301 (574)
L ABJTVPA3AKOBA I A., *’KVAH/IIBIKOBA 3.K.

L Asamammuix asuayus axademusco
2 . .
Tapasz Memnexemmik neoa2o2uKanblK yHUGEPCUMemi

KA3AK KOF'AMBIHIATI'BI AYBI3IIA ®OJIbKJIOP/AbBIH 9JIEYMETTIK
MAHBI3bI

Maxanaoa Kazax KoeamvlHOa aybl3uia GOoIbKIOPObIH dNEYMEMMIK MAHBIZbL KAPACMbIPHLIAObL.
Kasax gponvrnopul Oipezeti, 011 KblpblKman acmam #anpobl KAMmuobl, 01apobly 6aculm 6eici mex
Kazak aywlz a0ebuemi ywin eana man. byn srcepoe bamuipnvik ayeimenep, anvizoap, uiocopusibiy
ounap, apuay, yupemwiikmi epmeeinep, scymoakmap, aghopuzmoep, maxai-mamenoep, KOumacy,
becik dicone odicepiey 2HOEpPI, XANblK MYPMbICHI, KA3AKMApOblH OMIp JHcAlllbl MYCiHiel ascviHoa
MOoablK MYCIHIK Oepemin MaoHi mepey ounibl aHeimenep. Kazax xankpinoa makan-womenoep,
aHcymoakmap, aghopuzmoep aneymemmix opmasa yaKkeH mapouenix Kyu oepeoi.

Tyiiin ce30ep: maxan-mamendep, cymbakmap, agopuzmoep, ¢orvkiop, Ka3axK aywl3
a0ebuemi, TUPUKANbIK-INUKATLIK NOIMA .

B cmamve paccmampugaemcs coyuanvHas 3HAWUMOCMb YCHHO20 QONbKIOPA 8 KA3aXCKOM
obwecmese. Kazaxckuii ¢ponvknop ynuxanen u nacuumoigéaem 6o.ee copoKka Hampos, OOIbULUHCIEO
U3 KOMOP®IX XAPaKmepHvl MOJbKO OJi KA3AXCKO20 (QONbKIopa. Omo ucmopus 2epouteckux
ucmopui, n1e2eno, QuUI0COPCKOl MbLCIU, CAMOOMBEPAHCEHHOCU, MPAOUYUOHHBIX CKA30K, 3A2A00K,
aghopusmos, nociosuy, nPowaHuil, KoiblOeIbHbIX U NOXOPOHHBIX NeCeH, (YONbKIOPA, OCMbICIEHHbIX
n0BeCcmMB08aHULl, KOMopbvle 0arom NOIHOe NOHUMAHUe dHcu3Hu Kazaxos. Ilocrosuysi, no2osopku,
3a2a0Ku U agopusmsl Kazaxckoeo Hapooa npuoaiom OOIbLULYI0 00PA308aAMENbHYIO CUTY COYUATLHOU
cpeoe.

Knrwuesvie cnosa: nocnosuyvi, nocosopku, agopusmvi, @QONLKIOP, KA3AXCKUU QOIbKIOp,
JUPUKO-DNUYECKAs: NOIMA.

The article discusses the social significance of oral folklore in the Kazakh society. Kazakh
folklore is unique and has more than forty genres, most of which are characteristic only of Kazakh
folklore. This is a story of heroic stories, legends, philosophical thought, dedication, traditional
tales, riddles, aphorisms, proverbs, goodbyes, lullabies and funeral songs, folklore, meaningful
narratives that give a complete understanding of the life of Kazakhs. Proverbs, sayings, riddles and
aphorisms of the Kazakh people give great educational strength to the social environment.

Key words: proverbs, sayings, aphorisms, folklore, Kazakh folklore, lyric-epic poem.

KIPICIIE

KazakrapablH TepeH eXenri, ATHHUKAJIBIK TapuXka TaMBIPBIMEH KETETIH aybl3la XallbIK
HIbIFAPMAIIBUIBIFB]  XalblK OachblHAH OTKEH TApUXU OKUFajap HErBIHJAE KypbUIFaH OaThIPIIbIK
epTerviepMeH, JIMPUKAJIBIK-MUKAIBIK [O3MallapMeH, aHbI3ZapMeH OeliHeneHreH. OmnapiblH
QIIFaIlKBl KO37Epl OCKEPH €pIIK KOPCETKeH adaMIapblH epIKTepl Typalibl KbICKAIllA SHTIMeEIep,
ONUIETCBIIK CHIHAFBIH TacTall KETKeH JKacTaplblH KAWFbUIbl Maxab0aThl Typasibl OHTIMENED,
TaOWFaT KYIITepIMEH KypecTe KOPIHTCH XaJIbIK KUSUIbIHAH TYbIH/aFaH eJICHEp Kipei

Onap €3 Ma3MyHBIH/Aa TEPEH NAaTPUOTTHIK, Ma3MYH/a MOITHKAJIBIK, KOMBUIFAH MaKCaTKa )KETY
yiiH OIpITiKKe, PYXThIH Oepik OoJybIHA, TAOAHABIIBIKKA, OATHIPJIBIKKA MAKBIPYMEH KOPCETUIC/IL

Cy TaMubICBIHAH Kajail kepiHic Oepce, 1o conail (oJIBKIOP XalbIK TaFAbIphl MEH JaHAJIBIFBI,
KOpIIAFaH oJIeMre KaThlHAchIH kepcereai. Kazak Qombkinopsr Oipereil, oi1 KIPBIKTaH acTaM >KaHpP.IbI
KaMTH/IbI, OJIapJIbIH OachkiM O6JIir TeK Ka3ak aybl3 oJcOMETi YIIH FaHa ToH. bys xepne OaThIpIIbIK
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OHTIMENIEp, JTMPHUKAIBIK-IIUKAIBIK T03MaJIap, aHbI3ap, J>KaHbUINAIITap, Maxa00aT >XKoHE oJeT-
FYpBINT QHJEpl, (QUIOCOMUSIIBIK OWNap, apHay, YMpEHIIKTI epTerviep, COHJai-aKk ©TKip ce3nep,
xymbakrap, adopusmuep, Makal-MOTENJep, KOIImacy, OECIK JKOHE JKEpJiey OHJEpl, XaJIbIK
TYPMBICHI, Ka3aKTapJblH ©MIp XaWJbl TYCIHIN asChIHIA TOJBIK TYCHIK O€pEeTiH MOHI TepeH OMJIbI
OHTIMEINep.

XanplK eNeHACpHIH Typiepi opTypil byn kazak orbaceinna Oipae-0ip okura, KaHIal 1a Oip
MepeKe OHCB OTIEeTeHIHEe OalIaHBICTBl. YHJIEHY TOWBIHIA, MbIcalibl, «OKap-xap» OpBIHIAIIBI -
KATBIHIBIKTEI XOPMEH OH alTy TYpiHAE KbI3Jap >KaFblHAH Ma, XKIMT - KypJacTapbl JKarblHAH Ja
HIBIFAPBINT  cally OHjepl opblHAananpl. «ChIHCY» TaFbl OIp CalT - AJCTYp OHI TyFaH OINAKIEH
KOIITacy-aybUlJla YHJICHY YPIICIHIH alJIbIH/Ia KAJIBIHJBIKKA OpbIHaanansl. Kyiiey *Kirir aybuUIbIHIIA
OHINI KATBIHABIKTBIH TYBIC-TYBICTAPBIMEH TaHBICYy YIIH «beramapy aTThl YIIHII CalT-IdCTYPIIK
OH OpBIHJANAJBI. OpOIp TyFaH-TYBICKAHIAPBIHBIH OJICHACPIH/IEC CUTIATTall OTBIPHII, OJ1 KAJIBIHIBIKKA
OHBIH KYPMETIHE Tar3bIM €Tyre, JalbIKThl KeIiH CHUSKTHI KYPMETIICH KapayFa Imakpipaasl [1].

OcpiHBIH 0opi Facwlpyap OOMBI XaJbIK HIbIFapMaliapbiHa apHayiFaH Kazak (oIbKIOPBIHBIH
aTaychl3 TYBIHIBUIAPBIHBIH KYII-XKIFepiHiH HOTHkecl OJiap aybI3gaH aybI3Fa, YpIIaKTaH YpIHakka
OepiireHiHe OailIaHBICThI, OYJI MIBIFApMAaJIap ©3repTUTi, TOJBIKTHIPBUIBII OTHIPIBI.

HEI'I3I'l 6OJIIM

XaNbIKTBIH OIpITiri-0aTeipiapablH O0acThl KeHimKepi OONbIM TaObUTATHIH OapibIK OATHIPIIBIK
Kalipl epTerviepaii 0actel Makcatbl. OuapablH oienepi akpUIABl KOMEKIIIep, KEeHecHiep
peniHae Oonaabl, Meicansl, KoObmanasl na Kyprtka, Ep-Taprein na AKKyHIC KylieynepMeH KaTap
eMIp/iH OapibIK KUBIHIIBUIBIKTAPBIH Oediceni, KoraMm eMipiHae Kypece Outeni Kedinkepiep
KepeMeT KHUBIHJBIKTapbl, albIpbUIbICYTapAbl Tajam eTell, OIpaKk COHBIHAA KypecTepl HOTHXKENl
OOJIBIIT NIBIFAIBIL.

«Kp13 Kibex», «Ko3bl Kepremnrbasa cyiy» JHpHKaTBIK-3MHUKAIBIK MOIMANIApPhl Ma3MYHBI
OoripiHIIA Oip-OipiMeH ykcac Oombin kenmeml. «Kpi3 XKibex» amockiHa OeiiHEeneHyl OOWBIHIIA JKOHE
OKUFaJapAbl epicTeyl, OoNapJblH >KaHpJapblHA OJEYMETTIK - TYPMBICTBIK OaFbITTa, Maxa06ar
JUPUKACHl TOH €KeHi kepceTiireH. An «Aiman-Illonman» mosmacelHIAa COJI Ke3Zeri Kaszak
KOFAMBIHBIH ©MIpI MEH TYPMBICBIHBIH OapJiblK KYOBLIBICTAphl IIBIHAWBI JKOHE apTHIK OCEpIICHYCB
oeitneneneni [2].

JIMpUKaNbIK-3MUKAIBIK [TO3MaIapAblH OOsylapblH asMai, epekiie MaxaOOaTmeH aBTopiap
KBI3JIbIH CYJTYJIBIFBIH JKbIPJIAal b, OFAH KOPILIAFaH OpPTaJarbl CaJbICTBIPYJIAp MEH SMUTETTEp Ta0aibl.

Kazak eprericiHiH TakpIpplObl Op TYpJi, acipece CHKbIpIbl JIyHHenepre Oail OeiiHene
Ke3zecei. bys skeplieH TeHeanorHsuTbIK JKOHE TOTIOHUMHUKAIIBIK epTeriiep/, aHbI3ap MEH CHKBIPFa
TONBI OHTIMeNepal kKatap TaOyra Oomambl. Kaszak eprerviepiHiH TaHbIMajd KeHimkepiepl - Ammap
Kece men JKupeHiue memeH 60ibIn Kenel

Kazak xankpiHIa Makaia-MoTesaep, >KymOakrap, adopusmuep oJIeyMeTTIK opTara YIIKeH
TOPOMEITIK Kyl Oepe/ii.

JKBIpIIbI-XalbIK  OPBIHAAYIIBICH], CYBIPBII CajiMa JSCTYPJi TOCUIAEpiH maiijanaHeim, Oip
ME3TUIie XalbIK acmanTapblHIA EpEeKIle ONBIH KOPCeTe OTBIPBIN, TYTAac MOIMaHBI €CcKe Tycipe
amateiH agaMm. OChIHAAW napa TyrFaapabslH 0ipi MypbiH xbipay (1860-1954) Gonapl, Oip corTe
ecre cakranm aja anarbiH okaneiFa ue Oonael. XIV - XVII racelpinapaa  XamnblK — aybl3
MIBIFAPMAIIBUTBIFBI  eCKepTKi  «KBIpBIK  OaThIp Typajbl» AIHUKAIBIK MOIMATApPAbIH  TYTac
CEpUSCHIHBIH Ma3MYHBIH €CKE aJIblll, SMOLMOHANBI TYPE alThIN Oepe anaThIH.

OHII-XaJBIK HETBIHAE OpBIHJAAY INEOCpIIriHIH OWIKTINHE JXETKeH TyiFa. AJ Ka3aKTbIH
kopHekTi oHmIci Owipe KamaybaeBka «Aram ask», <«OKamrpi3 apma», «YIr moc» Kypaemti
mbiFapManapbid [laprkaeri JlyHuexysuik kepmese A10MObIpaaa oiHaraH O0JIaThIH.

AKBIHIAp aMTBICTapBl - XalbIK IMOA3MACHIH CYHETHACPAH Kem OeJiri »KWHAJIFaH CYyBIPBII
cajIMa-oHIIIEPAIH IMO33USIBIK CaWbICTapbl OpJailbIM TaHbIMall OOJJbl. AWTHICTa Kapama-Kapchbl
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JKaKTarbl aJaMMEH akKblH ©3 pPYybIH, OHBIH aJaMIapblH MakTar, ©3iHIH CYBIPBIN CaIMabIFbIMEH
OipaeH »xanracTeipa OUieTiH. backa ma 3 TYBIHBIH Kadip-KacHeTi MEH TaOaHIBUIBIFBIH, OJapiIblH
’KOMapPTTHIFbl MEH JKYPErH YTl €TTII aTall eTeTH.

XanplK apachlH/a Ka3aKThIH YJIbI akelHBI JKamOb1 JKabGaeB (1846-1945) keHIHEH TaHBIMA
OO B

Maxan-MoTeIIepIiH MOATHKAIBIK MOH-MaFbIHACKI JKaH-)KAaKThI 3€PTTEITCH JKOHE OYJI Typasbl
KOl JKa3bplIFaH. AJaiifa, MOdTHMKa TeAarornkaMeH ThIFbI3 OaiinmanbpicTa. COHBIMEH KaTap, XajblK
JMAHAIBIFBI O3IHIH epekie menarorukacbiHa ue. COHBIMEH KaTap, IMeJarorHKalblK 3epTTeyiepie
aBTOpJap MakajJ-MOTelllep MEeH TopOue HAesuIapblH KapacTbipa OTBIPBIIN, MEJarOTMKANIbIK TYHCIK
MEeH MAaKCATTBUIBIK HJESChIHA E€HTeH IMeJarorHKAbIK MPUHIMITEPAl CUpPEK Talaaiabl. XaiblK
JAHAJIBIFBl  €CKEePTKIITEPIH IEJaroruKaIblK OefiHe peTiHJe KapacThlpa OTBIPHIN, OJAPIBIH
KYpBUIBIMBI MEH Ma3MyHbIHA KbICKAIlld JHJAKTUKAIBIK, 9JIICTEMENK-3THOJOTHSIIBIK Tajaay Kacay
KaXKeT.

Maxkan — MOTenAep XaublK aybl3 oNeOHMeTHIH eH OeNceHal KOHE KeH TapaliFaH
eckepTkimmepiHiH Oipl. OHAA XanblK FachIipyap OONBI ©3HIH OJEyMETTIK-TApUXU TIKIPUOECIH
JKUHAKTaAbl. OJIEeTTe, ONapAblH adopu3MIiK QopMackl MEH OKbITY Ma3MYHBI 0ap, XaJIbIKTBIH
oiyapbl MEH Ce3IMIEpPIH, OHBIH KOFAMIBIK OMIPJIH KYOBUIBICTapblHA KO3KApacTaphlH, OHBIH Kac
YpHakTel TopOWeney Typaibl SMIUPUKAIBIK KAIBIITACKAH TYCHIKTEpIH Ourmipesl. XaslblK ©3iHiH
KOIl FACBIPJIBIK TapPHUXbIHJA TMEJArOTHKAIBIK TYPFBIIAH OapibIK YpHakTapasl KYHIbI JaHAIBIFBIH
MaKaJI-MOTeNIep apKbLUIbI KOPCETE alajpbl.

XanplKk Makal-MoTenaepl eMipiik Oakpliaylnap HErBIHIE XOHE KOFAMHBIH MaTepHaNIbIK
JKOHE PyXaHU OMIPIHIH KaKeTTUTIKTepiHEe CyieHe OTBIPBIN KyphULAbl. OUTKEeHI XalblK adopu3maepi
KOTIIUTIKTIH ~ aKbUIBIMEH KYPBUIFaH, KOMTETeH YPHAKThIH FACBIPIBIK KOFAMJIBIK-OJICYMETTIK
Toxipubecivern TekcepiireH. Omap Oipereit OoibIN Keneml XallbIK JAHAIBIFBI PETIHAE KONTEreH
WIBI OWIIBUIIAPEI MaKal-MOTENIepre >KOFaphl 0ara Oep/ii.

Maxkan-moTenep HakpUI CO3JEp OKBUIBIN, OipHEe yprak TOpOHWENeH]l, COHBIMEH KaTap
KeOIp Makai-MaTenaep YJibl aAaMaapAblH OMIpHJErl ypaH OOJ/Ibl.

XanpIKTBIH TaHBIM KO3l PEeTIHIETI MaKal-MaTeNiepre AereH KO3Kapachl YIKEH KbI3BIFYIIBUIBIK
Tyabipaabl. OpbIC XallKbl Makaj - MITENJep/il KAHATThl CO3ep, UTAIbSIHIABIKTap - XaJblK MEKTeOl,
[IbIFpIc XaNmBIKTaphl - SKIIMEH >Ka3bUIFAaH MapykaH Jen araiapl. Anaiifga, OyJ YITTHIK-©31HIIK
VFBIMHBIH CpEKIIeTIKTepiHe OailJIaHbICThl AHBIKTATYBIHAA Kom. «Makal-MoTelre KOl OepIi»,
Jei i 6amkypTTap. «AKpUIIBI aJlaM MaKajIChl3 COMIEMEHa, - ISl KapaKaJlmaKrap.

«AxpUTbIH Oap Ooiica — OWBIHIBI Kajgarayia, »KOK Oojca aWTaThlH MaKal-MoTenaepal
KaJIarajibl», - JIeM TYPKMEH XaJIKbIHJa aluThlIaabl. KpIpFeI3aap MakaI-MoTeIACp Il OKSICPIH KYH/IbI
Mypachl PETHJE KapacTbIpalbl, COHJABIKTaH: «JaHa OKEHIH YJIbl MaKajl-MoTenjaepre Oai» nen
anuTapl.

XasblK Makayl - MOTEJAEpAl *KOrapbl Oaranailfibl, ©MTKEHI «KybIC Cyla OaJbIK YKOK, Makas-
MoTenae oTipik koK' bapiblk adopusmuep OeifHenl ceiyiey JIEMEHTTEpIH KaMTuIbl. OChIFaH
opail, XalblK MakaJl - MOTENJEpPJi OSIeKensey, co3 TY3bl, co3 Oosybl nen aiTansl. OchUraidiia,
XalbIKTapJblH TYCHINHJAE Makall - MOTENJep aKblUI-ONJIbIH Ke3l peTiHJe, eNIKTey YIIH YIiIrl
peTiHIe, MEWIpiMII KEHEeCHl >KOHE OIpiHIIm ToJaiMrep peTiHIe, OYpPBIHFBI YPIIAKTBIH aKbLI-OH
Mypachl peTiHjie *koHe OeliHeNi oilnayabIH YArici peTiHie co3 ConeIi

byn nporecti TonbIFbIpaK KapacTbipaiiblk. EH angsiMeH, aopusMaep eTe KbIChUIFaH, KbICKA,
CO3CB3, aKpUICHI3, OHAW ecTe Kalajabl >KOHE >KacTapblH eMipiHae ypaH Oona amaabl. Mbicambl,
eHOCKKOPJIBIK JKOHE eHOCK TopOueci Typaibl MaKai-MaTenaep ote ToH [3].

KonarkaitnpiblK [IBIFRICTBIH FACBIPIBIK 3aHBI PETIHJAE, COHJAl-aK «KOHAK Kaiija, OHAA
COTTITIK», «KOHAK OKEJIEH YJIKeH», «aJaMapra KOHaKkail 0om» JereH Kpicka adopusmuaepre Oait
KeJe/Ii
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AZlaM TYJIFachblH KaJbIIITACTBIPY, TOpOHENey Typajibl XallbIK OMBIHBIH adopu3MAEpiH KbICKAIla
xoHe OeifHelni Typae kepceTenl. XalbIKTbIH TOpOUENK Heri3ae caHalbl Typae TeK Oip KOl FaHa
€MeC, COHBIMEH KaTap €Ki KOJJbl, OipkaTap Kardaiiapja KOl MBIKTbl, TIITI KOICATHIIbI
adopusMaep, TOATUKAIBIK pudmanap Oepimred. benrini  donsxmopmber  C. I, JlazyruH:
«MaKanapaarel pudmanap Ke3aehHcok emec, dfeiil xkacainrad. Onap oneTTe eH MaHbBI3IbI CO3Eepre
Tycea». byi dakrine memarormkanblK MaKCaTTHUIBIK HUCSCHIH KOpMEyre OOJIMai Ibl.

Exi mep3ivai adopusmieple eKHIN >KapThIChl OETTE CANBICTBIPY apKbUIbl Makam-
MOTeJIEepaiH 0aCThl MAaFbIHAJBIK XKYKTEMECI MEH JKaJIbl TOpOUENK UACACHIH KymelTeai. Mpicaisl,
adopu3MIep: «Kapra o3 OamamaHIapblH aK OajamaHbIM JIEN aTalbl, KipIi ©3 OajanmapblH HO3IM
el aTaiably.

OchbIHBIH 00pi XaJIBIKTBIH ©3IHIH TEJarorHKaJbIK YCHIHBICTAPBIH KAJIBITACTHIPFAHBIH KOHE
OMIp KKETTUINH OaCIbIIbIKKA ajda OTBIPBIN, KOFAMHBIH MaTepHAIBIK OMIPHIH  TYpii
KOpIHICTepIHE J€H KOsl OTBIPBIN, OUINIpreHiH Kyonmanabipaabl. byn oiiasl I1. Jladgapr eTte kakchl
OUTIPAL»YKONIIUTIK CO3/IEp MEH MaKall-MITeNJep TUAI KOpIIaraH OMIpAiH KyObUTbICTapbIMEH
OailTaHBICTBHIPATBIH JKEKEJIETeH CO3/Iepre KaparaHJa aHbIK OOJybl MYMKIH €KEHJIIMH KOPCETEI.

Ocpunaiinia, adgopu3MAECpAIH KOMIO3UIUSIIBIK KYPBUIBICHIHIA TEK HIBIHABIKTBI MEHTepyre
FaHa €MeC, COHBIMCH Karap OMIpJiH >Ka3blIMaraH 3aHJapblHa alHaITyblHA, JKEKE TYJIFAHBI
TopOuesney MeH KaJblTacThIpyFa TIKEJIeH BIKHAN €Tyre €CeNTeNreH OJIapJblH MeJaroruKasbiK
MaKCATThUIBIFbI KOPIHE/TL.

KoraMm eMipiHAEC TOpOMETK OCepiH KYIICHTy MAaKCAThIHJIA XalbIK IMOA3USIIBIK OCHHCHIH,
CO3MIK BIPFAKTBIH Op TYPJi KypaiJapblH TaiiganaHa OTBHIPHIN, ©3IHIH TYBIHIBICHIH KOPKEM TYpe
pacimueyre, adopu3MIEPIiH >KapKbIH WHTOHAIUSUTBIK-MAFbIHANBIK JTBIOBICTATybIHA KOJI JKETK3yre
KOJIJIay KOPCETTL

Putopukansik cypakrapMeH Makai - MOTENAep aJaMHBIH Ha3apbhlH CO3/IH 0acTbl, MaFbIHAJBIK
JKarblHa aynapajbl, OHbl KOMBUIFAaH CypakKa OMJIaHyFa, OFaH jayal Oepyre ThIpbICYFa UTEpMeENei i,
COJl apKbUIbl JKac aJaMHBIH CcaHa-ce3Mi MEH MiHe3-KYJIKbIHa adopu3MAepAH  TUIMII
HMOLIMOHANBIK ocepiHe xeTedl. OChIHAal KOMMEH XallblK JaHAIBIFbl ©3HIH TOpOHENiK KbI3METIH
TUIMIII aTKapaasl [4].

XKac OybIHFa MONUSIIBIK 9CEP €Ty MaKCaThIHAA XalbIK JBIOBICTHIK (DOpMaHBIH OailIbIFBIH
aKplJIFa KOHBIMIBI TalganaHbel, agopuU3MICPIIH MY3bIKAIBUIBIFBI MEH OYSHAUIINHE Hazap
aymapabl, OCBl  CaNBICTBIPY YINH TumepOonamap, Meradopanap, HWPOHHUS, aJUICTOPHUs
naigalagbUIaab].

Adopusmieri UpOHUSHBI TaiifanaHa OTBHIPHIN, XalbIK Oenriri Oip MeJaroruKaliblK Hern.i
Cakram, ajgaM oJICBIIriHe, akayJapbl MEH KeMINUTIKTepiHe Haszap ayaapaabl, Oyl KeMIIUTIKTep.Ii
’KOIOFa HUET MEH YMTBUIBICThI OATa/IbI.

['unepbonmap aca MaHBI3ABI MENATOTUKANBIK VFRIMAAPABIH MAaFbIHACBIH oJeiii ackipa
KOPCETYre €CEeITENTeH COKIaKrap peTiH/e XalublK adopu3MIEpIHIC KCHIHEH KOPCETUITeH.

XanplK ©3 YpHarblH KapamnaibiM, OUTIMITa3, opJaiibiM JIaHbIKTBI OKyFa JNalblH CKCHIIKTEPIH
keprici kenml. OKpITy >koHe OUTIMAI MeHrepy OaphiChiHAa KaiiTanay MaHbI3Ibl. Kazak Xaykel
OKyZarbl KalTajaylblH MaHBI3BIH TYCIHE OTBIPHIN, *acTapra: «Oip FaHa calak aj, OHbI MBIH PET
KalTajamn aim JereH keHec Oepei.

AdopusmaepiiH TopOMETIK oNeyeTiH XalblK TUrepOoiaHbl KOJAAHY apKbUIbI KeTepyre
YMTBUIAJIBI, 9/Iel1 COJI HEeMece o3re e OMIPIIK >KaFmalsiapAblH epeKIlie MOHIH: «TOFbI3 JKbUIIA [1a,
CONl CHSKTHI TOKCaH Ja» (OananblK MIAFIHAAFBI TOPOMEHIH MOHI Typallbl), «YII MBIH aiThl XKY3
KOCINTIH WMHIETI €H MaHBI3ABICH - CTHIILTK» (€HOCK KUBIHIBIKTAPBI) MEH (0KY3 MBIH KYJIABI3 OIp
ailpl amMmacTeIpMaibl» (CyHIkTi aH Typanel). [umepOGonaHbel naiijanaHa OTBIPBIN, XaJIbIK
ollenTilK, eHOeKcyHriurik, OuriMre ymTbuly, Maxab0aTka aJayJblK CHSKIbl KACHETTEp.iH
MaHBI3IBUIBIFBIHA O/ICH1 Ha3ap ayaapaibl.
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Onuterrep OeifHenl aHbBIKTaMa, >KACBIPBIH CANBICTBIPY TYPIHJAE TMOHAEPIe KOCBHIMIIA
KOpPKeMIK cumarraMa Oepyre MYMKHAK Oepenl XalblK ©3IHIH KONTEreH HIesNIapblH pTYpIi
AIUTETTEP/l NaiilaiaHa OThIpIN OUaipenl. bys perre, anaMHBIH achll aaMIepIlik KACHeTTepIHE
OMIK SIIUTETTEp dNei Oepiiel. «AKBLI - aITBIH, OW — KYMIC», «FBLIBIM - OKy OacTaymibIChl, OUTIM -
OMIp IILIPAFbI», «ILIIAMIBIIBIK TYOI-Ta3a alThIH.

[lemarormkanplk Tanmay KOpPCETKEHIEH, amamfa JereH adopu3MACpIiH SMOIMOHAIIBIK
TOpOMENIK oCcepiH KYIIEMTYy MakcaTblHIa XajblK TOJ3MSUIBIK CONJICYIl OyeH/L, MY3bIKAJbIK,
BIPFAKTHI JBIOBIC TYPJIEPIH IMaiiianaHa OTHIPHII KacayFa THIPHICTHI.

Maxkan-mMoTenepai  MeAarorukaiblK  HETrBl  PETHAC <«XaJIbIK OWBIHBIH PEHD» peTIHIe
KapacThlpa OTBIPHIM, OJAPJBIH alKbIH aJamMrepuiinik - OuTliM Oepy cumaTblHa Hazap ayaapy Kepek.
CIOKEeTTIH CHIIaThl JKOHE XallbIK aybl3 oneOueTi KaHPIAPBIHIAFBl IC-OPEKETTEPAIH Jamy
epeKIeTikTepi op Typil byin skepae omap OaThIpibIK CHUIIAaTKA HWE, €pTeriie KepeMmer-
(daHTaCTUKANBIK, JIMPUKAIBIK >KaHpJa OMIpJIIK-CeHIMAl JKyHeci kailblHIa, ©HTKeH1 Oy
IIBIFapMaapiaFbl  KeHIMKEpIepAiH iC-OpeKeTiHIH MakcaThl dp Typii byn ycransiMaa wmaxain-
MOTEJNJIep JKaJIbl aIaMIepPIIUTIK-OKbITY CHITaTBIH/Ia €KEHIH aTam oTyre 0oJabl.

Anamrepuitik-oKpITY —€e3/epl MEH MakaJl-MITeNnaepl ajaM Typaybl, >KEeKe TYJIFaHbIH
KQJIBINITaCybl Typalibl, aJaMIepIllliK, €HOEK, aKplI-OW, JAEHE KOHE ICTETUKAIBIK TopOHe Typaibl
XaJIBIK TYCHIMH OULAIPETIH ONJIACTBIPBUIFAH YCBIHBICTAP/IBIH TYTAC KEIICHIH KAMTHIBI.

Makan —motenaep TopOue HeriiHAe ordachl, ara-aHajap, Oanamap Typasbl, >KacTap/bl
CHOCKKE JIeTeH CYHICIICHIIITIK, aJaMIepIIUTK Ta3alblK, (U3UKAIBIK KOHE ICTCTHKAIBIK KETULAIPY
pyXblHJIa TopOUeney Typalibl XalblK JaHAIBIFRIHBIH HAKThl Ma3MYHBIH Tanjiay TOPTIOIMEH erkei -
TEMKEIT KapacThIPBIIa/IbI.

KOPBITBIH/IbI

Kazak XxaJKpIHBIH QJIEeMIIK MOACHUETIHE KYH MEH OHJEep MEH >KOHE IOCTYPJIi MY3bIKaJIbIK
MypaMeH Olpre KOCKaH yJjecl OFaH KYMSH OK. bBIIH yprak OYIiHTI My3bIKaHBIH COJ Ke3leplieH
Oactay amaTblHBIH yMbITHAMAbl. Kazak xankel opkamad, «EmiM-ail» OyeHIMEH >KYMBICTHI
JKaFacTeIpabpl. Kazak Xalmkel My3blka MypachiHa, OeciriHe, KOHUI-KYW[i KOTepeTiH Tupukara Oaif,
OMIp JKOJIBIHA KYIIT OEPETIH «3p IOYIPAIH 63 MY3bIKaChl Oap»Iern ecenTei/Ii.

bipxxan can, Axancepi, XKasy Myca, Myxut, Ecraii, banyan Illonak, Monu, bIOsipaii cHsSKTHI
MIBIFAPMAIIBUT TYJIFANap, ©3 JKEepiHJe, 63 XaIKbIHBIH €CIHJEe MOHTI CaKTajJFaH epeKile agaMpiap.
AxanubiH  «CoeippiMOeT», Ecrtalinein «Kopnan», bamyan Illomakrein «Fammsy, Monunia
«Kapkapanb»,  blobipaiiabiH ~ «l'okKy»  OYTHII  KyHT€  JEWiH  TBHIHBICBIHIBI  TOKTaTa
OTBIPBINTHIHAANCHIH. Ka3ak My3bIKabIK Ka3bIHACHI JKBUIJAH JKbUIFA KOIl KBIPJIBI KOHE OPTYPIi
Oonpim kenemi. Oy €3 JKOJIBIHJIA KON HOpPCeHI 0acTaH KemIp.li, allThIK IEH CYBIK, OIpaK eIlKalaH
Oepitmeni, Ka3ip alaThIH KOp TOJbIFya. JleMeK, Harbl3 LIbIFAPMALIbIIBIK — OyJ jKaHHAH KacajlfaH
OYyeH, OJI OpKAIllaH XaJIbIKIEeH Oipre Typajbl, KAHATTApbIH €PITI, €IIKAIAH YMbITbIIMANIbI.

@unonor, fanbiM, «Ka3ak (ONBKIOPBIHBIH TapuXbl» KITAOBIHBIH aBTOpPbI  Oyenlek
KoHpiparOaeB «eH 0alf XallbIK epTerviepMeH - Ka3aK XalKeIwaen jkas3fael. Kazak ¢oIbKIophiHIa
KONTereH eprerviepain Typiepi 6ap. XIX raceipasiH Oaceiaga B. Pagnos, I'. Tlotanun, U. bepesun,
A. Anexropos, I1. Mennopanckuii, I1I. YonmuxanoB, A. JluBaeB CHSKTBI KOPHEKTI FAIbIMIAD Ka3ak
XaJIBIK epTerviepiH KuHam, mbiFapa Oacranpl. Kazak (onbpkiopeiHBIH KeiiOlp Hyckamapbl «/lama
yonasTey, «AlKamy, «Toprail Ta3eTHCUSIKTBI OachIIBIMAApAA OaChUIBIT MIBIKTHI [5].

«¥UBIKTan >KaTKaH JKYPEKTI oH OsATap, YHMEH TOTTiI MOHI OSTapy JAeN aWTKaH YJIbl OWIIBLI
Abait  KynanGaeB OomateiH.ByriHIT KyHTe JAediH YIBI KOMIIO3UTOPJIAPABIH  IIbIFapMajaphl
YMBITBIIIMAYbl KakeT. Kazak JanachblHBIH TaaHTTHI KaiipaTKepiiepiHe Tar3bIM €Ty, OJapAblH ce3/iepi
MEH dyeH/iepi OIp TyTacThIKKA OIpIKTIpYy KaxeTni!

Atakrsl FaneiM [IoTaHUH THPUKAIIBIK QHJIEP Typasibl ObLIAl JIenm alTThI: «IbIOBICTAphI KE3IHIE
OHBIH Ka3ipri Ka3akK >KarJaiiblHa aybIChIN, Ka3aK MJajacblHbIH OOCAHCBIFaH ayachlHIa, Ka3ak
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MeH3aKbIHBIH apachlH/la ©31H eJIeCTETIN, Jlaia MeNTEePIHIH XOIl HICIH CE3iHil, kKycaH Hici 6ap KeH
JlaNlaHbIH KYJUPETIH ce3iHeciH» Hemece A. ANEKTOPOBTBIH: «KaparaibIM oH - KapamahbIM My3bIKa,
a1 OHJIa KaHIA TOd3ush» - OyJ1 kepemer ayHuenep bokan can sxoHe AKaH cepl MbIFapMaiapbiHIa
OpBIH Tabazpl!.

Axmer Ky0aHOB: «Ka3aKTBIH XaJIbIK QHJEPI )KYPEKKe KakblH, TapThiMAbl. Onap JaHK YIIH
Kyy MaKCaTBIHJIa eMeC, TAOMFATTaH JKa3bUIFaH» JICTeH OOJIaThIH.
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2 Kasax ckuii HAyuOHAIbHbI YHUBepcumem umenu arv-DPapadu

INOJTYYEHUE BOJOPOJA U3 BUOOTAHOJIA B KAYECTBE TOILVIMBA JIJISA
JIETATEJIBHBIX AIIIIAPATOB

B cmamve npeonosceno cosoanue mexHONOUU NOAYYEHUS IKOLOSUYECKU HUCMO20
9HepeoHoCcUumensi — 6000po0a 6 Kawecmee MONAUBA Olisl JIeMAMeNbHblX aAnnapamos U3
60300HOGIAEMO20 CbIPbS — OUOIMAHONA, C NPUMEHEHUEeM HOBbIX KAMAIUMUYECKUX CUCTEM.
IIpoyecc ocywecmensemcsi ¢ npuUMeHeHUueM HOBbIX HAHOQMAZHBIX KAMAIUMUYEeCKUX cucmem OJis
yenenanpasnenno2o cunmesa Hy u3z 60300n0815eM020 coipvs — 6uosmanona. JJannas mexHono2us
saensiemcst 6e30mx00HOU, OMCYMCMEYION MOKCUUHbLE 8eUeCmed 8 NPOOYKMAX PeaKyuu.

Knrouesvle cnosa: Booopoo, 6uosmanon, 60300HO08NAeMOe  cblpbe,  OUOMONIUBA,
Jlemameinvhvle annapamal.

Makanada scana kamanumukanvlk xcyienepoi Koi0aHa omvlpuln, KAuma KainblHad Keiemin
wukizam - OUOIMAHONOAH Yuly annapammapsbl YuwiH OMblH peminoe KONOaHYed KOlalilbl
9KONIO2UATILIK MA3a IHepausi MAacblMaioayubl — CYme2iH aiy MmMexHONO2UACbIH KYpY YCbIHbLIObL.
Ypoic xauima wanneina xenemin wwuxizam — ouosmanondan - Hr cunmesden any ywin dcana
Hawnoghazanel KAMaiumukaivly Jcylenepoi KOIOaHa Ombulpbln  Jicy3eze  aculpbliadvl. byn
MexXHON02US KANOBIKCHI3 HCIHE peaKyusi OHIMOepiHOe VIibl 3ammap HCok,.

Tyiiin ce30ep: cymeei, OUOIMAHO, HCAHAPMBLIAMBIH WUKI3AM, OUOOMBIH.

The article proposes the creation of a technology for producing an environmentally friendly

energy carrier - hydrogen as a fuel for aircraft from renewable raw materials - bioethanol, using
new catalytic systems. The process is carried out using new nanophase catalytic systems for
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targeted synthesis of H, from renewable raw materials - bioethanol. This technology is non-waste,
there are no toxic substances in the reaction products.
Keywords: hydrogen, bioethanol, renewable raw materials, biofuels.

BBEJEHHUE

OnHUM W3 TEpPCHEeKTUBHBIX, COBPEMEHHBIX DJHEPrOHOCUTENEH SBJISETCS BOAOPOJI, UTO
OIpeseNsieTCs] HKOJIOTMYECKOW YHMCTOTOM, YHHMBEPCAIBHOCTBIO M BBICOKOH 3((HEKTMBHOCTBHIO
MPOIIECCOB MPeoOpa3oBaHus YHEPTUH C €ro ydacTueM. Bogopoa npeacrasisiercss Hanbosiee YMCTHIM
U3 BCEX CYLIECTBYIOIMX TOIIMUB. [Ipy cXUraHMM B UMCTOM KHUCIIOPOJIE €IUHCTBEHHBIE MPOIYKThI
— BBICOKOTEMIIEpATYpHOE TeIIO U Boza. IlepBoe mecTo cpenn PHEProHOCUTENEH IO TEIJIOTe
CropaHusi 3aHUMAET BOAOPO/IL.

B nacrosimee Bpemst B Mupe 0oJbliasi 4acTh IPOM3BOAMMOIO B IIPOMBILUIEHHOM MacIirade
BOJIOpO/Ia TOJIydaeTcss B mporecce napoBoit koHBepcun Mertana (IIKM) [1-2]. Dtor mpouecc
MPOXOJUT MPH OTHOCHTEIBHO BBICOKHX Temreparypax 750-850 °C. Hanbomnee n3BecTHbIi criocod —
3TO 3jekTponn3 Boabl. IlomydeHune Bomopona OCYLIECTBISETCS pas3ioKEHHUEM MOJIEKYJ BOJbI Ha
BOJZOPOJ U KHUCIOPOJ M BBIAEICHHEM O00pa30BaBILErocs MOJEKYISpHOro Bojopoaa. mst storo
MPUMEHSIOT MHOTOYMCIIEHHbIE W3BECTHBIE YCTPOWCTBA 3JIEKTPOJIMTHYECKOTO Pa3IOKEHUs BOJbI
WIM BOJsHOro mnapa. /lng momydeHHs 0co00 YHCTOrO BOAOPOJA MPUXOTUTCS HCHOJIB30BaTh
JIOTIOJIHUTENBHBIE CUCTEMBl OUYMCTKH OT IPUMEce — a30Ta, mapoB BOABI [3], HO Takasi TEXHOJIOTHUS
HE SKOHOMHYHA H3-32 BBICOKOTO IHEPronoTpelieHus, KOTopoe 00YCIOBIEHO MPOYHOCTHIO CBSA3EH
MEXIy MOHAMHU BOJOPOJAa W KHCIOpPOJa B MOJIEKYJIC BOJbI, a TAKKE HEOOXOAUMOCTHIO OYMCTKU
MOJIy4EHHOTO BOAOPOJA. ANBTEPHATUBHBIM CIIOCOOOM MOJYYEHHUs BOAOPOJA SBISIETCS KOHBEPCHUS
OnosTaHoa.

Kak BHUIHO M3 pHUCYHKA, I@pPOLECC COCTOUT U3 JIBYX LMKIOB, COAEPKAIMX JIBE
JIOTIOJTHUTENbHBIE PEaKIuU: JETHAPUPOBAHUE 3TAHONIA U THAPUPOBAHUE alleTabaeruaa. B nepsom
LUKJIE BOJOPOJ 00pa3yeTcsl B peaklMy JEeTUIpUpOBaHKs ITaHONa B aneranpaeru]. Ha pucynke 3 -
IpHUBEAECHO 00pa3oBaHME BOJOPOAA U3 OMOATaHOIA.

Boxmopoa

bro>Tanon Aneraasaeray

CHHTe3-Ta3

MoHooKcH] yIiIepoaa (I, +CO
2 )
|
Boma — — < < :
\
y
|
|
v

Bopopoa + Tnokcuy yriaepoia

Pucynok 1 - IlpeBpaienre 6no3TaHoa B IEHHBIE TPOIYKTHI [3]

Bopopon M0OXHO MpUMEHATH B KaueCTBE TOILIMBA JUIS JIETAaTENbHBIX anmaparoB. B Poccun
pa3paboTaH TepBbI OOpa3el] SKOJOTMYECKH YHCTOrO M MOYTH OECIIyMHOTO MHJIOTHPYEMOIO
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camoseTra Ha BojgopojaHo# Tare. [lo cioBam WHXKEHEPOB, BOAOPOJ B JBUTraTelie HE CXKHUTaeTcs, a
BCTYNAeT B JIEKTPOXUMHUYECKYIO PEAKIIMIO C KHCIOPOJIOM, JaBas 3JEKTPOIHEPTHIO Ui BpallleHUs
BUHTOB. A B arMocdepy BMECTO BBIXJIONHBIX Ta30B  BBIJICTASETCS BOJSHOW  Mmap.
OHeproddheKTHBHOCTh BOJAOPOIAHON YCTaHOBKU B 2,8 pasa BbIIIE, YeM MPU CKUTAHUHM KEPOCHHA.
Benynme mupoBbie pa3pabOTUMKA aBHAIIMOHHOW TEXHUKHA YBEPEHBI, YTO BOJOPOA — TOIJIUBO
Oyaymero. Bomopoa Tarke HCIONB3YIOTCS KaK ChIph€ B OpPraHWYECKOW XWMHUU, He(TeXHMHH,
Hedre- u razomepepaboTke. B XuMHuUecKoW MPOMBIIUIEHHOCTH BOAOPOA CIYKUT OCHOBHBIM
MOJIYIIPOAYKTOM TPU MPOU3BOJACTBE aMMHAKa, METAHOJA, CHHTETHYECKUX TOILIUB, IPH TITyOOKOU
nepepaboTke He(TH M MPOU3BOJCTBE BBICOKOOKTAHOBOTO MOTOpHOro TommBa [4]. Bomopon
UCIIONB3YeTCS. B MAJOTOHHAKHBIX, HAYKOEMKUX OTPAC/AX MPOMBIIIIEHHOCTH: JJIEKTPOHHOM,
Q)apMaHCBTH‘ICCKOﬁ, HI/IHIGBOI\/JI, MCTAJTypIruu, CHHTEC3C XMMHUYCCKU BBICOKOAKTHMBHBLIX BCIICCTB H
npyrux orpacisix. [lotpebienre BoJopoa BO BCEM MUPE HEYKIIOHHO PacTeT.

K coxaneHuio, BOJOPOJ HE CYIIECTBYET B MpPHUPOJIE B €ro 3JIEMEHTapHOH ¢opme H,
CIIEZIOBATENIbHO, JIOJDKEH OBITh TMOJNY4eH W3 YIIEBOAOPOAA, BOABI WM JIOOBIX JPYrUX
BOJIOPOJICOJIEPKAIIMX COETUHEHMH, TakuxX Kak cnupT. CyliecTBYeT YeTbIpe MyTH MPOU3BOJICTBA
BOJIOpO/a: MapoBOW pUQOPMUHT, KPEKHHT, rasuukanus M SJEKTpoiu3 BOAbl. B Hacrosiee
BpeMsi TTapoBOi pUQPOPMHUHT TPUPOTHOTO Ta3a, SIBJISETCS HanOoJee paclpoCTpaHEHHBIM METOIOM
nosydyeHus: Bojopona. IlpuponHbiii ra3 sBIseTCS CBOETO pojia MCKOMAEeMbIM TOILUIMBOM, M €rO
UCIIOJIb30BAHNE HE MOXKET 00ECIEeUUTh PEIICHHE MPOOIEMBI OTPOMHBIX BBIOPOCOB YITIEKHCIIOTO
ra3a B X0JI€ MPOIeCCOB puOPMHHTA.

B pesynbrate pacter wuHTepec K TMOUCKY OS(PPEKTHBHBIX albTEepPHATUB YHUCTOMY H
0e30macHOMY TMPOHM3BOJACTBY BO300HOBIsIEMOro Boaoposaa. Cpenu pasluyHBIX BHAOB CHIPHS
ATAaHOJN OYEHb NPHUBJICKATEIICH M3-32 €r0 OTHOCHTEIBHO BBICOKOTO COJIEPYKAHHS BOJOPOJA,
JOCTYITHOCTH, a Talke Oe30MacHOCTH TMpU XpaHeHHH U oOpameHuu. Kpome Toro, oH
Ouopasnaraemblii [5], OTHOCHTENBFHO HENOPOTO, €ro JIETKO TPaHCHOPTUPOBATh, OH OOJamaeT
HU3KOW TOKCHYHOCTBIO U HE COJIEPKUT KaTATUTUUYECKUX SI0B, TAKUX KaK cepa, Xop U T. 1. YTo
eme Oojiee Ba)KHO, ITAHOJN MOKET OBbITh NMPOU3BEAEH BO300OHOBISEMBIM IyTeM (epMEHTALUH
Ouomaccel, TakMX KaK OTXOJbl arpoNpPOMBINUIEHHOTO KOMILJIEKCA, OCTaTKU JIECHBIX OTXOJIOB U
opranuueckas (¢paxkuusi TBEpAbIX OBITOBBIX OTX0AOB. llomydeHHBIN TakuM o00pa3oM STaHOI
Ha3bIBaeTCs OMOITAaHOIOM, MPEACTaBISAIONMM CcO000M cMmech OdTaHoia ©  Boabl. [losTomy
MOJIydeHHE OCHOBHOTO SKOJIOTMYECKM YHCTOTO IHEPrOHOCUTENSA-BOAOPOAA U3 BO30OHOBIISIEMOTO
CBIpbsl — OMOATaHOJIa UMEET HYKOHOMHUYECKYIO M SKOJIOTUYECKYIO 3HAYMMOCTb ITOCKOJIbKY JePUIIUTa
B MCXOJIHOM ChIpbe He OyzerT, T.k. Kazaxctan o0nagaeT orpoMHBIMU 3€MEIbHBIMH YIOJIBSIMU KpOME
TOro pegopMUpOBaHUE IOJYYEHHOTO M3 OMOMAacchl 3TaHOJa HE CIOCOOCTBYET IVI00AIbHOMY

noTerieHuio [6-7].
OCHOBHASA YACTDb

TexHonornyeckue YCIOBUS peaKUU (TeMmIepaTypa peaki[Mu, COCTaB ChIPbs, OOBEMHAas
CKOPOCTh M JIp.) U THUIIBI KATaJlU3aTOpa SIBJISIFOTCSA BAXKHBIMH KOHTPOJIbHBIMU IapaMeTpaMH JUIs
MOJIydeHUsl BOAOpoJa M3 3TaHoja. KaranuzaTopbsl UIParOT pPELIAIOUIYI0 POJb C TOYKU 3pPEHUS
MOJIHOM KOHBEPCHU ATAaHOJA U MAaKCUMHU3AllMH BBIXOAA BOJIOPO/A.

Oxcugel Ni, Co u Omaropomnsie Metaiuibl, Takue kak Rh, Ru, Pt, Pd u Ir, Oputn mmmpoko
HCCIIEIOBaHbl, B KAaYeCTBE KaTaJM3aTOPOB B TMOJYYEHHMH BOJOpPOAA M3 3TaHO’da. Jle3akruBamus
KaTalu3aropa, MOTeps KATaJTUTUYECKOH AaKTUBHOCTH W / WIJIM CENEeKTUBHOCTH C TEUeHUEM
BpEMEHHU, sBIseTCA Ooipliod mpoOneMoil Tpu TMOIydeHUH Bojopoaa w3 sTaHona [8]. Ha
CETOHAUMHUNA JEHb HWHTEHCUBHO BeJeTCs pa3padoTKa BBICOKOAKTHBHOIO, CTaOMJIBHOTO U
KOKCOCTOMKOro Karanu3atopa. OJHaKoO 0 CHX IMOP HE CYIIECTBYET OOLICIPUHATOTO ONTUMAIBLHOTO
KaTaJan3aTopa ¢ NPEBOCXOIHBIMU XapaKTEPUCTUKAMH, a TAKKEe HU3KOM CTOMMOCTEIO.

3a mocneaHee NeCATUIIETHE OOJBIIMHCTBO PabOT, MOCBAIICHHBIX PpUGOPMHUHTY dTaHOJA, B
OCHOBHOM COCPEIOTOYCHBI Ha pa3padOTKe AaKTUBHBIX KAaTATM3aTOPOB C BBICOKUM BBIXOJOM
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BOZOpO/ia U CTaOMIIBHOCTBIO. ['NyOOKHMe HCcienoBaHUs, COYETAIONMEe MEXaHUCTHYECKUI aHalu3
peaKkuy M Je3aKTUBAIMIO KaTalu3aTopa, MPAaKTHYECKH HE paccMaTpUBAIOTCS, BEPOSTHO, M3-3a
CIIOKHOCTH pEaKlMU U €€ CHJIbHOM 3aBHCHUMOCTH OT HCCleQyeMbIX KaTanu3atopoB [9]. [Tostomy
YCTAaHOBJICHHE B3aUMOCBS3M  (PM3MKO-XMMHUYECKUX  XapaKTepUCTUK KaTalu3aTopoB C HX
aKTUBHOCTBIO SABISICTCS OYEHb BaXXHbIM. (DyHJAaMEHTaJbHOE MOHMMAHUE BBIIICYTOMSHYTBIX
napaMeTpoB OyIeT HalpaBlIeHO Ha pa3pabOTKy BBICOKOI(PPEKTHBHOW KATATUTHYECKOW CHCTEMBI
JUIsl IPOU3BOJICTBA BO30OHOBIISIEMOTO BOAOPO/IA.

JUis Toro 4troObl pa3pabaTbiBaTh AaKTUBHBIA KaTalM3aTOp HAA0 IMOJA00paTh aKTUBHBIN
HOCHUTENb IIPUTOTOBJICHU S KaTaJln3aTopa.

TecTupoBaHue KaTaIUTHUUECKON aKTMBHOCTH HOCUTEINS B IIpOLecce KOHBEPCHH OMO3TaHoIa B
BOJIOPOJ B BUJE TOIUIMBA JUISl OTPACIU aBUAIMU TPOBOAMIN HAa aBTOMATU3UPOBAHHOW MTPOTOYHON
katanuTudeckor ycranoBke (IIKY-2 BJI) Beicokoro naBieHwus.

[MponykTel  peakuuu uaeHTU¢UUMpoBamu Ha npubope '"XPOMOC TI'X-1000" c
MCIIOJIb30BAHMEM METO/1a a0COTIOTHON KaTMOPOBKH M IETEKTOPOB IO TEIMJIOMPOBOAHOCTH.

TectupoBaHuE CpPaBHUTEIBbHOW AaKTMBHOCTM HOCUTENIEM B pEAKIUHU JIETHApaTaluu
6HOSTaHOTIA 10 BOAOPO/IA MPOBOMIIH B HETepBaie 250-500 °C.

20%

[
=

—
Lh

—t
=

Ln

KoHueHTpauua Bonopona, 00.%

=

HZSM-5 Si02 ga CaA ADbO3
HocHTtenn

PI/ICYHOK - 2. Bmusgaune OpupoJabl HOCHUTCIIA Ha BbIXOA BOAOPOJa B BHJAC TOIINIMBA JIA
JICTATCJIBHBIX allllapaToOB B MNPOLECCE KOHBEPCUN OuosTaHoIa

Ha pucynke 2 mpezacraBlieHbl pe3ynbTaThl BIUSHUS MPUPOJILI HOCHTENS Ha KOHI[EHTPAIHIO
BOJIOPO/Ia B BHJI€ TOTUIMBA JJIs JICTATCIBHBIX allllapaToB B MpOIecce KOHBEPCHH OMO3TaHOJIA TPH
ymepennoii temmeparype 300 °C u ob6bemHON ckopoctn peakuuu 1 u. BuaHo, 4TO BBICOKAs
koHuenTpanus (20 00.%) 1eneBoro nmpojaykra Bojaopoaa Hadmomaaercs Ha Hocutene AbOs.
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Tabmuua 1 - BnusHue npupoAbl HOCHUTENS B pEaKIMU KOHBEPCHU OHOSTaHOINA, MPH
300 °C

Hocurenn Konnentpanus npoaykros, 00. %
Ho CO
HZSM-5 4,0 3,0
SiO; 6,0 -
KA 10 18,0
CaA 14 26,0
AbLO3 20 3,0

Janee ObuIO M3y4EHO BIMSIHHME TeMIIEpaTypbl peaklMHM Ha akTUBHOCTh Hocutened CaA u
ALO3, koToppie TIOKa3aau HaWOOJBIIYI0O aKTUBHOCTh B KOHBEPCHMHM 3TaHONA N0 3TWieHa. Ha
pHUCYHKe 3 mpeacTaBieHa 3aBUCUMOCTb TEMIIEPATYpHI.

I CaA
[ A1203

i AlzO3
20

18 -

16 |-
- CaA
14 |-

12

10

Boixon H,, 00.%

200 250 300 350 400 450 500
Temmepartypa peaknun, 0C

Pucynoxk 3 — BiusiHue temrepatypsl peakiini Ha aktuBHOCT CaA u ALO3
B JIETHApATallMU 3TaHOJa B BOJIOPOJ] B KAUECTBE TOIIMBA
JUTSI IETATEJIBHBIX allapaToB
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[TonyyeHHble pe3ynbTaThl MOKa3alu (PUCYHOK 3), YTO MOBBILICHHE TEMIIEPATYPbl PEAKIIUU
ot 200 1o 500 °C mpuBOIMT K MOCTEIIEHHOMY YBEIMYEHUIO KOHI[CHTPAIUU BOJOPO/A B MPOLYKTaX
peakiuu (ot 5 10 20 00.%) B ciyuae Hocutens AbOs3. Heckonbko MHas kKapTHHA HAOII01aeTCs Ha
Hocutene CaA, B wuntepBane temmeparyp 200 — 500 °C akIMBHOCTH I[€OJIMTA HU3Kasl,
KOHIIEHTpAIHsI BOJOPOJia B MPOIYKTaX peakiuu cocraBisieT ~8-14 06.%. Haunnas ¢ 300 °C uzer
pe3Koe YMEHBIIICHWE KATAJUTHYECKOW aKTHBHOCTH IICOJMTA, BBIX0J Bomopoma mpu 300 °C
nocturaet 14 06. %. IloBeimeHue Temmeparypbl peakiuu 10 500 °C mpUBOAUT K YBEITHYCHUIO
BBIX0/1a Bojioposia oT 3 00. % 1o 14 06% 006. %. JlanpHeiiee yBeTn4eHHe TEMIIEPATyPhl peakuu
o 500 °c MPUBOJMUT K YMEHBIIICHUIO KOHIIEHTpAIUM Bojopoaa Ha Hocutene CaA ot 14 00. % a0 5
00. %, Ha AbO3 ot 20 06. % 10 7 006. %.

BbIBO/1bl
Takum obpasom, Hocutenu CaA u AbO3 SBISIOTCS aKTHBHBIMH B JICTH/IpaTalliy 3TaHOIA B
BOJIOPOJ] B BHJIC TOILIMBA JUIsl JieTaTelbHbIX ammapatoB. Hocutens CaA u  AbOj3 katanusupyer
IPOLECC TPH HU3KKX TeMIIepaTypax.
Tak B unTepBasie temmeparyp 200-300 °C BbIX0[ II€I€BOTO MPOIyKTa coctaBisier 14-20 00.
%. JanbHeilel 3amadyell ObLIO TOBBIIIEHHE AKTUBHOCTH HOCHTENEH B HHU3KOTEMIIEpaTypHOI
00J1aCTH 3a CYET HaHECEHUs aKTUBHOMU (pa3bl HA HOCUTEIb.
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ABUIIIEBA I'. .
Axademus epadcoanckoll asuayuu

O CUCTEME METOINYECKUX, IUJAKTUYECKHUX U
METOJOJOI'NMYECKHUX IPUHIMIIOB, XAPAKTEPHBIX J1JIsI HTHOA3BIYHOI'O
OBPA30OBAHUSA B YCJOBUAX UTHOOPMATHU3ALIMU

B cmamve  paccmampusaemcs — nonvlmka — cucmemMamuzayuu - Memoool0SUeCcKUXx,
OUOAKMUYECKUX U MEMOOUHECKUX NPUHYUNOE NPODECCUOHATLHO2O0 00V EeHUsI UHOCMPAHHOMY SI3bIKY
C UCNONb308AHUEM COBPEMEHHBIX UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOL02ULl, KOMOopble
ompascarom cospemenHvle mpebo8anus 0ouecmea K UHOSI3bIYHOMY 00yUeHUIO.

Knrouesvle cnosa: memoodonozuueckue, oOuoaxmuyeckue U Memooudeckue HnpuHyunsl,
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIE MEXHOI02UU, KIACCUDUKAYUSA, TUHCBUCTNUKA, IJIEKMPOHHOE
obyueHue.

Maxanaoa wemen minin kaciou oxKbImyOvly 20ICHAMANIBIK, OUOAKIMUKANBIK HCIHE d0ICIEMENIK
KASUOANAPLIH  3AMAHAYU AKNAPAMMbIK-KOMMYHUKAYUSILIK MEeXHOI02UANApObl NAUOAIAHA OMbIPbIN
Jcytieney apekemi Kapacmulpoliaobl.

Tyitin co3dep: aoicmemenix, OUOAKMUKAILIK JHCIHE 20iCmeMeNiK Kauoauap, aknapammolk-
KOMMYHUKAYUSTILIK M EeXHON0SUSIAD, KIACCUDUKAYUS, TUHSBUCTUKA, IeKMPOHObIK OKbIIN).

In the article an attempt to systematize methodological and didactic principles of professional
training in the foreign language using modern information and communication technologies, which
reflect modern requirements of society for foreign language teaching is considered.

Keywords: methodological and didactic principles, information and communication
technologies, classification, linguistics, e-learning.

CoBpeMeHHOE I[MBWJIM30BAHHOE OOIIECTBO TIOYTH TMOJHOCTHIO BOINIO B  0OJACTB,
Ha3bIBa€Myl0 HWHQOPMAIIMOHHBIMU TexHoJorusMu. B oOpa3oBanuu mnoa wuHGoOpMaTu3alue
MOAPa3yMEBAETCS MCIOIB30BAHUE AIEKTPOHHOTO O0yJIeHHUSI

(ucosib30BaHME COBPEMEHHBIX |T-TexHomoruii, AucTaHIMOHHOE oOydeHme). B mporecce
AIIEKTPOHHOTO OOYYeHHUsI aKTMBHO HCIIOJB3YIOTCS OJJIEKTPOHHBIE YYEOHHKH, MYIbTHMEIUMHBIC
MpOrpaMMBbl TIPH B3aUMOJICHCTBHU CYOBEKTOB 00pa30BaTEIBHOIO MpoIlecca, T. €. MPernoaaBaTelis u
cryneHTta. KomMnplOTep M KOMITBIOTEPHBIE MPOrpaMmbl, MIHTEpHET, OHJIAWH CJIOBapu IMOMOTAIOT
MPENoJIaBaTeIi0 pealn30BaTh MaTepuan Ui OOydJarolmMXcs MO TeMaM 3aHSTUH C TMOMOIIBIO
pa3IMYHBIX METOJIOB 0OydeHwus. [IpenonaBarens W3HAYAILHO OPTaHU30BBIBACT CHCTEMY KOHTPOJIS
3HAHWH, KOTOpast BAYKHA JUTSI TOATOTOBKH OyAyIero crenuaiicta. MHTepHeT B HEKOTOPBIX CITydastx
MOJKET HCIOJIb30BAThCS JJIsl KOHTPOJS 3HAHWUM, a Takke MpH AUCTAHIIMOHHBIX 3aJaHUSIX TS
CTYJCHTOB.

B Hacrosielt crathe MBI paccMaTpUBAEM CHUCTEMY METOJIOJIOTUYECKUX, JUJAKTHUYECKUX U
METOJUYECKAX TMPUHIIUIOB MPOPECCHOHANBFHOTO OOY4eHUs HWHOCTPAHHOMY SI3bIKY, KOTOpPBIE
OTPAXKAIOT COBPEMEHHBIC TPEOOBAHMUSI OOMICCTBA K HHOS3BITHOMY OOYICHHUIO.

B coBpemeHHOI Hayke, K COXKaJIEHUIO0, HE CUCTEMaTU3UPOBAHbI KPUTEPHUH ONpPEIeNICHUs ITHUX
OpUHIUNOB. Tawke OTCyrcTByeT oOmenpuHsaTas kiaccupukanus. llombiTku 000CHOBaTh HX
MPEANPUHAMAIINCH PA3TUYHBIMA YICHBIMH. MBI TalKe NBITaGMCS KIACCU(UIIMPOBATh WX Ha
OCHOBE pa3pabOTOK U3BECTHBIX YUYECHBIX B 00JAaCTH TUHTBUCTUKUA U 000OIMTD UX.
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Meronuyeckue HOPUHIUIBI OOy4e€HUs — OSTO MPUHLMUIBIL, OTPaKAKOIMe CHEHUPUKY
MpenojaBaHusi MHOCTPaAHHOTO si3bIKa [1].

Jluareuctet H.W.I'e3, H.J[.I'anbckoBa K METOOWYECKUM MPUHIMIAM, HE3aBUCUMO OT
U3y4aeMOro s3bIKa, OTHOCST!

- IPUHIUI KOMMYHUKATHBHOW HANpPaBIEHHOCTH OOYy4EHHS, TOMOTAIOIIMI CTY/IEHTY OCBOUTD
S3bIK TaK, YTOOBI OOLIATHCS HENPUHYKICHHO, 3TOT METOJ OpraHu3yeTcsi B MAaKCHMalbHO
€CTECTBEHHBIX CUTYaIUsIX.

- IPHUHIUI YCBOSHUS yJalMIMCS M3y4aeMOTo s3bIKa KaK CPEICTBA MEXKKYIbTYPHOTO OOILEHUS
B YCJIOBUSX, IPUOIHMKAIOIMXCA 110 CBOUM OCHOBHBIM XapaKTEpUCTHKAM K PEaJbHOMY OOLLEHUIO;

- IPUHITUI OPUEHTALIMK HA POJHYIO JIMHTBOKYIBTYpY y4arerocs [2, ¢.150-157].

N.JI.buM u3 MeToIMYeCKUX MPUHIUIIOB 00Y4EHUSI MHOCTPAHHBIM SI3bIKaM BBIJIEIISET:

- IPUHIUI KOMMYHUKAaTHMBHOM HaIlpaBJIEHHOCTH OOYy4eHUs, KOTOPBIH SBJISETCS BEIyLUM
METOJUYECKUM IPUHLIUIIOM;

- IIPUHIIMI B3aUMOCBSI3aHHOTO 00y4eHUsI OCHOBHBIM BH/IaM PEUeBOM JEATEITbHOCTH;

- NIpuHIMN JU(hepeHIMPOBAHHOTO MOIX0a K MX (GOPMUPOBAHHUIO;

- TPUHIOUO CTPYKTYpHO-(PYHKIMOHAJIBHOTO TMOJAXOJa K OpraHu3alliyd MaTepuaia u
M CIIOJIb30BAHUIO METO/Ia MOAIETMPOBAHMS HA PAa3HbIX YPOBHSX S3bIKa U PEUH;

- IPUHLHUI BCEMEPHOTO CTUMYIMPOBAHUS PEYEMBICIUTEIbHON AKTUBHOCTH YJaIlAXCS;

- IPUHIUT y4eTa poJHOTO si3bIka [3, ¢.30-39].

[Tog oOmEAMIAKTHYECKUMH TPUHIUIIAMA B COBPEMEHHOM OOpa30BaHUU TOHHUMAIOT
INPUHIUIIBI, KOTOPBIE T0JIKHBI OBITh B OCHOBE BCEX MPOLIECCOB U3YUEHUS MPEAME THBIX IUCIIUTIIIMH.
OTOT NPUHLUI ABISETCS LEHTPAIBHBIM MOHSITHEM, 0OOCHOBAHMEM CHCTEMBI, 0000IIICHHEM BCEX
SBJIGHUM Kakoil-m00 cdepbl 4eT0BEUeCKO NesTeabHOCTH [4].

K ob6memmnmakruueckum npunmunam M.JI. bum otHOCHT:

- MPUHILIMI €IUHCTBA OOYYEHHS U BOCITUTAHMUS;

MPUHLIMI HAYYHOCTH U CUCTEMATUYHOCTH;

- IPUHLUII CO3HATENBHOCTH, AKTUBHOCTH U CAMOCTOSTENIBHOCTH YJaIlXCS;

- IPUHLUI JOCTYITHOCTH U MOCUJIBHOCTH;

- IPUHLHUI HAVIAJHOCTU U IPOYHOCTH;

M3BecTHbIlt KazaxcraHCKuM  ydeHbli-nuHrBHCT C.C. KyHanOaeBa BBIIENSET CUCTEMY
METOANYECKUX MPUHIUIIOB, ONPEACISIONIMX 0TOOP M MOCTPOCHHE MPEIMETHOTO coaepkanus VS,
BBIOOP COBOKYITHOCTH METOJIOB W TEXHOJOTUW OOy4eHHs, OOECHMEeUMBAIONMX pPeaTnu3aInio
COBPEMEHHOW  TEOPHUH  «MEXKYIbTYPHOM  KOMMYHMKALIMM» W  CHUCTEMOOOpasylolmMi U
KOHIICTITyaJIbHO-3HAYMMBIF  HAa0Op METOJOJOTUYECKUX TPUHIHUIIOB OOYYeHHS HWHOCTPAHHBIM
s3pIKaM [5, ¢.47-48].

K meroguueckum npunnunam, C.C. KyHan6aeBa OTHOCHUT: NPUHLHUI JUCKYPCUBHOCTH;
HNPUHLMI IparMaTu3upoOBaHHOM OOYCIOBJIEHHOCTU INpeaMeTa OOIIECHUS; MPUHIUMIT BapUaTUBHOMN
J(hhepeHIUPOBAHHOCTH  COAEPXKAaHUsI HMHOCTPAHHOIO  53bIKA; IPUHIMI HHTErPaTUBHOCTH;
OPUHIUI TOJUCYOBEKTHOCTH; MPHUHIIUI AayTeHTUYHOCTH MPEIMETHOTO COJACP)KaHUS; MPUHIIHI
poOJIEMHOCTH; MPUHIUII CUTYaTUBHOCTH [5, c.47].

Cpeny METON0JIOTMYECKUX TPUHIIUIIOB aBTOP BBIJIENSET: KOMMYHUKATUBHBIN; KOTHUTUBHBIH;
KOHLENITYAJIbHBIN; JIMHTBOKYJIBTOPOJIOTHYECKUM; COLMOKYJIBTYPHBIN; JINYHOCTHOLEHTPUPOBAHHBIN
[5, c.45].

B ycnoBusx undopmaruszauuu JUHrBUCT YawimkoBa A.T. BbIAENSET HE TOJBKO CUCTEMY
METOJ0JIOTUYECKUX U METOJNYECKUX NPUHLIMIIOB, HO U UX 3aKOHOMEPHOCTU

1. 3akOHOMEPHOCTH 1IeJIENOIaraHus:

- TPUHIHUI KOMIUJIEKCHOTO M MEXIMCUHUIUIMHAPHOTO XapaKTepa HHOSI3BIYHOTO 00pa3oBaHUs
B YCIIOBHSX COLMO-TEXHOJOTUYECKOTO Pa3sBUTHA.
2. 3aKOHOMEPHOCTh 0TOOpa COJIEPKAHMS MHOS3BIYHOTO 0Opa30BaHMUSL:
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- TPUHIMI HOCTPOEHUS (PYHKIMOHAIBHOTO KOTHUTHBHO-TEMATHYECKOTO MH(OPMAIITMOHHOTO
moaynst (DKTHUM) kak ydeOHO-OpraHM3allmOHHON (OPMBI B YCIOBHUSAX COIMO-TEXHOJIOTUYECKOTO
Pa3sBUTHUS MHOSA3BIYHOTO 00pa30BaHUs;

- NPUHLUMI BapUaTUBHOCTH COAEPKAHMS 3JIEKTPOHHOTO HHOSI3BIYHOTO 00pa30oBaTENIbHOTO
pecypca Kak BO3MOXXHOCTb PaCIIMpPEHUs], TOCTOSSHHOTO OOHOBJIEHUSI M JOIOJHEHUS COAEp’KaHUs
OKTUM;

- IPUHLMI COLHO-KYIbTyposiorndeckoro xapakrepa ®KTHM;

- I[PUHLHUI JUHIBO-KYyJIbTyposiorndyeckor HanpasiaeHHocTH OKTHUM.

3. 3aKOHOMEPHOCTh METOJIOB U CPEACTB O0yUEHUS:

- NPUHLMI JIMYHOCTHO-I[EHTPUPOBAHHOCTH;

- TIpUHIHUN HHPOPMALIMOHHOTO KOTHUTHBU3MA;

- TPUHIMI CaMOYIPaBJISIEMOCTH Y4eOHOM 1esTeNbHOCTH;

- TNPUHLUMI UHTEPAKTUBHOCTU OOYyYEHUS.

4. 3aKOHOMEPHOCTh CTUMYIIMPOBAHUS O0ydEHUS:

- NpUHIUN MOoTHUBanuu [6, c.140-147].

ABTOp MNpPUXOAUT K 3aKIIOYEHHIO, YTO «...3aKOHOMEPHOCTH COILIMO-TEXHOJIOTUYECKOTO
PasBUTHUSL HMHOSBBIYHOTO 00pa3OBaHUS MPENCTABISIOT COOOH OOBEKTHBHO CYIIECTBYIOIIHE
YCTOHYMBBIE CBSI3M MHOS3BIYHOIO 00pa30BaHUs M €ro MH(OpMaTH3allMyd Ha OCHOBE COBPEMEHHBIX
noctikeHud B obmactu  MKT, o6ecneunBarone cuHTE3 HMX (QyHKIMOHMPOBAHUS U
MIOCTYNATEIbHOTO Pa3BUTHUS, a BBIJCICHHbIE HAa UX OCHOBE NPUHLMUIBI MPEACTABISAIOT CUCTEMY
OCHOBHBIX MCXOJHBIX TpeOOBaHUMN K (JOPMUPOBAHUIO CYOBEKTa MEXKKYIbTYPHON KOMMYHUKAIIMH B
YCIIOBUSX MH(POPMATU3ALUH UHOA3BIYHOTO 00pa3zoBaHus» [6, ¢.147].

M.P. KonnybaeBa, roBopss O TEOPETHYECKUX IPEANOCHUIKAX MPE3CHTALUU COACpPKAHUS
JIEKTPOHHBIX YYEOHMKOB M MYJAbTUMEAMMHBIX OOy4aroUMX IPOrpaMM, BBIAENAET HPUHIUI
MOOMJIBHOCTH W BAapUAaTHUBHOCTH HCIIOJIB30BAHUS YUEOHBIX DJIEMEHTOB MYJIbTUMEIUHHON
oOyyaroel mporpamMmsl:

- Ha ypOKe I0J1 pyKOBOACTBOM YYUTEINs, KOTOPbIM KOOPAMHUPYET 00pa3oBaTelbHbIN Mpolecc;

- BO BHEAyAUTOPHOE BpeMs JUIsl IOBTOPEHUS M CAMOCTOSITEIbHOM paboTsl [7, c.4].

OcHoOBa TMENarorvyeckux OTHOIIGHWH CO CTyAGHTAaMH — 3TO CYOBEKT-CYOBEKTHBIC
OTHOILCHHUS, OCHOBAaHHBbIE Ha COBMECTHOM JESTeJbHOCTH, NpHU3BaHHblE (QopMUpOBATH
COTPYOHHYECTBO. ITOMY OCOOEHHO CHOCOOCTBYET akTMBHOE BHEApEHHUE HHQPOPMALUOHHO-
koMMyHUKalMoHHBIX TexHoaoruil (MKT) B yueOHbIil mpouecc. OnbiT BHeApeHnust UKT nokaseiBaer,
YTO CTYJEHTHl MOJY4alOT HMIYIbC K OOYYEHHIO H3-3a HOBU3HBI METOJIUKH IpErnoJaBaHus
IIpeMeTa, y HUX IOSBISAETCS UHTEPEC K HOBBIM BII€YATIEHUSAM, BBI3BAHHBIM HMCIIOJIb30BAHUEM
HNurtepuer pecypcos.

B COBpeMEHHBIX IICHUXOJIOTO-IIEAArOTUYECKUX HCCIENOBAHUAX IOJYEPKUBACTCA POJIb
IIOJIOKUTENBHBIX AMOLIMM, 3aJI0O)KEHHBIX B CHUTYallMd Ycliexa, Ojaroxapst HCIOJIb30BaHUIO
MYJIBTUMEIUNHBIX MPOrpaMM  WJM  3JEKTPOHHBIX y4eOHUKOB, a TakKe CO3JaBaeMas
npernojaBareneM arMocepa, YYUTHIBAIOUQ@S WHIUBHUIYaJIbHOCTh CTY/IEHTa, IPUBHOCAIIAS
MO3HABATEIbHBIH MHTEPEC, KOTOPBIA ITOMOTAET JIETKOMY U OBICTPOMY 3allOMHHAHHIO U YCBOCHHIO
y4eOHOTO MaTepuania.

BbIBO/1bI

Takum 00pa3oM, MBI MOMBITATUCH CHCTEMATH3UPOBATh TPUHIINIIEI 00Y4EeHUSI HHOCTPAaHHOMY
SI3bIKY, TaKW€ KaK METOAWMYECKUM, JUAAKTUYECKUM H MeToaojornueckuil. Tawke panu
XapaKTEPUCTUKY IE€JarOTM4eCKOMY COTPYJHUYECTBY, KaK HOBOMY IIPOSIBJIEHHUIO B YCIOBHSX
AJIEKTPOHHOrO 00y4deHus. Bo3MOKHOCTH HCIONB30BaHUS HWHGOPMALMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJOTMH B IIpolecce OOydeHHMs HE OIpaHMYMBAIOT Ppa3BUTHE CTYAEHTOB, a, HA00OpOT,
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Onarofapsi pa3IMYHBIM aHMMAlMOHHBIM 3(QeKTaM MOryT CHOCOOCTBOBATh IOJOKUTEILHOMY
B3aMMO/ICHCTBUIO CYOBEKTOB 00pa30BaTEIBHOIO MpoIlecca.
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LJANPEISOVA ZH.M., *MUSTAPINA A.CH., ’SHABAKOVA A.N.
! Academy of Civil Aviation, 2Aviation College

THE ROLE OF INTERACTIVE TECHNOLOGIES IN THE FORMATION OF
PROFESSIONAL COMPETENCE IN TEACHING AVIATION ENGLISH

This article deals with the role of interactive technologies in the formation of professional
competence in teaching aviation English. Also, gives descriptions to the different techniques of
interactive methods in foreign language teaching.

Key words: interactive methods, Aviation English, professional competence, teaching, ICAQ,
educational process.

B oannoii cmamve paccmampusaemcs pons uHMeEpaKMuHbIX MexHOI02UU 6 POpMUPOSAHUU
npogeccuoHanrbHblX KoMNnemeHyuli 8 npenoodeaHul A8UAyUOHHO20 AHRIULCKO20 A3biKa. Takoice
0aromcesi ONUCAHUsl Pa3IUYHbLIX NPUEMOE UHMEPAKMUBHBIX Memo008 00VHUeHUs] UHOCMPAHHOMY
A3BIKY.

Knrouegvle cnoea: UHMEPAKMUBHbIE Memoobl, ABUAYUOHHDBIL aHenUUCKU,
npogheccuonanvuas komnemenmuocmo, ooyuenue, MKAO, obpazoseamenvhulil npoyecc.

byn  makanada — asuayuanvlk  aeliwblH MK OKLIMYOa — KaCiOu  Ky3ipemminikmi
KAbINMAcmuipyoaebl UHMeEPAKmuemi mexHoI02usnapobly peii Kapacmulpwviiaovl. Lllem minin
OKbIMmyOa uHmepakmuemi 20icmepoiy cabax OapvlCbiHOA KOJOAHBLIYLIHIY —epeKueliKmepine
cunammama oepineeH.
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Tyitin co3dep. unmepakmusmi a0icmep, ABUAYUAILIK ALBLIWBIH ML, KoCiOU KY3ipemminix,
okbimy, XAAY, oKy npoyeci.

Today, an aviation specialist is a high-class specialist with a significant set of competencies of
a general cultural, professional and professionally specialized involving him in achieving personal
results in professional activities. The aviation industry needs not only highly qualified specialists
capable of performing complex technical tasks in an unusual spatial environment, but also aviation
specialists with a high level of English proficiency, which is recognized as the international
language of civil aviation. In modern conditions of fierce competition for the workplace, when the
issue of attracting foreign labor to the Kazakhstani market in the field of air transportation is
considered, the problem of the competence of aviation specialists is especially acute. The social
order of society is obvious - a highly educated graduate of an “integral type” aviation academy is
needed, having an analytical mindset, applying scientific and technological progress in practice,
orienting himself in the rapidly changing and developing conditions of the modern economy, in
socio-political life, capable of effective intercultural cooperation in a multinational environment and
ready for independence, responsibility and rational decisions, fluent in English at least the fourth
(working) level on the language scale of the International Civil Aviation Organization (ICAQ). That
is why the study of a foreign language with the aim of acquiring and developing foreign language
competence is an important and time-consuming task for students of an aviation academy.

The use of interactive educational technologies in the process of training aviation specialists
provides the opportunity to develop an active attitude of students towards foreign language
educational activities, independence and determination of personal position in learning, updating
knowledge and subjective experience in this activity. However, in the theory and practice of
teaching a foreign language, the experience of implementing interactive technologies for the
development of foreign language competence of aviation university cadets in the process of training
is insufficiently represented, the experience of the descriptor analysis of the European language
proficiency level and the International Civil Aviation Organization (ICAQ) scale in the structure of
foreign language competence is underestimated aviation specialists. The presented studies do not
fully disclose the essence and specificity of the foreign language competence of the cadets of an
aviation university, its structurally substantive, criteria and level characteristics, descriptors for their
assessment, which requires further clarification. This makes the present study relevant, especially
since the existing scientific knowledge and fragmented practical experience need to be generalized,
systematized, and structured [1].

There are following problems in teaching Aviation English in Civil Aviation Academy are
identified:

¢ insufficient understanding by teachers of a foreign language of the essence, specificity and
structure of foreign language competence of students of an aviation academy and the high
requirements for its development;

e the need to develop a criteria apparatus for the development of students’foreign language
competency in accordance with the requirements of the International Civil Aviation Organization
and insufficient certainty, validity of the criteria, levels of English proficiency recognized as
common in the aviation community, and their descriptors that allow teachers to objectively judge
the quality of formation of students’ foreign language competence;
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e the requirements of state educational standards for improving the educational process at an
aviation university, and the insufficient use of the didactic potential of interactive technologies in
the practice of teaching English;

e the need to improve the quality of the process of foreign language training for students of
an aviation university using interactive technologies and the lack of a scientifically based model of
this process and the pedagogical conditions for its improvement.

Special thematic texts, audio materials, real negotiations of the pilot-dispatcher, role-playing

games, based on non-standard situations on board, help to make the learning process more effective
and motivate students. High-quality language training opens up prospects in a professional career
for all graduates of aviation universities. The ability to communicate with ground support personnel
at foreign airports, instructors of international aviation centers, exchange information during
peacekeeping missions involves the inclusion of professionally-oriented English in the training of
flight personnel. The goal of the Aviation English Language discipline in a non-linguistic university
is to dewvelop sustainable and strong English language skills in the framework of professional
communication. The teaching methodology of “Aviation English” also includes the basic principles:

1) a functional-communicative approach and professionally-oriented training;

2) the optimal ratio of the main types of speech activity (listening, speaking, reading and
writing) at different stages of training;

3) situational-role conditioning of educational activities;

4) individualization of training;

5) the use of interactive teaching methods;

6) the use of ICT and new teaching technologies.

The ultimate goal of the process of teaching aviation English is to focus on communicative
activities that develop fluency in speech and attract interpersonal and group communication for
practice.

Interactive with the English word means to talk with each other, is in the mode of
conversation, dialogue with someone. The basis of modern innovative technologies is personality-
oriented learning. In the practice of teaching a foreign language, we use a number of personality-
oriented technologies. Interactive learning technology is one of them. As we know, the word
“interactive” comes from the word “interaction” (of teacher and students, students with each other,
etc.). Learning technology in interaction is based on the use of various methodological strategies
and techniques for modeling situations of real communication and organization of interaction
students in a group (in pairs, in small groups) to jointly solve communicative problems.

Interactive learning is the organized learning process, so that all students are involved in the
learning process and have opportunity to understand, talk about what they know and think. Joint
interaction of students in the process of cognition in the development of educational material means
that everyone makes their own individual contribution to the process of cognition of any
information, students exchange knowledge, ideas, any kind of verbal techniques. Students do this in
a friendly atmosphere, supporting each other, which allows them to acquire new knowledge,
developing cognitive activity, interaction, cooperation. The organization and development of
communication through dialogue means that there is an interactive activity in the classroom, which
leads to mutual understanding, interaction, joint solution of common and significant tasks for each
student. Interactive learning does not mean that one speaker is superior to another. During the

dialogue, students learn to think creatively, solve complex problems on the basis of relevant
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information, analyze different opinions, make informed decisions, participate in discussions,
communicate with other people. Therefore, differentiated and individual work is carried out in the
lessons, as well as group work, role play, research projects are being drawn up, work is being done
with documents and other sources of information, and creative work is being discussed. The basis
of the interactive approach is interactive exercises and assignments that students perform. We think
the main difference between interactive exercises and tasks is that they rely not only and not so
much on consolidating the material already studied, but on learning new things. There are
interactive approaches, and among them the following can be distinguished: creative tasks, work in
small groups, educational games, learning and fixing new material, solving a problem
(brainstorming) [2].

In the lessons, the use of creative tasks means such educational tasks that require students not
to reproduce information normally, but to create, because tasks are provided to students by
strangers, and students can carry them out with great interest. Work in small groups is one of the
most approaches, as it gives all students (including shy ones) the opportunity to participate in work,
develop cooperation, international communication (in particular, the ability to actively listen to an
interlocutor, discuss a common opinion, and resolve disagreements) . It is difficult to do this in a
large team, and working in small groups is one of many interactive methods, such as mosaics,
debates.

With an active teaching method, the teacher and students interact with each other during
classes, students here are active participants, not passive students. If in a passive lesson the main
character of the lesson is the teacher, then here the teacher and students are on an equal footing. The
passive method involves an autocratic style, and the active method is more based on a democratic
style of interaction. This method allows you to stimulate the cognitive activity of students. It is built
mainly on a dialogue involving a free exchange of views on ways to resolve a particular problem.
Teaching a foreign language involves the widespread use of such active and interactive forms and
teaching methods as role-playing, business games, various forms of pair and group. It is necessary
to direct the educational process to solving social, political and professional phenomena and tasks
[3].

Dialogue, pair, group, game forms of training are not new forms, these are traditional forms of
training for experienced teachers. Learning together, and not just doing something together is the
main idea in cooperation. Interest in a foreign language forms and makes the process of studying a
subject more attractive. Strengthening the role of learner activity is aimed at the used methods of
interactive learning. There is a disagreement in society between the real state of the educational
process and the need of society for a socially creative, independent person. And today, the use of
interactive learning is very relevant. Experienced teachers share their opinions in interactive
lessons: some see the progress of pedagogical thought in them, the right step towards the
democratization of the educational process, while others, on the contrary, believe that such lessons
violate pedagogical principles, by the reluctance of students to work and study seriously.

We came to the conclusion that the use of interactive methods in the lesson stimulates not
only the student, but also the teacher, expands his methodological experience, develops the
initiative, makes him keep up to date. The formation of a motivated interest in the English language,
the creation of conditions for the development of students' speech competence in various types of
speech activity is the goal of using an interactive teaching method that leads to mutual
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understanding, interaction, and joint solution of common issues. To make each lesson interesting,
fascinating and to ensure that it develops cognitive interest, encourages students to actively
participate in the educational process.
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QJEKTPUYECKAA JUCCOHUALINA PACTBOPOB
B XUMHWYECKOM JIABOPATOPUU

B cmamve uccnedyemcs meopus ouccoyuayuu pacmeopos 6 1adOO0pamopHbIX YCA0GUSIX.
Onvimsl  npo6oosamcss nod Oelcmeuem 2J1eKMpUYecKkoe0 moKd, pacmeopsl pacnadarmcs Ha
KAMUOHbL U AHUOHBL. M UMEeHHO >mu KamuoHbl U AHUOHbLL SBISIOMCS HOCUMENIMU 3apsod U
omeeuarom 3a 3NeKMpPonpoBOOHOCHLb PACMBEOPA.

Knroueeswle cnosa: snekmponpo8oOHOCmb, KAMUOH, AHUOH, OUCCOYUAYUSL

Maxkanaoa 3epmxananvly — oca2oauioa  epimiHoilepOiy — OUCCOYUAYUALAHY — MeOoPUSCH
Kapacmuipvinea. Taoxcpubenep d51eKmp MOSbIHbIY CEPIHEeH Jcy3e2e dACbIPbLIAobl, OCLLIAUULA
epiminoinep Kamuonoap MeH AHUOHOApPEa bloblpauovl. [on 0cbl KAMUOHOAP MeH AHUOHOAD 3apso0
macviManoayuivbl 6oIbIn MadvLIAObl HCIHe epImIHOIHIY deKmp omKizeiumicine dcayan depeoi.

Tyiiin ce3dep: snekmpomxizeiul, KAMUOH, AHUOH, OUCCOYUAYUSL

The article explores the theory of dissociation of solutions in laboratory conditions. The
experiments are carried out under the influence of an electric current, so that the solutions
decompose into cations and anions. And it is these cations and anions that are charge carriers and
are responsible for the electrical conductivity of the solution.

Keywords: electrical conductivity, cation, anion, dissociation

BBEJEHHUE

DJIEKTPOJIUTHYECKAsT JIUCCOLMAIMS — JTO pacuienjeHue Jubo pa3ioKeHue HOHOB TOJ
JIEWCTBHEM DJIEKTpUYECKO 3Hepruu. Kpome Toro, moapasymeBaeT, 4TO AUCCOLMAIUS CITYydaeTCs MO
JIEWCTBHEM BJIEKTPOHHOIO TOKa. [Ipencrosmme wuccienoBaHus NOKA3aJId, YTO HOHBI SBIISIOTCSA
TOJILKO  TIEPEHOCYMKAMH  3apsfoB B pacTBope. AppeHmyc CchOpMYIHpPOBAl  TEOPHIO
AJIEKTPOJIMTUUYECKOM aucconranuu. OCHOBA 3TOM TEOPUM 3aKITIOYAETCS, YTO DJIEKTPOIUTHI IO
JIECTBHEM TOKA CaMOIIPOU3BOJIBHO pPaClafarTcsd Ha HWOHbBL. M 3TH  HMOHBI  SABJISAIOTCS
3apsIaHOCHTEISIMHA M OTBEUAIOT 3a AJIEKTPOIPOBOIHOCTH pacTBopa [1,2].

OJNEKTPUYECKU TOK — OTO HAICJICHHOE IMEpPEeMEIICHUE HE3aBUCUMBIX 3apsDKEHHBIX
AJIEMEHTOB. Bbl yke moHMMaeTe, COOCTBEHHO, YTO CMECH M pacIjiaBbl COJIeH U  Imenoueit
3JIEKTPONPOBOJIHBI, HAIPUMED, KAK COCTOAT HE W3 HEUTPAJbHBIX MOJIEKYJ, a W3 3apsHKEHHBIX
YacTHI[ — HMOHOB. B pacTBOpEHHOM pacTBOpPE HOHBI CTAHOBSTCS CBOOOIHBIMHU IIEPEHOCUYMKAMH
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SIIEKTpUYECKOro Toka [3,4].
Takoil mpouecc pacnajga BelleCcTBa Ha WOHBI IIPU PACTBOPEHUU B PACTBOPE HA3bIBAIOT
AJIEKTPOJUTHIECKON qrccornarueit [5].

JKcnepuMeHTAJIBHAS YaCTh

PeaktuBbl 1 000pynOBaHUS TSI POBEICHUS YKCTIEPUMEHTA!

e [Ipubop cocrosimmii U3 aHOAA U KAaTOJA JUTSl UCIIBITAHUS DJIEKTPOIIPOBOIHOCTH PACTBOPOB
Xumnueckue crakanbl — 5 mr Ha 250-300 mut.

[Ipobupku CTEKISTHHBIE

Bona muctunnupoBanHas

PactBopsr: Caxapa, YkcycHblil kucinotsl, AMMmuaka, ['mapokcuna Kanus, Xnopuna Meau B

Bojie, Xmopuma Memu B amerone, Xmopuna Ammonwusi, Awnerar Harpus, Metunopanx,
denondranenn, 0,11 pacrBopsl NaCl, Na,CO3, AlCk

PactBopbl KHMCIIOT, COJIEM M IIEJIOYEH NPOBOAAT DIIEKTPUYECKHMH TOK, TAaK Kak IIpH
pacTBOpPEHUH OO0pa3yroTCs 3apsDKEHHblE YacTUIBl — MOHBL. Takoil mpouecc HaspIBaeTcs
JIEKTPOJIUTUYECKON aucconunanueil (pucynok 1). Auccomuanus coneil — 3TO pacllElUICHHE Ha
KaTHOHBI METaJljla U aHMOHBI KMCIOTHBIX OCTaTKOB. Jluccomuanus meiodeil — 3T0 paclienjieHue
Ha KaTMOHBI MeTaJjula U TMJIPOKCHUl aHMOHOB. Jl1ccoluanus KUCIOThl IPOUCXOIUT MPHU BbIAEICHUH
KaTHOHBI BOAOPOJAa W aHUOHBI KUCJIOTHOIO ocrarka. Huske Ha puCyHKe 2 MPOBOAMIIA IPOLECC
JMICCOLIUAIIUU PACTBOPOB, M OIPEEIISIIACH FIEKTPOIIPOBOIHOCTb.

| BnexTpenuTUYECKas AUCCoUMaLMa N

Pucynok 1- 3iekrponuTuyeckas PucyHOK 2- 37€KTpOIIPOBOHOCTH
JMCCOLMAITU A pacTBOpoB

Pe3yabTaThl M 00CYsK/1€ HUS IKCIIEpPUMEHTA

PactBopbl, paclerisonmecss Ha HOHBI, Ha3bIBAIOT JIEKTPOJIUTAMU. DJIEKTPOIUTOM
Ha3bIBAIOT BEIECTBA C MOHHOM MM CHJILHO KOBAJIEHTHOM CBS3bIO, K HHM OTHOCSTCS KHCIIOTHI,
OCHOBAHMSI, COJIA, OCTATBHBIE PACTBOPHI — HERJIEKTPOJIUTAMHU. ITO T€ PACTBOPHI C HETIOSPHOM 00
cnabo TOMSIPHOM KOBaleHTHOH cBsi3plo. K HUM OTHOCATCS, OONBIIMHCTBO OPraHUYECKUX
coequHeHnN. B Tabnuiie 1, mpuBeaeHBI PeaKIUu dJIEKTPOIUTUUECKON JUCCOIIUAIIIU PACTBOPOB.

B tabnuue 1 mpuBeaeHBI peaKiuy IEKTPOIUTHICCKON TUCCOIIUAIIUN PACTBOPOB.
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Tabnuma 1 peaknus Tuccoruanus pacTBOPOB M OKpacka MHIMKATOpa

Oxpacka MHAMKATOPA
PactBOpsI YpaBHEeHUE IUcCcONUALIUN Merunopanxa,
denondranenHa

Consnas kucnora | HCl>H(+)+CI(-)
CepHast KUCITOTa H,SO4—H(+)+S0 4(2-)
Vikcycnas kuciora | CH3COOH)—CH 3 COO(-)+H(+)

['uapoKen 1 Kaust KOH----- >K(+)+OH(-)
YKCycHasi KHCIIOTa NH;OH----- >NHy(+)+OH(-)
3AKJITIOYEHUE

OOBeKkTOM HccaeoBaHUs pabOThl 3aKII0YAETCS B M3YYEHUHU MPOIEecca JIEKTPOIUTHYECKOM
JIMCCOLMAIIUK pacTBOPOB. VMeromnmecss MOJIeKysIbl paCTBOPOB PACHICIISIOTCS HA MOJOXKHUTEIBHO U
OTPUIIATEIBHO 3apsSHDKCHHBIE MOHBI TaK HA3bIBA€MBIX KaTHOHaMHM M aHWoHamu. [lox nelictBuem
AIEKTPUYECKOTO TOKAa KAaTHOHBI (IIOJIOKUTENBHO 3apsDKEHHBIE MOHBI ABUXKYTCS K Karoay (-), a
aHUOHBI (OTPULIATENIBHO 3apsHKEHHBbIE MOHBI) K aHoxy (+). C mOMOIIBI0 TaKUX PaCTBOPOB MOXKHO
coOpaTh TaTbBAHHMYECKUI SJIEMEHT M MPHUMEHHUTH €0 B KaYECTBE MCTOYHMKA TOKA MPH HU3YyICHUU
AIEKTPOIUTUYECKOM AMCCOIMALIMK PACTBOPOB SJIEKTPOIUTOB.
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THE SPECIFICITY OF AVIATION ENGLISH TEACHING

This article focuses on the specifics of teaching aviation English and covers the basic
requirements based on ICAQO standards. English is one of the important priorities for professionals
who want to work in the international aviation environment.

Key words: ICAO, Aviation English, language, method, approach, safety.

Anenutickutl A3bIK A6151emcst OOHUM U3 BAJICHBIX (DAKMOPO8 OJisi CHeYUAIUCTO8, KOMOopble
xomsam pabomams 6 N0O0U MeHCOYHAPOOHOU ABUAYUOHHOU cpede. [lanHas cmamwvs nocesuena
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0CObeHHOCmsAM NPenooasanuss ASUAUUOHHO20 AHIIUNCKO20 SI3bIKA U 0X6AMbleaem OCHOGHbLE
mpebosanus Ha ochoge cmanoapmos UKAO.
Knrouesvie cnoea: IKAO, asuayuonnwlii aHeIUUCKULL, S3b1K, Memoo, n00X00, 6e30NacHOCMb.

Agblnubl mini Ke3-KeliceH XanblKapaivlK asUAyUsIblK Opmaod HCYMbvic icmeeici Kelemin
MAMAaunoap ywiH aca mMauywvl3ovl axmponapoviy Oipi. Byn maxana asuayusivlk agbliuiblH MiLiH
oKbimy epekutenikmepine apuanean owcone MKAO Kyocamuvl He2i3inOe Heeizel mananmapovl
KAMMUObL.

Tyiiin ce30ep: UKAO, asuayusneix a2eliubit, min, a0ic, macii, Kayincizoix.

Now in aviation industry, special attention is paid to the development of new teaching
methods and technologies that are most effective for language training with the tightening of
international requirements for professional proficiency in English. The article considers the goals of
professionally-oriented language training of cadets of an aviation university, the criteria for
assessing language competence, the features of aviation English for radio communications and its
impact on flight safety. A set of organizational and pedagogical conditions is proposed to increase
the level of linguistic competence of students.

It should be noted that the goal of language training at an aviation university is determined not
only by the state educational standard, but also by the requirements of the International Civil
Aviation Organization to ensure an appropriate high level of professional language competence of
pilots and air traffic controllers to minimize the number of cases of inadequate communication on
the air. In fact, aviation English training for radio communications and the acquisition of
professional language competence are aimed at achieving world-class safety performance
indicators.

Unlike informal conversations or intellectual discussions on professional topics, any
inaccuracy on the air during radio communications between the crew and the air traffic controller is
an obvious danger to the lives of passengers and crew. After all, any communicative failure can lead
to serious consequences, for example, slipping a given level, establishing an inaccurate course or
performing an unauthorized maneuver, and as a result - leaving the route, deviation into forbidden
flights or military zones, dangerous approach of aircraft, collision or even plane crash.

Due to communication failures due to lack of English proficiency, more than 1,100
passengers and crew members died in disasters from 1976 to 2019. Naturally, not in all cases the
language problem was the main cause of disasters, but often it was a concomitant factor in the
development of events where objective communicative failures overlapped with human errors and
led to terrible consequences [1].

As you know, the concept of "security” in the field of aviation security is considered as
control of risk factors. Thus, safety is a condition in which the risk of harm to persons or damage to
property is reduced to an acceptable level and maintained at this or lower level through a continuous
process of identifying sources of danger and controlling risk factors.

According to the Guidelines for the Implementation of ICAO Language Proficiency
Requirements (Document 9835), the language factor accompanies aviation accidents and incidents
if:

- the crew or the dispatcher do not use the standard phraseology of radio exchange when
performing routine procedures;

- pilots do not speak spoken English at a level sufficient to explain the problem encountered
on board;

- the crew or air traffic controller switch from English to their native language while
communicating in the same airspace [2]

Since English is not a native language for citizens of the Kazakhstan, the possession and its
use by pilots and air traffic controllers in professional activities is also a risk factor for aviation
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security. Therefore, the task of aviation universities and aviation training centers is to prepare their
graduates for the control and management of risk factors at the technical, psychological, as well as
language levels.

At a new stage of aviation development, a prerequisite for the implementation of flight safety
is high, specific requirements for the level of language training based on mandatory testing and
certification.

Today, there is a significant change in approaches to teaching the aviation language, in
particular, by defining clear objectives presented in the ICAO language proficiency scale in relation
to the level of proficiency in speech skills such as speaking and listening. The determining factor in
the development of the language training system for aviation specialists is the need to achieve a
working level 4 on the ICAO qualification scale.

Working level 4 (of the existing six on a rating scale) is achieved in each area of language
knowledge, namely: pronunciation, grammar structure, vocabulary, speaking skills, understanding
and communication. That is, at the 4th working level on the ICAO scale, a person should have an
emphasis that does not impede understanding; own grammatical constructions so that errors, if they
suddenly arise, do not distort the meaning of the message; be able to rephrase the statement if the
vocabulary is not enough to explain; speak at a pace consistent with the ICAO scale; understand the
interlocutor, be able to resolve doubts about the accuracy of understanding by checking, confirming
or clarifying.

Ph. Shawcross identifies the following features of aviation English, which must be taken into
account when determining the content of training: The language in the aviation context is designed
to provide an understandable communication ‘“Pilot - Dispatcher”; operational effectiveness rather
than linguistic correctness is the final criterion for assessing language proficiency; communication
is mainly maintained through speech, without additional visual means [3].

Thus, when determining the content of training, it must be remembered that the language of
exchange has serious differences compared with spoken English in the use of grammatical
structures, standard phraseology to provide an understandable connection. The main goal of
conducting Pilot-Dispatcher radio communications is not the use of complex grammatical
structures, idiomatic units that negotiators can own, but the effectiveness of communication.
Also, the language of radio communications is characterized by a rich terminology, code characters,
pronunciation and intonation features, standard speech models. These features require the formation
of skills such as the ability to transmit or receive information, understand the various accents of the
aviation community, request data, report on non-standard situations, and clarify in case of
misunderstanding in order to avoid a communicative failure and its possible consequences.

To achieve the 4th working level, Document 9835 proposes to apply the methodology of
content-oriented training, ensuring the effectiveness of assimilation, the adequacy of subject-
conceptual content, motivation and profitabil ity.

This technique is based on the recognition of the fundamental importance of achieving a
correspondence between the subject content of a language training course and the interests of
students. According to Document 9835, when choosing forms of classroom instruction in a
language training program, emphasis should be placed on context-oriented tasks; exercises aimed at
improving the coherence of interaction and team building; development of problem-solving skKills,
role-playing games and situation modeling.

To improve the quality of language training of cadets of aviation universities, it is necessary
to develop technologies of “immersion™ in speech situations typical of future professional activities
in the awviation sector. It is necessary to create organizational and pedagogical conditions for the
development of linguistic, verbal and educational-cognitive competencies of cadets within the
framework of a functional-meaningful approach.
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Given the above features of a professionally-oriented language training of students, we
propose a set of the following organizational and pedagogical conditions:

The wuse of quasi-professional technologies that bring the occupation closest to real
professional activity. In accordance with ICAO Circular 323-AN / 185, the closer the subject
content of the course to real situations, actions, functions and subjects that students encounter in
their professional activities, the more effective and efficient the course materials. In the framework
of quasi-professional technology, the simulation of real situations of professional communication
“Pilot-Dispatcher” is carried out, training sessions are closer to the conditions of professional
activity of future specialists, real professional fragments of the flight stages and interpersonal
relationships of people working in it are recreated.

Intersubject integration, as well as joint activities with instructors of the flight squad and
training center in order to adjust the learning process. The selection of the content of the educational
material includes an interdisciplinary unit, which involves the use by cadets of the basics of
knowledge in such disciplines as Navigation, Meteorology, Operation of Aircraft, Air Traffic
Management, etc. In a number of educational methods, including parallel teaching of both a foreign
language and a specialized subject, we can distinguish the methodology of subject-language
integrated learning (Content and Language Integrated Learning - CLIL), which can influence the
formation of the necessary competencies for students of technical, humanitarian and other areas in
the university.

Using the records of real radio communications on the Pilot-Dispatcher communication
channel. Audiovisual materials, so valuable for improving listening comprehension and expanding
vocabulary, should contain content and situations encountered in one form or another in the
listeners' work.
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TIJIAI TEOPUAJIBIK-IIPAKTHKAJIBIK TYPFBIJIAH OKBITYAbIH 91IC TOCIJIIEPI

Makanaoa mindi meopusIbIK-NPAKMUKANILIK ~ MYPEbIOAH — OKblmyOulH —20ic  macinoepi
Kapacmuipbliean. Kazax mininen meopusivlk Oiniv 6epydiy macinoepin, co2an Oauianblcmbl
NPAKMUKAIbIK 0a20bl MeH MaliM — mapoue 6epyoiy amaidapvli capaniaiovl, COHbL ic — maxcipube
JHCy3iHOe icKe acblpyOblH MaCili MeH JHCON0apbiHblY 0N JHCyilecin kopcemedi. OKyubliapobly Ka3ax
miniHen anean OLLiMI MeH OiNiciH JHcaHe iC — MaXCIPUOeNiK 0a20bICbIH KANbINMACMbLPY HCONbIHOARbL
MYEANIMHIY — JCYpei3emin  JHCYMbIC — JHCylUeci OKblmy  d0iCmepiHiy — KYPblIbIMbIHA — miKenell
OQUIAGHBLICMBLILIELIH  alima  Kejle, OKbIMYuibl OACUbLIbIZBIMEH OPbIHOAIAMbIH  OliM  alyuibl
HCYMBICLIHbIY — MYPAKMbl  CAMbBICLL  OKbIMY 20IiCMepiniy MA3MYHbIHA KAMbICMbL  eKeHOIeiHe
moxkmanean. binim Oepy adicmepi Kazax MiniHiy MeOPUSIbIK MAMEPUALOAPLIH  NCUXUKATBIK,
KblaMem He2i3iH0e MeHeepmin, OHbl OKYWbLIAP OUbIHOA KANbINMACMbuIPYObl JHCoHe NPAKmuxaod
webep Kondama Oinydi yupememin macinoep Kypamvl OO0abIN MadbLIAObIZbL JHCOHIHOE CO3
KO32a120H.
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Tyiiin ce30ep: meopusivlk 0Kbimy,20ic Maciioep, NPaKMuKaiIblK OKbIMY, 0Ky 0a20bICb.

B cmamve paccmompenvi  mMemoovl  MeopemuKo-npaKmuieckoeo  0OV4eHus  A3bIK).
Ananusupyem nooxoobl K MeopemuieckoMy OOVUEeHUI0 KA3aXCKO20 S3blKd, 6 C6s3U C IMUM
npakmuyecKue HaswiKu U npuemsl 00yyeHus, 0eMOHCMPUPYem YemKylo cucmemy cnocobos u nymei
ux npaxkmuyeckou pearusayuu. 108ops o mom, umo cucmema pabomvi, KOMOPYlo NPOEoOUm
yuumenb Ha nymu QOpMUpOSanus 3HAHUU, VYMEHUU U NPAKMUYEeCKUX HABbIKO8, HNOLYYEHHbIX
VUAUWUMUCS N0 KA3AXCKOMY A3bIKY, HANPAMYIO C8A3aHA C CMPYKMYPOU Memooos 00yyeHus,
NOOYEPKHY8, 4Umo  yCmouuueas cmaousi pabomuvl obOyuawwecocs Nnoo  PyKoBOOCMEOM
npenooasamelisi OMHOCUMCSL K COOePIUCAHUI0 Memo00s 0Oyuenus. Peub wina o mom, umo memoowi
00yYeHuss  AGNAIOMCA  COCMABAMU — MEeMOo008, NO3GONAOUUX — 081A0eMb  MeopemuyecKumMu
MaAmepuaiamy Kazaxcko2o s3blKa HA OCHO8E NCUXUYECKOU OesmenbHOCmU, (opmMuposams e2o 8
uepe u ymeno npumMeHsimo Ha npaxkmuxe.

Knrwouesvie cnoea: meopemuyeckoe odyuenue, memoovl, npaxmuieckoe obOyueHue, HagblKu
00yueHusL.

The article considers methods of theoretical and practical language teaching. Analyzes
approaches to theoretical teaching of the Kazakh language, in this regard, practical skills and
teaching techniques, demonstrates a clear system of ways and ways of their practical
implementation. Speaking about the fact that the system of work carried out by the teacher on the
way of formation of knowledge, skills and practical skills obtained by students in the Kazakh
language is directly related to the structure of teaching methods, emphasizing that the stable stage
of the student's work under the guidance of the teacher refers to the content of teaching methods. It
was said that teaching methods are components of methods that allow you to master the theoretical
materials of the Kazakh language on the basis of mental activity, form it in the game and skillfully
apply it in practice.

Keywords: theoretical training, methods, practical training, training skills.

KIPICIIE

TitmeH TeopwsuibIK OUTIM MEH TIpakTHKAIBIK AaFabl Oepyae OuniM Oepy omictepl kui
KonAanbinaapl. COHOBIKTaH OUTIM Oepy oMicTepi TEOPUSUTBIK 9IICTEMEHIH HErBr1 Macernesnepi O0IbIn
caHanajpl. OJIC IpeK TUIHEH eHreH ce3. OHbIH OacTamkbl YFBIMBI ‘3€pTTEY’ JEre€H MarblHaHbI
aHFapTKaH. bepTiH kenme ajFalikel MarblHACBIH KEHEWTIN, “Oenrini Oip TOHI OKBITYIBIH Ofici’
nerenni Ovpmipeni. CeHTim omic Ka3zak TUTHEH TEOPHSUIBIK OUliM OepymiH TocULIEpiH, COFaH
OalJIaHBICTHI MPAKTHKAIBIK JAFIbl MCH TOIIM — TOpOUe OepydiH aMallJapblH capallaiiibl, COHBI iC —
TOKIpHOE OIKY3HAEC ICKE achIPyIblH TOCUII MEH JKOJJIAPBIHBIH IO JKYHECH KOPCETe/IL
OkymbImapAplH Ka3ak TUIHEH aifaH OUlMI MEH OUIMH OHE IC — TOXIPHOETK JaFAbIChIH
KJIBIITACTBIPY  KOJBIHJAAFbl MYFAIIMHIH OKYPIrBETIHH JKYMBIC JKYHecli OKBITY OIICTEpIHIH
KYpbUIBIMBIHA  Tikene  OaitmaHbIcTh.[1.12] CoHbIMEH Karap MyFalaiM  OacCIIBLIBIFEIMEH
OPBIHIANIATBIH OKYIIBI KYMBICBIHBIH TYPaKThl CATHICHI OKBITY OICTEPIHIH Ma3MYHBIHA KATBICTHI.
bitim OGepy omicTepi Kazak TUIHIH TEOPHSUIBIK MaTepUallapblH IMCUXUKAJIBIK KbI3MET HErBIHJE
MEHTepTIN, OHBI OKYIIbIAP ONBIHAA KAJIBIITACTHIPYABl JKOHE MpakTHKajga medep KojaaHa Ourymi
YHpeTeTH Tociiiep Kypambl OOJIBIN TaObLIa b

HEI'I3I'T 6OJIIM
biniv Gepy omicTepiHe Megarornka TEOPUSCHIHIA TOMEHJETIeH aHbIKTama OepulireH:
OuriM Oepy omicTepl OKyIIbUIApALIH OUTIM MeH OUINH, OJapAblH MPAKTHKAIBIK JIaFdbICHIH
KAJIBIITACTBIPY JKOJIBIHJAFBl MYFAIIMHIH JKYPIBETIH JKYMBICTAPBIHBIH TOCUIl JKOHE OKYIIbLIAp
KYPTBETIH KYMBICTBIH MYFAJIIMHIH OaCHIBUIBIFBIMEH OPBIHIANATHIH OipeH — Oip Tocir”. [1. 47]
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OJICTIH TEOPHUSIIBIK MakcaThl OUTiM OepyaiH MakcaTblHA HErBAeNell e, 9p ajlyaH >KYMBIC
Kyieci apkputbl ky3ere acaapl. OCbl ypAicTe MbIHAIAl oWay Naraplaapbl KaJTbIMTAacaabl: TULIIK
MaTepuaiiapApl  Taunay, TalgaHFaH  OOBEKTUIEpJl  TYCHAIY, OOBEKTUIEpAl  JSJIENJIEY,
00BEKTUICP/IIH O3IHIK OeNTUIepiH caHaMasamn KOpCeTy, TaKbIPBINThHI OKBITY, OKBITY YCTIHJIE KaTECH
TY3€TYy, TaKbIPBIIITBIH AHBIKTAMAChl MEH epeXeciH aiiTy, OipHelle MbIcalaapAbl OKYIIbUIAPIbIH
O37ICpIHE TaNKBI3BIN TajaaTy. buliM MEH AaFAbIHBIH e3apa KIpiryl apKbUIbl OUTIM Oepy oOICIHIH
KYPJABIMBIH OUTyre >KOJ amaibl, MYFalliM MEH OKYIIBIHBIH KapblM — KAaTbIHAChl KYIICHIM,
MYFaJTiMHIH ObUTiM Oepy meOepiikTepi Tecenel, TEOPHUIBIK KoHe MPAKTUKAJIBIK oICTepAl capajar,
KOJITaHyFa JKaTThiFa/ibl. OCBIHBIH HOTHIXKECIHJAE Ka3aK TUIHIH OKBITY OAICTEepl JKYHeNeHi, OuTiM
OepyniH camachl apTafpl.| 2.25]

Tiinepaen Outim Oepy omictepi caH amyan. Ochl omicTepi 9MICTEMENE JKIKTE KOPCETYIiH
MoH1 30p. JKikrem Kepceryme, OIpHIINICH, OKyIIbiFa OepuleTiH OUNMHIH camachkl apTajbl,
eKIHIIICH, OKYIIBIMEH JKYPIBUIETIH OJKYMBICTBIH JQJJIN HBIFasAbl, YIIHIIJIEH, MYFaTIMHIH
aTKapaThIH JKYMBICHI JKCHUACHIl. OpuHe, OUTiM Oepy omicTepiH TaHIAN, KOJAaHy, OHBI Kaii
yaKpITTa iCKE achIpy koHE OuTiM Oepy omicTepiH Kaii marepuanra OalJIaHBICTBI CYpPBINITAN ally
METOAMKAHBIH KUBIH opi Kypnemi macenesnepl. COHIBIKTaH OKYIIbUIAPFA YCHIHBIIATHIH TUTIIK
MaTepuaiapAblH KeJIeMIH IypbiC TaHJal, CYpbIIITay ©Te KaKeT ICc OoJbllm TaObuIaphl CO3CH.
Oxymbutapra OepiieTiH OUTIM Ma3MYHBIHBIH KOJeMi MEH FBUIBIMU CallachlH 3ephaesey OutiM Oepy
ONICTEpIHIH ICKe achIpbUIybIH >KeHUIeTenl. biriv Oepy oficTepiH icke acklpyna oOJiapsl
TONTACTBIPY, JKIKTEY €H KaKeTTi Maocene Oomibim TaObutaabl. OKymbUIap TUAI MPAKTUKAIBIK —
TEOPUSIIBIK JKOHE TEOPUSUTBIK — MPAKTUKAIBIK KaKTaH MeHrepenl Tiimen OuriM Oepy omicTepiH
TONTACTBIPY OMICTEMEHIH COHFBI XKETICTIKTEpiHE HeTBAeNe/II.

Tiinepaen OuvriM Oepy oAiCTEpiH XKIKTEyJe TOMEHJEIT 9IICTEMENK MOCeJelep 6eJIleM eTiln
anpiHaApl. Omap MbIHamap: TuoiieH Ounim Oepy omictepi OuliM anmy Kke3aepiHe OailiaHBICTHI
KikTenenl. b3 OKymbIIapIplH Ka3aK TUTHEH TEOPHUSUIBIK OUTIM allybl MEH MPAKTHKAIBIK JIaF/Ibl
KaJIBIITACTRIPYBIHBIH, HETBIHE TOKTal KeTyal KeH caHanblk. OKymbutap anFaH OuliMaepi MeH
JIaFIBICBIH Y)KBIMMEH KapblM — KaThIHAC jkacay HerniHae keHeWTtenl KepreH — OUIreHIH oHriMe
eTelll, COUTIN KapblM — KaThIHAC jKacay HerniHje Oenrtri Oip OiliM Heri3aepiH momaiTaabl. Timmik
MaTepuanaapabpl ic KY3HIE KOJMAAHYABl OKYIIBLIAp KOPKEM oJeOMETTI OKy YCTIHAE TYCIHEIL
Oxyumbliap OUTIM MEH AaF[bIHbI Ka3aK TUIHE OailylaHbICTBI KYPIBBUIETIH TIIM — TopOUe cabaKrapsl
MEH CBIHBITITAaH THIC OPBIHJAJIATHIH JKYMBICTap OOWBIHINA ajajbl. BUliM MeH Harabl MyFalliMHIH
TYCHIIpYyl OOWBIHITA XeTKBUIeAL biTiM MeH OUTIK Kazak TUTl OKYJIBIFbl OOWBIHINA KAJIBIITACAIbI,
OUTiM MeH [ardpl apHaibl TaHJalFaH TUIAKTUKAIBIK MaTepuaigap — AUKTaHT, Ma3MYHJaMa,
yJIecTipMeni KuMa Karaszaap JKoHe TYPJIi KOpHEKI Kypaiaap HerBiHIAC MOFbIpIaHasl. [2.65]

Titnen Ourim Oepy omicTepi Oenriil omicKep FaIbIMIAPBIH ANTKAH OMICTEMENIK MIKIpIepiHe
OaitnanbicTbl KikTenenl I[lpogeccop A. B. TekyueB “Meronuka pycckoro si3blka B CpeaHen
mKoJie” JereH eHOeriHae OuriM Oepy omicTepiH OUTiM amy KesJepiHe Kapai >KIKTeyl MaKyJiiauibl.
OpbIc TUTIH OKBITYIBIH 3aHJBUIBIKTAPBIH KON 3epTTEereH ojickep fanbiM mpodeccop JI. IL
@DenopeHKO TEOPUSUIBIK METOAMKAHBI 3epTTEeYIiH Macenesepi kailbiHaa: “BaxkHbiMM Bompocamu
TEOPHH METOJMKH aBTOP CYMTACT CIEAYIONWE: MPUHIIATIBI METOMKHA PYCKOTO SI3bIKA, BHITEKAIOIIME
13 3aKOHOMEPHOCTEH YCBOEHHUS POJTHOTO S3bIKa; TCOPETUUECKUN aHATIN3 CPEJCTB Mepeaadun 3HaHUH,
B YAaCTHOCTH aHAJHM3 METOAOB OOY4EHHS POJAHOMY SI3bIKY~ JETl OPBIHJBI aTal KepceTKeH. AHa TUTH
OKBITY OJICTEMECIH HETrBIT MOCeNeNiepiH 3epTTey Ka3ipri 3aMaHFbl OJICTEMEHIH OacThl MIHJIETI
Oonbint oThIp. Tiimepai OKbITY oficTeMeciHe OalIaHBICTHI >Ka3bUIFaH KYHJBI 3€pTTeylep A€ OChI
MakcaTka apHanaapl. MyHa OuriM Oepy omicTepiHiH Oipa3 Typiiepi )kKaH — jKaKThl OasH aIa/Ibl.

CeiiTin TUIACH OUIIM Oepy oMmiCTEpiH OKYIIBIIAPABIH OUTIM almy Ke3lepiHe HETBIACH OTHIPHI,
ojapZpl TOMEHJIETIe TONTacThlpyra OoNaabl: MpaKTUKAIBIK JKaKTaH yilpery omictepl by
oMicTepIiH KypaMbIHA MBIHAJAp KIpeli TULII oAeOMeT MaTepualibIMeH OalIaHBICTHIPHIN OTY JIICi,
TYCIHIKCBB CO37ep/ii YUPETY OIiCi, THUOJOTTHIK OHE MOHOJIOTTBHIK COMJCYml YHPETY 9Jici, aybl3ia
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TYCIHAIPY 9Jici, aybI3lia Ma3MyHJAy oJici JKOHE MOHEpJeN OKy Oici, Ka3zaK TUIH TEOPHUSUIBIK
KakraH y#pery oxictepl. “byfaH MbpIHa TONTarbl oNiCTEp >KAaTKBI3bUIAABI: QHIIME 9[Iici, Xabapriay
OMIiCi, TYCHAIPY 9ici, TOKipuOe oJiCci KOHE KITanThl MalJanaHy OJiCi, Ka3zak TUIH TEOPHSUIBIK —
MPAKTUKAJIBIK JKaKTaH YHpeTy omicTepl SFHM malblH MaTepHaIbl Tajaaay oici, (OHETHUKAIBIK
Tannay ofici, MOpP(QOIOTHSIBIK Talaay OJiCl, CHHTAKCHUCTIK Taygay OMicl, TUIMIK MaTepHalIbIH
TYPH ©3repTy ofici, TUIAIK TarchlpMajapbl Oap Ma3MyHJay oJicl, Kazak Tull OOWBbIHIIA ceiiieM
KypaTy oici, TUIMIK TarchlpMamapbl Oap IIbIFapMa kKa3ablpy oici, opdorpadusuiblk Tanaay oSIici,
KOLIpIT jKa3y SMici, AMKTAHT *Ka3zy dicTepl.”

TitneHn caHanbl opl THSHAKTHI ajFaH OUTIMICPIH ic JKY3iHE achIpyaa >KYHell )KYMBIC TOPTIOl
YiIKeH pen aTkapanabl. COHIBIKTAaH OHIMII SJICTEpJi OMICTEMENIK KaruaajlapFa COHMKeC >KYpriil
OTBIPY MakcaThl Ke3neneni. JKorapeiia aWTBUIFAH OIICTEP/Al ICKe achlpy apHaibl TaHIalFaH
MaTepuaiiap HErBiHJe KYPrBUICTIH KYMBICTBIH IICHXOJIOTHAChIHA OaljIaHBICTBI. OJICTIH KOJIJIaHY
xKyheci OUIIM any Ke3JepiHe Herjiese OTBIPHIN, MbIHA CHIHABI >KYMBICTBIH 0acThl YpAICTEpIH
€CKepTe/li: OJMIICTIH iCKe achIPBLITY KyHeci OOBEKTIHI MEHIepPTYMIH ICHXOJOTHSUIBIK OaCKBIIITapbiHa
KATBICTBI. TaKbIPBIMTBIH O3IHIIK OeNriiepiH TipeK eTy. TaKpIPBINTBHIH OCEPJIri MEH MOHEPJIIrH
KYLICHTY. AybI3Ia Coisiey AaFIbIChIH apTThIpy. JKa3y cayaTThUIBIFBIH apTThIpy. OKyIIbUIapABIH 03
OeTHILEe >KYMBIC icTey OEJICeHAUIINT MEH CaHaJbIFbIH KYIEHTY Tarbl Oacka KaJarajaraH >KeH.

KOPBITBIH/IbI OJIIM

CeliTin  omicTiH iCKe achIpbULy JKYWeci JMHTBHCTUKANBIK (GaKTUiepAi TipeKk  eTi,
MICUXOJIOTUSIIBIK (haKTOpJIap HErBiHAE TUIAKTUKAIBIK — METOIUKAIBIK MPUHUIUNTEP OOWBIHIIA
xKy3ere acazpl. Ta3a MpaKTHKAIBIK XYMBICApbl OpbIHIAYAAa TYCHHIKC3 co3/1epal TYCHIIPY, aybl3eki
TUIAI JaMbITy, MOHEpJIENl OKYy, KOCBIMIIA 9/Ie0M KITalTapMEH MYMBIC ICT€y JKOHE OHBI IC —
ToXipOuene maiganana OUIyre >KOHE OJIApMEH JKYMBIC icTey Tocuiaepi »xymcanasl.[3.32]
TeopusulbIK TUINIK MaTepuaiibl OKBbITYAa OHIIMe, Xabapnay, ToXipuOue, TYCIHAIPY, KITAlThl
naiffanany oMmicTepl KOJJAaHBLIAABI. AJl Opl TEOPHUSIIBIK, Opi MPAKTUKAIBIK MacarTa >KYPriBUICTH
onicTep JKyHeciHe >KYPIiBUIETIH oficTep >KyileciHe MbIHajap Kipedl Ka3zak TUIl TaKbIPBIITapbIH
Tangay, TUIAIK MaTepHabIH TYPIH ©3repTy, TULMIK TarcblpManapisl Ma3MyHJay, IIbIFapMma
XKazaelpy, opdorpadusuibl TaNgay, KeImpin a3y, JUKTAaHTThl OKBITY, OopdorpadusHbl YHpETY,
JIYPBIC COMIEY AaF[bIChIHA EJIKTey, AbIOBICTAY MYIIENEPIHIH KbhI3BIMETIH TYCHIIPY, AYPHIC alTy
epexeNepiH MEeHrepy, KopHeKl Kypalipl aiJjaiany, eJIeH YHKACTAPbIHBIH Al THITYBIH YHPETY.

Titnepai MpakTUKANBIK JKaKTaH YHpPETy omicTepi cabak >Kypridy YCTIHJIIE ICKE achIpbLIajbl.
byn apkplabl  OKymbUIap CO3[IH  MarblHAJIBIK KACHETH, TaOWFaThlH, CO3MIIK KOPbl MEH
rPAaMMATHUKAIBIK KYPBUIBICBIH CE3IHEMI, aybI3eKi TUIMIH OailiblFbl MEH one0W TULMH ©3iHIIK
OenruiepiH yipeHenl. MOoIeHUETTI COWJIey YITICIH KaJbIITACTBIPHIN, IYPHIC OKBIN, OKBIFAHBIH
KaifTanamn aifTein Oepyre »KaTThIFaIbl.

CayaTTbl XoHE AYPBIC >kKa3y IneOepiri TOCENil, ©3HIH TUIH CTHJIMCTHUKAIBIK TYPFbIIAH
KETULMIpe i, FBUIBIMH, CasCH JKOHE KOpKEeM IIbIFapMaliapibl TaJFal OKy KaOuieTi apTasbl.
OxymbuIap KoramMJIbIK KyOBUIBICTAp/Abl TUT apKbUIbI OLTIM, Ce3iHy, TYCIHY OHE YHpEHY >KOJIbIMEH
OUTIMIepl MEH JaFAbUIApbIH KAJBINTACTHIPA/IbI.
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90K 304.2

AB/]VPA3AKOBA I A.
Azamammulx asuayus akaoemuscol

BLJIIM MOCEJECI JKACTAPJIBLIH KOFAM IBIK CAHACBIHBIH
"KAHFBIPYBIHBIH ®AKTOPHI PETIH/IE

Maxana xazipei manoagel OiniM CanacbiHbIY HCACMAPOBIY KO2AMObIK CAHACLIHA MUSI3emiH
BIKNAILL MYPavl Macene2e apHanzan. Pyxanu sorcanevipy 6agoapramaceinely minoemmepin sicy3eze
acvlpy JHCYMbicol OUIIMMEH, EbLILIMMEH Mblebl3 OAUIAHbLICMA AMKAPLIIAMbIH Jcylieni yoepic. An
AManmvll MaceneHiy Hcacmapovly KOAMObIK CAHACLIHbIY HCAHRLIPYLIHA MU2I3emiH bIKNALbl 30D.
binim  meunipecinoeei  OynuemauvimM  MeH  280MHOYUACHL  AOAM3AM  KbI3MEMIHIY — MAHbl30bl
cananapvinsly 0ipi Oonbin MabwiIadvl, Al OHbIH MIHI meK OLliM bepy 2aHa emec, Heaanvl AOAMHbIH
KanvinmacywvlHa viknan emy. Kacmapowoly cananvl, cananwl, pyxaumu Oinim any2a Koaxcemimoinie
YAMmMblY 3USSMKepPIliK alleyenmin, XaublKapaivlk b6acekeze KaOilemminicin HaHe OHblH Mayeci30icin
0aMbImy HCIHe HblealmyOvlH 6acmbvl haKkmopviHa AUHATYObl KAMIMAMACHL3 emeol.

Tyiiin co30ep: 6inim, binbIM, KORAMOBIK CAHA, PYXAHU HCAHRLIPY, KYHOLLILIKIMAP.

Cmambsa noceswena 6IUAHUIO 00pA3068AHUS HA CMAHOGIEHUE 0O0WECMEEHHO20 CO3HAHUS
Mmonooexcu. Peanuzayus npoepammul 0yX08HO20 B03DONCOEHUL — IO CUCHEMAMUYECKULl npoyecc,
MeCHO CBA3AHHBII ¢ 00pazoeanuem u Haykou. M sma npobrema oxazvieaem 001vbUiOe GIUAHUE HA
803p0OdNCOEHUEe 0DWECMB8EHHO20 CO3HAHUA Moaodedxcu. Mupoeosspenue u s80a0yus 8 cepe
00pa3o6anuss — OOHA U3 BANCHEUUWUX Cc@hep UYeno8euecKoll OesmelbHOCmU, CYyMb KOMOopou
3aKm0Uaemcsi 8 COOeUCmaUulU He mMoJlbKO 00PA308aHUI0, HO U JUYHOCIU 6 YeloM. [Jocmyn MOI0O0bIX
Jooell K KayecmeeHHOMY, CO3ZHAMENbHOMY U OVYXOBHOMY 00pA3068aHUI0 ABIAEMCA KIIOYEGbIM
Gakmopom  pazeumus U YKpenjemus — UHMELIeKMYAIbHO20  NOMEHYyuald  Hayuu,
KOHKYPEHMOCNOCOOHOCMU U He3A8UCUMOCIU CIPAHbI.

Knwouesvie cnosa: odopaszosanue, nayka, ooujecmseenHoe cosHanue, 0yX08HOe 803DOHCOeHUe,
YeHHOCTU.

The article is devoted to the influence of education on the formation of public consciousness
of youth today. The implementation of the spiritual revival program is a systematic process, closely
related to education and science. And this problem has a great influence on the revival of the public
consciousness of youth. The worldview and evolution in the field of education is one of the most
important areas of human activity, the essence of which is to promote not only education, but also
the personality as a whole. Youth access to quality, conscious and spiritual education is a key factor
in the development and strengthening of the intellectual potential of the nation, the country's
competitiveness and independence.

Key words: education, science, public consciousness, spiritual revival, values.

KIPICIIE

CaHJBIK PKOHOMHUKA JOYipiHIE OpOip Ka3aKCTaHMABIKTBIH ©3 OOJNaIaFblH op TYpJIi kobanay
MyMkHATT O6ap. Ocbkl  ypaicke >kactapisl d3ipiereH a63an. CoHIBIKTaH Ja MEMJIEKeT
HSKOHOMMKAHBIH JaMYbIH aJjaM KalUTaJlbl HErB3IH/E AaMbITyFa CTPATETHUIBIK jkocrap Kypabl. Ocbl
opaiima TyHrbill [Ipesuaent H.O. HazapOaeB KoraMblK CaHaHBIH JKaHFbIPYbl TE€K CasCU JKOHE
HSKOHOMHUKAJIBIK JKaHFBIPY FaHA OOJIBII KOMMail OHBIH ©3€rHe allHaJIaThIH/ABIFBIH AaTall ©TKEH el
byn xepne «PyxaHu >KaHFbIpy» Oardapiiamachl ©HEreidl ajJaM MEH PyXaHH JaMblfaH KOFaM[Ibl
KAJIBITITACTBIPY MJICSICHIH AJIFa TapTaThIH HETBI1 KyKaT 0oJbIN TaObuIaabl. barmapiaManbeiH OapIibiK
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Ma3MYHbl KOFaMJIbIK MHCTHTYTTapAbl Kypy MEH Kojjayra OarapiaHfaH, ajl OHBIH KbI3METi
KacTap/bl TOpOUETer, OKbITYMEH TiKeslel OaiaHbICTHI.

Oodicnama. THUIBIMM MakallaHbIH KOMBLIFAaH MakcaT-MIHJETTEpIHE JKETy YIIH KeIleH Il
o/licHaMa KOJJAAHBIIA/bI, SIFHU JIEyMETTIK-(DUIOCOMUSIIBIK TalAaylapAblH JKaIIbl FRUIBIMHA JKOHE
MIOHAPAIBIK QIICTEPl HETBre aIbIHIbI.

PyxaHu oKaHFBIpYy JKOHE YITTBIK JOCTYypAeri OuliM MEH FbUIbIM KOFAaMBIH  JaMbITYFa
apHanFaH KYHJBUIBIKTap KaTapblHIa OapibIK KAcTaFbl a3aMarTaplbl KaMTUTHIH OUTIM Oepy
iclHIe ©3IMBOIH O3bIK XYHEeMBIOl Kypy, WHHOBAIMSUIBIK, 3aMaHayd TEXHUKAIBIK TYPFbIIaH
KOJIIay KepceTy, Iu@pIbIK OuriM Oepy pecypcTapbhlH JaMbITy, e3repicTepre yHeMi OeiiM 0oy
JKOHE KaHa OUTIMA1I MEHTepy KaOUIeTIH aMbITy, JaThlH OINIMOUIHE Kelly MIHAETTEPIH HaKTbUIay
woHe IT-TexHomorumsmap cananapblH 3epTTey iCiHAE OacChIMIBIK OEpEeTiH >KOFaphl OKYy OpHBI
FBUIBIMBIH  JIAMBITY, KOJIJIaHOAIbl  FHUIBIMHU-3€PTTEYJIEP/l aFbUIIIBIH TUTIHE OIPTIHACT KOIIpYyIi
JKY3€re acplpy Tajlall eTUIN OTBIp, eNIMBIEri »acalbll JKaTKaH IC-lapanap oJIEMAK FhUIBIM
KOIHIH apThIH]IA KaJIMaii, Oe opTachlH/Ia O0IYIBI KO3/IETeH dpPEKEeTTEeP.

Atanmpimn OarmapiamMa — OyJI TOyelC3 Ka3zakK CIIHIH YITTBIK JaMyblH alKbIHIAHTHIH
KOJAaHOaIbl MaHBI3Bl 30p, MEMIICKETIMBIIH a3aMaTTapblHBIH CaHa Ce3iMi MEH TyHUETaHbIMBIHA
*KaHa okrep OepeTiH KyXaT. ArTanFaH KYKaTThl TalKbUldy MeEH  3epleney  apKbUIbl
OarmapiamMaHbl JKy3€re achlpy — aca jkayanThl MiHAET Oousbin TaObuiazbsl. COHIBIKTaH, Oy
casich MJICOJOTUSIIBIK OarapiaMaHbl Kasipri 3aMaHja JaMblfaH eNJIepAiH KOUIHEH KaJiMay YIIH
KasakcTaHHBIH YJITTHIK KYHIBUIBIKTAPBIH €CKE ajla OTBIPBIN, AKOHOMHKAIBIK Opi TEXHOJOTHSUTBIK
Jamylbl  KO3/eM OHBIH IPOTPECCHBTI JKOJNBIH KOPCeTTL AJ eHIOl OChl eHOEKTH iKi
Ma3MyHbIHA YHUIETIH OOJIcak OHJa eNiMBIIH OoJyalarbl YIIH KyHJIbl a3aMaTTaplblH  OOJIMBICHIH
3aMaH TajjaOblHA cail eTil >KeTUINIpyHiH OacThl Oarmapiiapbl KOPCETUIIEH.

HEI'I3I'T 6OJIIM

KazakcTaHHBIH pyXaHU KaHFBIPYBI — OUTIM, FBUIBIM, JOCTYP JKOHE JKAHAMBUIIBIKTAH TYPATHIH
VITTHIK KOJBIMBI3Fa TOKTaJaThlH OoJicaK, OMIPJIIK JKaHa YFeIMAAD MEH JaMydblH >KaHa
KOIOKUEKTepIH amaThiH uies. JKacTapAplH CaHACHIH JKaHa camajarbl JIGHTeWre KeTepeTiH
QJIEYMETTIK JKOHE TYMAHUTAPJIBIK FhUIBIMIAPABIH O€IeNiHIH apTKaHbl OpbIHABI. OHIa KbI3MET
eTyre JalbIKThl KaJpJIapMEH KaMTaMachl3 €Ty JXKoHE MaMaHJapIblH Odcekere KaOUIeTTUIINH
apTTBIPYy ~ HErBri KYKTeNreH MiHaeTTepaiH Oipi Oombin Tabbutamel. Kasipri Tanpma sxacrap
KaHAIBUIIBIKKA, €HOEK OHIMAUINH  apTThIpyFa OpKalllaH[a albIK. AJ camaibl OuliMi
MEHTepreH ajiaM o3 ICIHIH MaMaHbl OOJIBII, )KYMBICHIH J1a JKOFaphl IEHTelIe aTKapabl, COHIBIKTaH
Ja OapIIbIK sKacTap OUTIM abIll, OUTIKTI MaMaH aTaHyFa JIAlbIK,

Pyxanu Outim Oepy OarmapiiaMachlH KYy3€re achIpy asChIHJA KOOAHBIH OMICTEPIH OKY-
TopOHe YpHicTepiHEe KEHIHEH eHriyre OarbITTaldybl Kepek. Ochl TYpFblIa KYKTENl OTBIPFaH
MaHBI3Ibl MIHACTTEPAIH Oipi — OUIIM aJIymbUIApABIH  SJICYMETTIK KY3IPETiH KaJIbIMTACTHIPY.
Kazipri tagma emmiae omemaik 100 y3miK OKYJBIKTBI Ka3zak  TUIHE aynapy  SKYMBICTapbl
Oactanmpim  Ta KeTTl OTaHABIK YHUBEPCUTETTEPAIH TYIFaHBl JaMBITYFa KAKETTI oJIeMJIK
Y3IIK OKYJBIKTapbl Ka3ak TUIHE aynapy OacraMachlH ©37IepiHE allyFa TOJBIK MYMKIHJIKTEpl Oap.
ATanmbimn eHOEKTep pyXaHH Ka3bIHAMBI3IBIH TOJBIKTBIpA TYCYIHE TEHJIECI J)KOK YJIeC KOCHII, OUTiM
JICHTeWiH apThIpaTThiHbl ce3cB. Kazipri sxahannmany fAoyipiHAE aiAbIHFBI KATapibl QIEMIIK
oneOuerTepAl Kaszak TUIHE ayaapy pyXaHH KYHIBUIBIKTAp MEH YITTBIK CaHaHBl JKaHFBIPTY
JKONIBIHAAFbI, FHUIBIM, OUTIM CallachlH camasibl JaMbITYAarbl YJIKEH CTapTEeTHsUIBIK KaJamaap OOJbII
tabputanpl. Memieker Oacumichl K.K. TokaeB moctypre aiiHanran Tambl3 KOH(EpEHIUACHIHIA
«OUTiM KYHECHIH Ka)XXeTTi OUIIMJII UTrepil, OHbI ©3 eNIMBIIH MYIIECIHE KYMCAaWThIH a3aMaTTap/bl
MafbIHAay KAKETTINHY [1] aiiTBII OTKEH €Il

ConbiMeH KaTap MemiiekeT Oacmbichl KaceiM-)Komapt TokaeB IlapimameHT manaTaaapblHBIH
OipJieCKeH OTBIPBICBIHAA TPE3UJACHT KpI3MeTiHAeri KaszakctaH xankpiHa aiFamkbl «ChIHIApIIbI
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KOFaMJIBIK Juaior — KaszakcTaHHBIH TYPakKThUIBIFBI MEH OpKeHJACVHIH Hernd artel Kazakcran
xankeiHa JKommayelHzga — cadimavainsl  IutatopMacelHia  OedarvieHreH  OacraManap  MeH
VCBIHBICTApABI aTan oTil, ©31 KOJIFA aJlFaH  XaJIBIKTHIH 9JI-ayKaThl MEH OMIp CYpy ACHICHIH KoTepy
MOceNleCiHe KATBICTBl eNJIH OJIEYMETTIK-OKOHOMUKAIBIK JaMybIHAAFbl ©3€KT1 TaKbIPBIIITap/Ibl
KAMTYMEH KaTap, PyXaHH MOCEJeNIep/i JIe Ha3apAblH ThIC KAJIABIPMAbl. Ocipece dJIeyMeTTiKk Oaca
MOH OepeTiH OarpITTapAbIH Oipi OUTIM Oepy camachlH JKakcapTy eKeHIIrH aram oTTi. COHIBIKTaH 1a
’ko0a aschIHIa KApBIK KOPreH eHOEeKTep Ka3zaKCTaHIBIK OuTiM Oepy camachlH apTThIpyFa, OUIM
yAepiciHe o3 BIKHAJIbIH THUTBIN, OoJnamakka Oargap KepceTyle, pyXaHH JaMyIblH ©3€riHe
alfHaJIBIT, CaHACHI a3aT, JKaHAlllA OMJIAWTBIH Oocekere KaOUIETTI ypIiaK ChliiiayFa ©3 YJIECH KOCHIII,
KYH/IBUIBIFBIH apTThIpa TYCEL

ATanMBIII CapBIHIAFBl OPEKETTEPHIH OapIIbIFhI KOFaMJIbIK CaHaHBI e3repTy
OarpITHIH/IAFBl ~ TYMAHUTAPJBIK  FBUIBIMJAFBl  MHHOBALMSUIBIK  cepriric. byriHri oJIe MJTIK
0oceKenecTik 3aMaHbIHAA CepreKkTiK IeH ceprnitic kKakeTTi EnaiH Oonamakrarbl KeiaOeTH
aHBIKTAUTBIH — Oocekere KaOUreTTiTK. bBocekere KaOUIETTUTK cascarra, SKOHOMHUKAIA, pyXaHU

caiana gaa Oomyel mapT. boceke OonFaH JKepae CEpreKTiK apThill,  YMTBUIBIC KYIICWIN, caHa
xertiie Tycenl. CaHaHBIH JKaHFBIPYBI OOBEKTUBTI YAEpic.

Antukaneik I'pexusi MeH exenri Keitaiiga OUTiM KOoFaM MEH MEMIICKETTIH 3HUSTKEPIIIK,
OHETeIK TIeH MOJIEHW FaHa €MeC OJIEYMEeTTIK, SKOHOMHUKAJBIK J>KOHE CasiCH JaMybIHBIH HeTBi
peTiHAe KapacThIpblIabl. Ka3zakcTaHIBIK FaIBIMAAPABIH (QUIOCO(USUIBIK TUCKYPChIHAA OUTIM aca
MaHBI3Bl POJIIL aTKapajasl, Oy Ka3ipri 3aMaHIarbl Keaesl KapKbIHMEH JIaMbITl KATKAH FBHUIBIMH -
TEXHUKAIBIK KOFaM asChIHIAFbl OUTIMHIH Hersri peniMeH maprranraH. bitim «Kaszakctan 2050»
CHSIKTBI y3aK Mep3iMai OarnmapiaManapiablH  OackIMIBIKTapeIHBIH ~ Oipl.  Kenemekreri Oitimai
KAHFBIPTY casicaTblHbIH Hernsri Makcarbl KazakcTaHHBIH  QMIMIIK — JeHreijeri Oacekere
KaOUIeTTUINH apTThIpy Oosibin TaObutanpl. KazakcTaHHBIH oleMIIIK KaybIMAACTHIKKA AIIbIK OOIYBI,
emMiBaiH KOO-HbIH bBonmoH KemiciMiHE KON KOWBUTYBI, KA3aKCTaHJBIK OUIIM KEHICTIMHIE
['ymOonpaT meH ScmepcTiH TYMaHHCTIK JOCTYpJepi CapbIHBIHAA YHUBEPCHTETTIK OUTIM HJIESCHI
JKY3€re achIpbUIbII JKaTKAHIBIFBIH KepceTedl KasakcTaHIBIK yHHBEpCUTETTEpJeri OUIMHIH
KYpPBUUIBIMBI MEH Ma3MyHbIHA Ja KaTbICTBl pedopmanap >Kypriimim sxatelp. JKorapbl OKy
OpBIHAAPBIHAA OKBITYbl MHTEPHAIIMOHAIJAHABIPY, YHHUBEPCUTETTEP MEH FHUIBIMHU 3epTTEeYNepl
kahannaneipy Kaszakctan PecrmyOnukachlHBIH >KOFapbl OUTIM OKyHeciH Ma3MyHIbl >KaFblHaH
YKAHFBIPYBIH BIHTAIAHIBIPAJIBL.

KazakctanJplK KOFamJarbl HApbIKTHIK KAaTbIHACTApIbIH JaMybl KacTap ajblHa JKaHa
MIHAETTEp MEH MoceJenep/l, TajanTapabl Kosabl. OKOHOMHUKAIBIK calajaFbl JKacTap.blH
WHHOBAIMSIBIK TOPTIOH KAIBIMITACTHIPY YIIH 3aMaHayd TajanTapra cail oJeyMETTIK OUTIMHIH
YATiCIH HaKThl aHBIKTal ajay KaxeT. bitiM Oepy cascaThIHBIH MaHBI3Abl OaFbIThl OUTIMHIH
KOJDKETIMIDIINH KaMTaMachl3 eTy. Al OUIIM KOJDKETIMAUIIN MoceleciH Taiaay OapbIChlHIa YII
e3apa OailnaHbichl 0ap acHekTiHl artan eTy Kepek. bipHmici — Typil aJeyMeTTIK TONTap.IblH
YKOFapbl OUTIM allyblHAa KOJDKETIMJUIINHE BIKMAN €TeTIHCOIUATIAB (akTopiap. by dgaxropmapasiy
KaTapblHJa KOFAMIArbl QJICYMETTIK-DKOHOMHUKAIIBIK TEHCBAIK JKOHE QJICYMETTIK-MOJIEHU JHMHAMMUKA,
TYPJ1 TONTapAbIH KYHABUIBIKTBIK Oaraapiap >KyHeciHaeri >korapbl OUIIMHIH OpHBI, COHBIMEH Karap
QJIEYMETTIK >KOHE MOJIeHH ojieyeTi Oap. EKiHIN acmekT, KOMKETIMAUTKTIH TYpil aiMakKTaparbl
JKOFapbl OUTIM JKYHECHIH >KarJaiibIMeH, OHBIH HH(QPaKypbUIBIMBI MEH OJIEyeTi, OHJAFbl JKy3ere
achIpbUIATBIH  HAKTHl JaMy ¢opMaiapbl MEH CTapTerusuiapablH, OuniM  Oepy  YAepicH
YUBIMIACTBIPYABIH ~ OJCYMETTTIK MAaHBI3Abl EPeKIIeTIKTepIMEH IapTTalfaH. YIIHIN acleKT
KOJDKETIMIUTIK (pakTophl emjeri OUliM KYHeCHIH, OuriM Oepy MeEKeMeNepiHiH KbhI3METiHE, OuTiM
camachblHa bIKIAJ €Te/l

biniv kaman na Ilnaron, ABrycrun, ®@. AxBunckuii, . Kaut, ['B.®. I'erens, ®. Hurme
CHSIKTBI YJIBl OWIIBLIAAPABIH  (UIOCO(USIBIK 3epTTEYIepIHEH KOpiHiC TamkaH. AJ  Kas3ak
dunocodusceiHgarel  OuTiM  Moceneci on-®dapabu, A. Sccaym, A6Gaii, IlokopiM CBIHABI YJIBI
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FyJlaManapAblH [IbIFApMAIbUIBIFBIHBIHAH aHFapaMbl3. OlapablH aJaM, MOJICHUET Kaisibl pyxaHu
KYHJIbI Oisiapbl OYTiHT1 OUTIM JXKyHeciH maibiMIay YIIH MaHbI3Ibl 00JbIN TaObutagsl. Ochliaiiina
Kazipri TaHJarbl OUTIM JarJapbIChIHAH IIBIFYIBIH KOJbI OUTIMHIH MOJEHUETKE OaraapiiaHybl Jeyre
O6onanpl. EH Oacteichl, jkahaHmaHy KargaiibiHIa OUTIMHIH MOJEHM acCIMEKTUIEpIH —CakTar
Kary.OWTKeHi yibl AbOali aliTkaHmaid, «AllaM ara-aHaJaH TyFaHAa ecTi OOJIMaif/bl: €cTill, Kepi,
yCTam, TaThIll e€CKepce, MYHUEIETl JKaKChl, jKaMaH/bl TaHW]bl JaFbl, COHIANIaH OUIreHl, KOpreHi
ken OonraH anam Ourimai G6omanel. EcTinepnin alTKaH ce3iepiH eckepilm >KYpreH Kici e31 Je ecTi
Oomaapl. OpOip ecTiTik jkeke ©31 icke sxapamaiiapl. Con ecTilepieH ecTim, OUIreH >KaKChl
Hapcenep/il eckepee, )KaMaH JIeTeHHEH CaKraHca, COHJIa ICKe >Kapailapl, coHaa ajgam jgece 0oyiaib»
[2]. bitimai agam - Oysl ©3iHIH akKbUIBIMEH, OUTiMi, epiri, ap-HaMbIChl, JKayalmKepUIUTIriMEeH, >KaH-
JKaKThl JaMybIMEH CpeKIIeTIeHETIH MOACHHUETTI anam. O TeK FRUIBIMH UTIMJII FAHA WTepin KOWMaid,
o31H Oenrimi Oip MOIEHHMETKE >KATKBI3BIM, ©3r¢ MOJACHHUETTEPMEH Je CyxXOaTKa ambiK agaM. Abaii
©3IHIH OH OeCHHII Kapa Ce3iH/e aJlaMHbIH ©3-631H JaMbITyAarbl OUTIMHIH peJiH alKbIHAAl OTBIPHII
«Erepne ecTi KicUlepiH KaTapblHJa OONFBIH KeJce, KyHiHae Oip mopTebe, Ooimmaca »KYMachIHJA
Oip, eH OoyiMaca aiipiHma Oip, e3iHHEH ©3iH ecem ayn! Con alIbIHFBI €cell ajJFaHHaH Oepri emipii
Kaaif OTKBIIH €KeH, He OuTiMre, He axupeTke, He AYHHEre >KapaMm[bl, KYHIHIE ©31H eKiHOecTei
KbUIBIKIIEH OTKBINIMICIH? YKok, OojiMaca, He KbUIBII OTKBIEHIHII ©31H J€ OUIMENH KaJIBIIIBICHIH?»
nenmi [3].

Abaii xacTapra FBUIBIM Tarmail MakraHOayabl ©CHETTeN, ©CeK MeH OTIPK alTy, MaKTaHIIAK
0oy, epIHIIEKTIK KOpCeTy, OCKep Mayl IAmyMeH alHAIBICY CHUSKTHI MIHE3JEpJIeH, KaCHeTTepIeH
aynak OOJy/bl KeHEeC €Tyl apKbLIbl aJiaMIbl KOpIIaFaH FaJaMHBIH YIHJIECIMIUTII )KailbIiHAa OWIaHyFa
IIAKBIPA/IbI, JKEKe TYHUETAaHBIMHBIH KOKOKHETH KeHelTyre keHec Oeperi «KeIOKMEKTI KeHerTe M»
JIen KoTepe aJlMalThIiH IMOKNapAbl KaHFa OaljaFaHHBIH Ja KUACBIHBI KEJIMEWUTIHI Oenruil JereH
TY>KBIPBIMIBI TOMEHIETIIEH JKomaapaan OailkaiiMbI3.

Ocemra3 001Ma opHere

Omnepnas 0oJicaH, apKaJiaH.

Cen e — Oip Kipmiml JyHUEre,

Keririn Tam Ta, 6ap, kanau! [4]

- gem, opOip ajgaM KoFamja ©3IHIH JabIKTBl OPHBIH TaOybl KEPEKTIrH, OJ YIIH JKail FaHa
ocemria3 0oy >KETKUTIKCI3 eKeHIHe MEH3Cil )KOHEe >KacTap/bl eHep MEeH OUTIMIe Y3/IKC3 YMTBLIYbI
KQKET CKCHIINH aiTaabl. AKBIHHBIH «AmaM O0J» UICSICHl Ka3ipri 3aMaHIarbl OUTIM MOcelieciMeH
TIKeJIeH acraprac.

BiniMHIH pyXaHHM acmekTilepl apKbUIbl BIUNKTI KaJdbIITacThlpy MaceneciH Illokapim
Kynaitbepaiyel sxamracTeipagbl. On pyxaHW OUTIMHIH MaHBI3IABUIBIFBIH €PEKIe KApacTHIPHII, ap
YFBIMBIH KOJIZIaHA[IBI, TopOue Oepy OapbIChIHIA ap FhUIBIMBI OKBITHLUTY KA)KET, FAJIIBIMAAP OCHIHBI
€CKepill aTaJMBIII TEOPUSIHbI OAapiIbIFbIHA MIHJCTTI IOH pETIHJAE EeHIBY KEepeKTIrH aiTajbl.
[loxopiMHIH ap UTIMI apKbLIBI PyX ©3MHIH epekme (opmackiHa ue Ooyiaael. O3 OeTiHE eMip cypy
MYMKIHJIIN TEK ©3IHIK caHachl OsSHFaH AepOec agamjapra raHa OepiiMek. COHABIKTaH ap — YKJIaH
eMIp CYpy MYMKHIIT ©3 KOJBIHJAAFl aJaMHBIH ©H MaHBI3bl JKayalKepIwIiri QOB
tabpuiMak.[5]. Oky, arapTy, OUIMIUTIK, MOASHUETTUIK, aKplJ, KAOUICTTIH >KeTUTyl — ajam3ar
TOPTIOHIH CHUTATBI MEH KHMBUI OPEKETTepre aKblH asyChl3 COKKbl O€pil, XaJbIKThIH MOJICHU
MPOTpecKe, FEUIBIM MEH OHEPIIIH JlaMyblHa COMKEC opeKeTTEepl VIl TYPapJIbIK €H aChll MOPAJIbIIK
Ka3plHA e KapacThIpansl. SIFHU, OYPBIHFRI Oap OH, MaesIapIbl TOJBIKTHIPA, ©3IHIIK MOHEPMEH
JKBIpJIail OTBIPBIT, AKbIH CaHa MIKIpJep alTabl.

Kazipri 3amannmarsl MoJeHM aJaMHBIH Hjeanbl — Oyi OObIHIA HaMmbIChl Oap, es3renepii
KypMeTTel OUleTH ap amaMbl. MoJieHUETTI aiaM — OyJ1 OUTIMHIH MYpaThl PETIHIE aKbUIIBIH, CE3M
MEH epIKTIH YiieciMai AaMyblH O0JKaMIai ibl.

Makc UlenepaiH TyXbIpbIMIamMackl OOMBIHIIA  aJaMHBIH OUTIM adybl OHBI BrUICHIIPY
(rymaHu3amus) Aen yraabl. ANl FRIIBIMH -aKIapaTThlK OpKEHUET, jkahaHIaHy KaFJaibIHIaFbl OUTiM
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Oepy kanmaii Oomy kepek? Kazipri Tanga KemnTereH FalbIMAAPABIH MIKIpiHINE, OUTIMHIH aJamJbl
MOJICHH TYPFbIJIaH OalbITaThIH KAayKaphl as3faay, ©pKCHUETTIK JamyIblH >KahaHABIK JaFJapbIChIHA
Kapchl TYpyFa J1a, OJ1aH apblayra fa centiri a3. HoOenb CHIANBIFBIHBIH JaypeaTTapbl [.bekkep meH
T. Illymerr amam KanmuTalubl YFBIMBIHA aHBIKTaMa Oepe OTBIPBIN, OTKEeH FachIpiablH S0-mmi
KBUTIAPbIHAA SKOHOMUKAHBIH JaMyblHAa BIKIQJI €TETIH OuliM ekeHAIrH kepcerin Oepnai Omnap
OUTIMIII KamuTajl pETIHIE KapacThIpy Kepek, ce0ebl, oy OoJamakra KipicTi KeOSWTIN, >KaHFa
KyaHBII CHIMTaUTHIHABIFBIH Herdaenl. ConsiMeH Katap T. Ilynbll nHBeCTHIUSIIAp KaTapblHA OUTIM
allyFa KETeTIH IIBIFBIHABI FaHa €MeC, J>KYMBIC OapbIChIHJAA aJbIHATBIH TXKIPUOEHLOUTIM MeH
JICHCAYNBIK CaKTayFa CAJIbIHATBIH CaJBIMIBI J1a KOCHITT aifTa Ibl.

byriHae FbUIBIMU-TEXHOJOTUSIIBIK ~PEBOJIIOLMUSHBIH  J1aMybl  OapbICBIHIArbl  kahaHJIbIK
yAepicTepMeH OaiilaHbICTBI  OUTIMHIH peJli HeFypibIM YiFaibin kenemi. Kasipri Tanma Oocekere
KaOUIETTUTIK JKOJBIHAAFBl KYPECTe MEMJICKETTIH ayMarblHBIH KejieMi, TaOufu Oail KOopJiaphl TIMITi
KapoKblIai KanmuaThlIMEH eMec OUTIMHIH JeHrediMen esmenesi [6].

KOPBITBIH/IbI

KopbiTa Keme, MEMIJIEKETTIH OJIEYMETTIK IIBIFBIHJIAPBIHBIH KaTeropsuiapbl imHae OuTiM
SKOHOMHUKAIBIK OCIMHIH OacThl (pakTophiHA alHaABl, ajd OUlMIe CajJblHFAaH WHBECTUIIHS
MEMJIEKeTTIH OoJlalaFrblHaH CalbIHFAH canbiM. bimiMre keTeTiH WbIFbIHAA 1%-Fa apTThIpY enjeri
DKO-nin 0,35%-ra ecyHe anbin Keneali biuTiM KaTeorpusCHIHIAFBI agaM oJIeyeTiH apTThIPpY
OoiibiHa  BY¥Y-HBIH OasHgamacklHIa OUTIM — alyFa JIeTeH KOJDKETIMJUTIK, OHBIH Camachl,
HSKOHOMHUKAIBIK TYPFbIIAH O€NCeHMAl XaJbIKThIH OUIIMI CHSKTHI acrekrinep OaranmanfaH. 4.0
PeBomonmsicel  karnaiiblHIarel kahaHABIK OocekenecTikre OUTiM QJEyeTiH >KYHemnl >Kypriim,
camachblH apTThIpYFa TaJNbIHFAH MEMJIEKETTep yTanabl. byrinme OuriM camachel oneMAIK JaMyIbIH
JKETEKIN TPEHIHE aWHaIbIl OThIp. bapibik aeHrelmeri OUNMHIH KOJDKETIMALUIN MEH carachl
MEMJIEKETTIH Oocekere KaOUIETTUIN MEH JKETICTINHIH Hernri ¢gaxkropsl Oonbin TalOblmansl. byriHge
Kazakcran OuriM cayachiH KaHFRIpTYABl XXI FacelpAa ajaM KamuTallbl KOFaphl camajgarbl KOFaMm,
SFHU JKapKpIH OOJIAIIAKTHI XKacall anaThlH Ky3bIpeTTepi Oap >KOFapbl OUIIMII MHTEUIEKTYalIbl YIT
OOJTybl VIIH J>KY3ere achIpbINl JKaThIp. By KacTapAblH KOFAMJBIK CAaHACBIHBIH >KaHFBIPYBIHBIH
MaHBI31bI (hAKTOPHI OOJIBITT TAOBLIAIBI.
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HIIAHUMAHOB A.C.

Azamamm blK asuayus aKaoemuscol

ABUALMSIIIBIK AFBLIIIBIH TUITHAE KbICKAPTBIJIFAH CO3JEPIIH
JKACAJYBI JKOHE OJIAPIBIH TYPJEPI

Byn maxanaoa asuayusneix a2vliwblh MitiHOe KOJLOAHBLIAMbIH KblCKAPMBLIEAH CO30€p
mypanvl aumelnaovl. Kvickapmouinean ce30ep KYpblibiMbl MeH Kypambvl OOUbIHWA dHCIKmeneoi.
Kuvickapmoinean co3dep iwinde ke3decemin OMOHUMOED MeH CUHOHUMOED MYPAbl HCAH-IHCAKMbL
mankslianaowl. Kvickapmoiizan co30ep makblpbinmslk monmapaa 6enineol.

Tyiiin co30ep: asuayuanvlk aebIIWBIH ML, ABUAYUATLIK JleKcuka, abbpesuamypanap,
OMOHUMOED, CUHOHUMOED, MAKbIPLINMbLK MOnmap.

B oannoii cmamve paccmampusaromes abbpesuamypui, pacnpocmpaHénnvie 8 asUayUuOHHOM
aHenutickom  sizvike.  AbOpesuamypvl  Klaccupuyuposamvl no  cmpykmype U KOIUHEeCmey
KOMNOHEeHmMO08. Buvloenenvl oMOHUMbBL U CUHOHUMbL 8 abbpesuamypax. Onpedenenvl memamuyecKue
2pynnul, 8 KOMopbwle 8X005m abopesuamypbi.

Knroueevle cnoea: asuayuouHvili aHIUNICKULL 361K, ABUAYUOHHAS eKCUKA, abOpesuamypol,
OMOHUMbL, CUHOHUMbL, MeMamuiecKue 2pynnol.

This article discusses abbreviations common in aviation English. Abbreviations are classified
by structure and number of components. Homonyms and synonyms in abbreviations are
highlighted. Thematic groups are identified, which include abbreviations.

Key words: aviation English, aviation vocabulary, abbreviations, homonyms; synonyms,
thematic groups.

KeickapTynap - ce3 »kacaynblH O€JICEH/l OfiCi KOHE THIMJAI TOJIBIKTBIPY Kypajbl OOJIbII
ecenreneni. Tir OuriMiHae FansIMaap abOpeBHarypara opTypii aHbiKrama Oepeni. Meicansl, V.B.
ApHOJBATHIH alTybIHINA, «@b00peBHaTypa TYNMHYCKA CO3IHIH IBIOBICTHIK KYpaMBIHBIH Oip OeJiri
QIBIHBIN TacTalnaThlH MOPQOIOTHSIIBIK ce3zxkacam» [1]. «Onaerrerineii, abOpeBuaTypa cesnepii
KJTBITITACTBIPYABIH epOec ToclTi peTiHae KopiHeaD.

MakananblH HErBri MakcaTbl - aBHALUMSUIBIK aFBUINBIH  TUIHJE  KOJIJAHBUIATHIH
KbICKAPTBUIFAH CO3lepi 3epTrey Ooibill Tadbimaabl. JKorapblga arairaH MakcaTkKa JKeTy YIIH
KeJeciied MIHJETTEp Il ajAbIMbI3Fa KOMIBIK;

® KBICKAPTBUIFAH aBUAIUSUIBIK TEPMHUHICPIl KYpamMbl OOWBIHIIA XKIKTEY;,

® KBICKAPTBUIFAH CO3ACPAIH IIIHIC OMOHHUMIIEP MEH CHHOHUM/IEP/Il OO KOPCETY;

® KBICKAPTBUIFAH CO37IEP/Ii TaKbIPHINITHIK TONITApFa 06Iy.

AJNIIBIMBI3Fa KOMBUIFAH MIHJICTTEP/l JKY3ere achlpy YIIH JHHTBUCTHUKAIBIK MaTepUaIbIH
KallHap Ke31 peTIHIE Keleci CO3MIKTepal KOJJIAHIBIK: «YJKEH aFbUIIIBIH-OPBICIIA JKOHE OpPBICIIA-
aFbUIIIBIHINA aBUAIUSIIBIK CO3MIK», «ABHAIMIFA apHAIFAH KbICKAPTYJIAP/IbIH aFbUIIIBIHIIA - OPBICIIA
CO3MIN-KOHE 3bIMBIPAH-FAPBINI TEXHOJIOTHSCH), «AFBUINIBIH TUTHAETI abOpeBHarypaigap MeH
TEPMUHJIEP CO3ITD.

OTaHIpIK JKOHE MICTENIK JUHTBUCTEP AaBUALMSUIBIK AaFbUIINIBIH TUTHJET KbhICKAPTHUIFaH
co3/Iepli KaH-XKAKThl 3epTTereH. JlereHMeH, aBUANMSUIBIK aFbUIIMIBIH TUTHAETI KbICKAPTHUIFAH
co37IepIl ol JIe 3epTTeYyAl KAKET eTeTIHIHE Ko3 KeTKBAK. OChl Makajaaja aBUALMSUIBIK aFblLIIIBIH
TUTIH/ETT KhICKAPTBUIAH CO3JEPl erKell -Terkeni KapacThIP/IBIK,
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ABUANUSIIBIK ~ aFbUIIBIH  TUIHIH ~ FAPBINTHIK FaJaMIblK HHAYCTPUSAAA KCH KelleMJie
KOJJIaHBLIYbl JKOHE aBHWAIlUs CAJAChIHJAFBl  XaJBIKAPAJIBIK BIHTBIMAKTACTBIKTBIH — KECHEUTYI
MaKaJaHbIH HETBIT ©3€KTUIr1 OOJIBIN TaObIIa/Ibl.

ABMAIUSIIBIK KbICKAPTBUTFAH CO3CP/i 3ePTTEYAIH Tarbl Oipl ©3EKTUIIN — OJap/bl FHUIBIMHU-
TEXHUKAIBIK d7icOneTTep/e KeHIHEH KOJIAaHBUTYBIMEH TiKenel OaiiiaHbICThI OOJBIT TaObLIA b

KeIcKapThuTFaH ce37ep/ il MOTIHIE KOJJAHYABIH Ofp €pEeKIeNiri - MOTIHTe YHJISCIMAUTIK JKOHE
ce3lepliH OipHellle peT KalTamaHyblHA KON Oepmeiisil. AJJarbl YakKbITTa KbICKAPTHUIFAH CO3IEPIIiH
JKaH->KaKThl 3epTTeNyi-KbICKAPTHIIFAH CO3JCPIIH OHAW TYCIHYIe *oHE aylapyFa >KoJ amaasl [2].

KeickapTeutran ce3mep Oenriti Oip KypbUIBIMFA H€. AFBUINIBIH TUNHIH aBUAIIHSUIBIK
JICKCUKAChIH/Aa KBICKAPTY/IbIH KeJecinel KypbUIBIMIBIK TYPJICPIH aTayra OOJajpl:

1) andasurrik: ANS (Astro Navigation System) £ acmponasucayusneix oicytie; SPE
(Special-Purpose Equipment) 2 apuaiier srcabovikmap; VCC (Vehicle Crew Chief) £ aye kemecinin
KOMAaHOupi;

2) apinTik-caHabIK: B6 (Blue Airway Number 6) [ Noe 6 «kox» aye daconvl (owmycmik
bazeimma yuy); R7 (Red Airway Number 7) & Ne 7 «xwizviny aye oiconvt (bamwvic basbimmazvl
pelicmepoi beneineyze Molcaivl),

3) apinTik-6e.ri:

e FQ&P (Flying Qualities and Performances) & aspobamuxanvlk ocone yury
CUnammamanapbi,

G&C (Guidance and Control) Z 6ackapy scone baxviray;

e L/L (Lalitude/Longitud) & (ceoepagusnvik) eni scane boiivi,

e L+L/C (Lift-Plus-Lift/Cruise (Design) £ ywaxmoly komepy Ko32animybluimapsl 6ap
cxemacwl

4) npiobicThIK: laser (light amplification by stimulated emission of radiation) nasep,
OINTHUKAJBIK JJHAIa30HHBIH KBAHTTHIK MEXaHHUKAJIBIK TCHEPATOPBI

5) OyBIHIBIK:

® (O3 TIPKECTEPIHIH aJIFallKbl OYbIHIAPBIHBIH OPIMTEPIMEH JKacaaabl:

simfac (simulation facility) Z moodenvoey owcabovikmapwr; deseng (design engineer) 2
UHIICEHeP-KOHCMPYKIMOP Hemece HCoOanayuisl;

e opinTep MeH OybIHAAPABIH OIpIryi apKbLIbl jKacanalbl:

feng (flightenginee r) 2 6opmunaicenep; navs (navigation system) 2 nasueayus srcytieci,

6) apajac (KbICKAPTBHIJIFAH IPINTIK KbICKAPTYJIApAAH TYPaabl):

Uni-FREDI (Universal Flight Range and Endurance Data Indicator) 2 ywy yzaxmuievinoly
AYKbIMBIHBIY aMOeOan KepcemkKiui.

KpICKapThUIFaH co37ep KOMIIOHEHTTEP/IIH CaHbIHA Kapal TOMEHIETIIeH OeHei:

e 0ip KOMIIOHEHTTI:

H (Helicopter) @ rtikymmak

® eKi KOMIIOHEHTTI:

AN (Air Navigation) & asponasucayus; AR (Air Route) 2 aye orconwr; FD (Flight Data) 2
vy mypanet monivemmep; GA (General Aviation) 2 occannvl asuayus;,

e YII KOMIIOHEHTTI:

CCS (Cabin Communication System) £ aye xemenepinoeei 6atinanvic xcyieci; PFR
(Permitted Flying Route) Z pyxcam emineen mapwpym; CAB (Civil Aeronautics Board) #Z
Aszamammuix asuayus komumemi, HDC (Helicopter Direction Center) £ mixywaxmol 6ackapy
OpManblevl;

® TOPT KOMIIOHEHTTI:

HGAS (High Gain Avionics System) £ acepi sicozapel 31ekmpoHObIK HcabObiKmap sicyiieci,
ANRA (Air Navigation Radio Aids) #Z asponasuecayusneix paouomexuuxa, CASC (Civil Aviation
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Safety Center) & Asamammuix asuayusnoiy ayincizoik opmansies; CNAS (Civil Navigation Aids
System) 27 azamammuix asuayusuwiy Hasueayusiieik scyiieci; JEBM (Jet Engine Base Maintenance)
[ peaxmuemi K032anmKblUKA He2i32i MeX HUKATbIK Kbl3MeN KOPCemy,

e (0ec KOMIIOHEHTTI:

ATFPS (Air Traffic Flow Planning System) £ aye koszanvicwin scocnapaay scyiieci; AMARS
(Air Mobile Aircraft Refueling System) £ nopmamusemi aye xemenepine sxcanapmaii Kyio scyiiect,
CARMS (Civil Aviation Radio Measuring Station) 2 azamammulx asuayusinet 6ackapy cmanyusicol,
IATCS (International Air Traffic Communications System) £Z xanwikapaneix asuaxomnanusiiapoa
aye KO32AIbICbIH Kammamacwl emyee apHanean oaiunanvic dcyiieci; JAPRP (Jet Aircraft and
Powerplant Reliability Program) £ peaxmusmi ywakmap men siekmp cmaHyusiapvl yudin
cenimoinix  6azoapnamacwt;, SOFCS (Self-Organizing Flight Control System) £ o30icinen
pemmenemin yulakmol 6ackapy sHcyieci;

® AJThl KOMIIOHEHTTI:

AIRCAT (Automated Integrated Radar Control of Air Traffic) oye KO3FaJIBICHIH
pasroNoKaUsIbIK OacKkapyablH OlpbIHFall aBTOMAaTTaHAbIPbLUIFAH JKykecl

® JKeTi KOMIIOHEHTTI:

STEDLEC (Study Turbofan Engine Designed for Low Energy Consumption) £/ sxanap maiiasl
YHEM/Il )KYMCaHTBIH SKCIIEPUMEHTTIK TypOOBEHTHUIIATOPIIBIK KO3FAITKBIIIL

KbICKapThUTFaH CcO31ep - KbICKA MEp3iMIe YJIKCH KeJeMJETi akKmaparThl TapaTyAblH THIMII
Kypanel. KpIckapTynap KOMMYHMKAIIMSHBIH THIMIUIINH apTTBIPBINT KaHa KOWMal, JIEKCHKAIIBIK
pecypeTapbpl YHEMICT, TUIIIH CO3MiK KOPBIH TOJBIKTHIPAIbI.

KpIckapThUTFaH ce3epaiH TaFbl OipHEIe Typiepi Ke3aecel:

1) ce3ain keii6ip 66J1iri KbicKapaabI:

copter (helicopter) & mixywax

0) co30in opmacwl KblcKapaowl:

engr (engineer) 2 unocenep, cgo (cargo) [ xcyx; frt (freight) £ xcyx.

B) CO31IH COHbI KbICKaPa/Jbl:

nav (navigation) Z nasueayus; gyro (gyroscope) 2/ eupockon; capt (captain) 2 aye xemeciniy
Komauoupi, cab (cabin) [ kabuna, yuwax canioHvl

2) co3/1iH Keiidip dpinTepi KbIcKapaab:

cmpst (composite) 2 komnosuyusnwiy mamepuan; ckpt (cockpit) Z ywkwiwmory kabunacet,
cmdr (commander) £ komanoup; dspch (dispatcher) 2 (aye) oucnemuepi.

ABHAIUSIIBIK aFbUIIIBIH TUTH/C KBICKAPTHUIFAH CO3/ICP apachiHIa OMOHMMJIED KU1 Ke3ICCe/Ii.
KeIcKapThuTFaH OMOHUMIEPAIH MaFbIHAJIAPBIHBIH OPTYPJIUIIH Kejiecl MbIcaijaapaH Oaiikayra
Oomael:

1. FME

a) Field Maintenance Equipment £ oananwik scabovikmapea mexHuKaivik KbiamMem Kopcemy;

0) Frequency-Measuring Equipment & sccorioamovixmuol onweimin scabdovikmap.

2. RHI

a) Radar Height Indicator 2 paduonoxayusiieix buixmix kepcemxiuii,

0) Range-Height Indicator Z xawwixkmulk scone buikmix xopcemkiui;

B) Relative Humidity Indicator & canvicmoipmanst viieanovliviy kopcemkiui.

3.FTC

a) Flight Test Center & yuyow: coinakman emxizy opmanviévl,

0) Flight Test Control Z yuy cvinazein 6axvinay (6akwinay kvizmemi);

B) Flight Time Capability Z maxcumanovr yury yzaxmoiewt,

r) Flying Training Command £ ywyowt daspray komanoacet;

n) Flying Training Course 2 ywyza oatibinowik Kypcol
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AFBUIIIBIH TUTi aBUAIMSIIBIK JICKCHKACHIH/IA KBICKAPTBUIFAH CO3/ICP apachlHa CHHOHUMJEPII
Je Ke3nmectipyre Oosiazbl. MbIcalibl, «dyee >KaHapMail KYr0» MarblHACBIHJA KeJieCl CHHOHHMIIED
MBICAJI PETIHJE KOPCETY/Il JKOH KOPAIK:

1. AAR (Air-to-Air Refueling) 2. IFR (In Flight Refueling).

MarbIHaCHI:

1) «rmanépy» (glider) xemecineit KpICKapThIIaIbI:

a) gl; ©) gldr; 8) gli [5]; r) gld;

2) «reHeparop» (generator) xenecineil KbICKapThIIa bl

a) gen; 0) genr; B) gntr.

KpICKapThUIFaH co3/ep Kelieci TaKbIPBIITHIK TONTapFa OeTiHe I

1. «Dye kemeJiepi»:

a) «¥makrapy:

LTA (Light Transport Aircraft) 2 ocenin xonix ywaxmapet,

AHMA (Advanced Hypersonic Manned Aircraft) MEePCTIEKTUBTI THUMIEPCOHUSUTBIK
Oackapeiiatein ymak; AMDA (Advanced Maneuvering Demonstration Aircraft) 27 asuayusnwvix
MEXHUKAHBIY COHEbL IHCeMICMIKMepiH KOpcememin Hco2apvl MAHE8PIIK MaXCIipubenix yuakxmap;
CACT (Civil Air Carrier Turbojet) 2 mypbogan kozearmxviumol azamammolx yuwax, MAVS
(Manned Aerial Vehicle for Surveillance) Z 6ackapviiamein 6apray ywaxmapet;

0) «Tikymakrap»:

heli (helicopter) Z mixywax;, HLH (Heavy-Lift Helicopter) & ayvip mixywax;

ALH (Advanced Light Helicopter) & owceminodipineen owcenin mikywax, HPH (High-
Performance Helicopter)Z orcocapur cananvt mixywax; LTH (Light Training Helicopter) & ocenin
Hcammuley miKyuazol,

B) «¥1ly amnmnapaTTapbb:

AAV (Autonomous Air Vehicle) 27 aemonomowr ywy annapamor; ADCA (Advanced Design
Composite Aircraft) 2 komnoszuyusnvl mamepuanoapoan Hcacaiean Hco2apvl Candaivl YaKkmap;,
GFV (Guided Flight Vehicle) #Z 6ackapvinamoin ywax;, MTV (Motor Test Vehicle) #Z
kozeanmkbiuwmol coinay ywakmapst, SEMA (Special Electronic Mission Aircraft) 2 apnativl
MAncLipManapea apHaian d1eKMpoHObIK HaOObIKMbl Yuakmap.

2. «KO03FaJTKBIIITAPY:

TBE (Turbine Bypass Engine) 2 exi kommypast eaz mypounanwt xozearmxoiu; ABE (Air
Breathing Engine) 2 oye-peaxmusmi xoszanmxouu; EHPM (Electro-Hydraulic Pulse Motor) Z
NIeKMPO-2UOPABIUKATLIK  umMnyibcmix  Koszzarmiviwe, EPM (Electric Pulse Motor) [ snekmp-
umnynocmix  Kozeanmkwviue, JE (Jet Engine) &2 peaxmuemi xosearmxviw; TJ (Turbojet) 2
mypb6oscem xosearmiviuwl; TPE (Turboprop Engine) [ mypbopeaxmusmi xosz2anmbius; turbeng
(turbine engine) Z 2az mypounanet Kozeanmgbiu.

3. «YiipIMaap»:

FAA (Federal Aviation Agency) 2 AKII ¢eoepanowi asuayus azenmmizi; CAD (Civil
Aviation Department)Z Azamammeix asuayus 6ackapmacwt; |IACA (International Air Carrier
Association) Z xaneikapanvix aye maceimanroayusiiap saysimoacmsieel; 1ASA (International Air
Safety Association) £ Xanvixkapanvlx asuayusieix kayincizoik xayvimoacmuizel; CAPC (Civil
Aviation Planning Committee) 2 Azamammuix asuayusnst scocnapiay xomumemi, PIA (Pilots
International Association) £ Xanwvikapanvlx yuwkeiumap xayvimoacmeisel; SESTC  (System
Effectiveness and Safety Technical Committee) & JKyiieniy muimoiniei men xayincizoiei sxcoHinoeei
MexX HUKATILIK KOMUMen.

4. «backapy xoHe 0aKbliIay KyieJiepi»:

ATC (Air Traffic Control) [ aye xoszeanvicoin 6acxapy; ANMS (Aircraft Navigation and
Management System) £ aye xemeciniy nasueayusicel men 6ackapy sncyieci; EICMS (Engine In-flight
Condition Monitoring System) £ ywy «esinoeci xoszarmgviumsl 6axviaay owcyiieci; IFCS
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(Integrated Flight Control System) Z yuyowr 6ackapyowiy komnaexcmi scyiieci; CDCS (Centralized
Digital Control System) Z opmanvikmanowipwinean canowvix dbacxapy scyiieci; FBWS (Fly-by-Wire
System) 2 xawwikman 6ackapy ocyieci; DFCS (Digital Flight Control System) £ aye xemecin
canowik 6ackapy acyiteci; NLM (Noise Level Monitor) & wiyoer 6ackapy srcyiieci.

5. «<Acnmanrap MeH KYpPbLIFbLIAP»:

AWR (Airborne Weather Radar) 2 ayeoeei aya paiivinwiy paouoroxayuscel, FFR (Fuel Flow
Regulator) Zbicanapmaii scymcanyvin baxvinatimein xkepcemkiu; EPSC (Electrical Power Supply
Controller) Zbrexkmp xyamwvinoiy orcymcanyoin 6axpiraumoin  xypoiiest; GTG (Gas Turbine
Generator) 2 eaz mypbunanvix 2enepamopst;, HRI (Height-Range Indicator) 2 6uixmizi owcone
kawwvikmoix kopcemkiwi, JFS (Jet Fuel Starter) 2 peaxmuemi owcanapmaiiea apuanzan eas
mypounanviy cmapmep; SLU (Stabilized Laser Unit) £ mypaxkmanovipolizan nazepiik Kypoliewl;
TAFG (Two-Axis Free Gyroscope) 2, TEG (Thermoelectric

Generator) Z mepmoanekmpuueckutl 2enepamop.

6. «Kypaa-xkadabIKTap»:

ACE (Altimeter Control Equipment) Z armumemp scabovixkmapwor; DME (Distance Measuring
Equipment) Z xawwvikmoix onwey ocabovikmapwur; AGE (Automatic Guidance Electronics) #Z
INEKMPOHOLIK, asmomammul backapy scabovikmap (bakwinay); ANF (Air Navigation Facility) &
asponasucayusinoly,  sHcabovikmap, NME (Noise Measuring Equipment) £Z wyowur eonwetimin
acabovix, TACE (Turbine Automatic Control Equipment) 2 asmomammer pemmey mypbunanvix
AHcabovIKmap.
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This article deals with the implementation of CLIL approach at the Civil Aviation Academy. It
describes a number of eleven workshops for subject teachers and teachers of English during which
the CLIL approach was explained, trained and put to practice. The latter in a series of
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demonstration lessons, peer reviewed by CAA teachers. The use of appropriate technology for these
lessons was guided by the TPACK approach.

Key words: CLIL principles, approach and implementation, Language Tryptic, 4C Approach,
TPACK, language and subject teachers.

B oannou cmamve paccmampusaemcst peanuzayusi nooxooa CLIL ¢ Akademuu epasxcoanckoii
asuayuu. B nem onucwieaemcs psio O0OUHHAOYAMU CEMUHAPOS OJi yHUumeneu-npeOMemHuKos u
yuumernetl aHeIULCKO20 A3bIKA, 8 X00e KOMOpbiX Obll 00bACHEH, 00yYeH U NPUMEeHeH HA NPaKmuKe
nooxoo CLIL. Ilocneonuti 6 cepuu 0eMOHCMPAYUOHHBIX YPOKOS, PEYEeH3UPYEeMbIX NPEenooasamensimu
AI'A. Hcnonv3osanue coomeemcemeyloujelti mexHoaiocuu Oiisi dMux YpoKo8 Obli0 OCHOBAHO HA
nooxooe TPACK.

Knroueevie cnosa: npunyunvt CLIL, nooxoo u peanusayus, azvikosas Tpunmuka, nooxoo 4C,
TPACK, yuumens sizvika u npeomema.

byn  maxanaoa azamammueix asuayus axademusiceitnoa CLIL macinin  icke acwlpy
Kapacmuipsliaovl. OHOa nNoH MYeanimoepi MeH agbliublh Mili My2animoepi yulin oipkamap oH Oip
cemMuHap cunammanaowl, oaapoviy oapuviceinoa CLIL moacini mycindipinin, oKbImwuliObl JHCIHe
maoicipubede Konoauwliovl. AAA oxbimywsliapsbl peyeH3usnIaumvii 0eMOHCMPAYUIbIE cabakmap
cepusicbinoazvl  coyavicvl. Ocvbl cabakmap ywin muicmi mexHonocusnvl navoanany TPACK
Macinine He2iz0enzeH.

Tyiiin co3dep: CLIL npunyunmepi, macin scane stcyzeze aceipy, mindik Tpunmuxa, macin 4C,
TPACK, Tin scone nan myzanimoepi.

INTRODUCTION

‘Content Language Integrated Learning’ is currently an important leading principle for the
setup and execution of curricula at many higher vocational institutes around the world. This is
especially true for programs that prepare students for professions and careers in which the English
language plays a key role, such as civil aviation programs. The responsibility for the acquisition of
English cannot be left to the teachers of general English or English for specific purposes alone, but
should be shared with subject teachers, in a truly integrated approach.

Between 30 October and 11 November 2017 eleven workshop sessions on CLIL, of each two
to three hours, were conducted at the Civil Aviation Academy in Almaty. On average 12 language
and subject teachers participated in all these workshops. Others came only some of the sessions
because of teaching duties at other times. Each session had a duration of two to three hours®.

During the workshops CLIL principles and approaches were the central theme. Also, the
TPACK approach (Technological, Pedagogical and Content Knowledge) for lesson design and
execution was practiced, because it provides clear guidance on how to find a right balance between
lesson content, lesson methods (lesson pedagogy) and the use of appropriate technologies.

Finally, the workshops were conducted along the ‘practice what you preach’ principle for
staff development. In this case, teachers should not only be informed about CLIL and TPACK
approaches, but the workshop design and execution should also actively make use of these
approaches, thus serving as a practical example in itself.

! Also eight classes of students were taught English for Special Purposes by the authors and observed by
colleague teachers. Each group received between one and four lessons (average about 2.5 lessons per group)
putting the CLIL approach into practice. Lessons plans can be obtained from the authors.
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OVERALL AIMS OF THE TRAINING PROGRAM

The overall aims of the teacher training program were the following.

At the end of the workshops, teachers:

e Can define and describe CLIL in practical terms, using the Language Tryptic concept and
the 4C approach.

e Can creatively apply CLIL principles to their own teaching practice, at the individual,
departmental and institutional level.

e Can design, execute and evaluate lessons that have an explicit CLIL approach.

e Can systematically observe and give appropriate feedback on CLIL lessons conducted by
their colleagues.

e Can describe and utilise some other educational methods/approaches, including TPACK
and Blended Learning.

e Have designed CLIL workshops for subject teachers at the Academy and elsewhere.

e Have reinforced their peer group of professionals working in English language education
and CLIL.

OVERVIEW OF THE WORKSHOP SESSIONS

Session 1, Monday October 30.

During this first session the participants were familiarized with CLIL and TPACK
terminology and basic application in aviation education.

Aims:

At the end of this session teachers:

e Have introduced themselves and familiarised themselves with the term CLIL and its
relation with other educational concepts, methods and approaches.

e Can explain the TPACK model using examples from their own practice.

e Can analyse a lesson (in this case the lesson about TPACK) on its CLIL approach.

Content:

During the first half of this workshop the term CLIL was discussed. Teachers asked many
practical questions about the use of CLIL, about the difference between CLIL and English as
language of instruction, about their role as teachers of English, etc. etc. The session showed that
teachers are very eager to learn new things to improve their teaching practice. And also that
teachers have genuine concerns about the use of CLIL in a situation of low levels of English of
(most of) their students.

The second half of the session was a ‘model lesson’ during which the TPACK model was
introduced. The lesson also served to show CLIL in practice, and was done with students with little
English earlier. Step by step:

e Participants are shown a high language speed, 2 minute YouTube video?, only one time,
about TPACK and then discus in small groups what they have understood. Emphasis is on what is
understood, rather than was is not understood.

e Then participants find the video on their smartphones and play it again several times,
stopping and playing, and looking up TPACK vocabulary, discussing content, etc.

e As a next, step groups prepare for a brief presentation of TPACK and one of the
participants is presenting.

e At this stage, the group is made aware of the fact that by now they know already a lot
about TPACK, without any presentation by the teacher: a clear example on how to promote active
learning!

e Then the teacher discusses the content briefly again and gives / discusses examples.

2 Youtube. TPACK in two minutes. https://www.youtube.com/watch?v=FagVSQIZELY
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e Finally, (in this workshop) the CLIL elements are highlighted: Content is the TPACK
model, language is the vocabulary of TPACK (language for learning) and the group discussion and
the preparation (in English) of the presentation (language of learning.)

Session 2, Tuesday October 31.

Central in this session is the question how it feels for students and teachers to have lessons in
English, which is not the mother tongue of both. Teaching and learning is first and foremost ‘a
matter of the heart’....

Aims:

At the end of the session participants:

e Can describe, with examples, a range of different emotions which are linked to teaching
and learning in English.

e Understand that different students can have different emotional perceptions of the same
lesson, can rank student emotions linked to language learning into positive and negative and give
practical examples on what a teacher can do to respectively re-enforce or diminish these feelings.

e As a ‘side result’: participants can briefly describe the meaning of CLIL, zone of proximal
development (Vygotsky), EFL, TPACK, scaffolding.

Content:

e The exercise starts with asking the participants which other languages they are able to
speak, next to English, Russian and Kazakh. Then groups of about six participants are formed. A
teacher is selected by the group who speaks a language the others don’t speak. Then she or he starts
explaining one of the terms from the third lesson aim, familiar to him / her. Teaching is done in a
language the others do not understand: French, Polish or Chinese, etc. No translation! The teacher
may use drawings, gestures, etc. etc.

e After 10 minutes the same teacher continues to explain the same topic, but now using
Kazakh (or Russian).

e Then the concept of ‘curriculum perceived’ by students is explained and the huge
differences that can occur in the perception of individual students of one and the same lesson. This
is achieved by using the example of the difference in emotions of football fans of two sides when
one side scores...

e Participants (‘teachers’ and ‘students’) list their negative and positive feelings during the
lesson, first in groups, then plenary. Listed outcomes are: feeling despair, stupid, panic, concern,
indifference, useless, unsafe, etc. versus feeling joyful, a sense of achievement, pleasure, at ease,
useful, etc.

e Finally, first in groups and then plenary, a discussion of practical examples on what a
teacher can do to diminish negative student feelings and re-enforce positive feelings during a
foreign language class.

Session 3, Wednesday November 1.

In this session the group started planning for their choice of topics to be covered in this and
the following eight sessions

Aims:

At the end of the session participants:

e Can, using pictures provided, explain the Language Tryptic and 4C Model and give
practical examples from their own lessons.

e Have discussed a list with possible topics for the next sessions and can match their learning
needs with this list.

Content:

e The Language Tryptic was introduced and participants (group work and plenary) generated
and discuss examples from their own lessons. Idem for the 4 C model.

132



A3aMaTTBIK aBHAIMS aKaI€MISICBIHBIH YKaPIITBIC I 1(16)2020

e Presentation and discussion of 12 possible topics to be covered during the next 9 sessions.
A list was presented and augmented, and all topics were briefly introduced. (Later, during session 4,
a choice was made.)

1. Design of lessons with a CLIL approach and discussion

2. Design and execution of mini lessons with a CLIL approach. Including learning new
observation techniques.

3. Learn to apply the TPACK and 4C model to their own lessons.

4. Discussion of some examples of CLIL research.

5. Discussion on how to set up and/or deepen the cooperation with subject teachers.

6. Conducting mini research around a topic connected to CLIL and/or the learning of English
at the College.

7. Training educational methods /approaches that enhance student involvement in Language
learning. Including the creative use of modern technologies (like cell phones) flipped classroom,
etc.

8. Training how to make short educational videos (for or with students) on content and
language related topics.

9. Bilingual education in the Netherlands (skype session.)

10. How to use the airport as a resource for the learning of English?

11. Create a CLIL mind map as a starting point for a practical curriculum.

12. How to design SIS tasks (Students Individual Study?)

Session 4, Thursday November 2

In this session we started to put CLIL principles to practice by participants in lesson
preparation.

Aims:

At the end of the session participants:

e Can design a lesson plan for a CLIL lesson for their own practice, clearly indicating where
‘language for learning, of learning and through learning’ takes place.

Content:

e Recap, using PowerPoint, of the main concepts introduced during the first three sessions.

e Design of a lesson with CLIL. Teams of 3. Two teams with a subject teacher, two teams
with English teachers only. Free choice of format. ‘4C Placemat’ as tool.

e Two of the lesson plans were discussed at the end of the session.

Session 5, Friday November 3

CLIL lesson plans were discussed and peer reviewed. Also the topic choice for the next
workshops was finalized.

Aims:

At the end of the session participants:

e Can discuss the lesson plans of their colleagues, using the ‘critical friend’ approach.

e Have chosen some of the topics from the topic list of session 3, to be covered during the
next sessions.

e Can briefly explain the use of Mentimeter software for their own lessons.

Content:

e Choice of topics for the next sessions, using Mentimeter.
(https//Amww.mentimeter.com/why ). Demonstration of Mentimeter and brief comparison with
Socrative and Kahoot. Participants voted, using their cellphones, for the different topics.

e Results of the Mentimeter vote. Topics with the highest ranking were integrated in next
sessions (not all original topics from session 3 were included):
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m Design of lessons with a CLL oeﬁroach

m Leanto ueelzthe TPACK and 4C modiel

s, Discussion of some exomEIes of CLIL research

o Presenting mini lessons with a CLIL GEErouch

o Conducting mini research on CLL

% Truining educational methods, like flipped classroom

 How to cooperate with subject tecchers

g Howto desiﬁn Student Inclividual Stucly tasks

g Training to make short educational videaclips

s Binguol Educaton n Hollnd (with Skype)

Session 6, Saturday November 4

Lesson plans were finalized and some new technological tools were introduced.

Aims:

At the end of the session participants:

e Can design a lesson using the template of a ‘model lesson plan’.

e Can use Padlet for their own lessons.

Content:

e Presentation of a ‘model lesson plan’ about ‘parts of an aircraft’ (see ‘lesson plan 2’ i the
appendix.)

e Presentation of Padlet software (www.padlet.com), which is used in the ‘model lesson

b

plan’.

e The participants made a lesson plan for a 20 minutes’ demonstration lesson, taking the
Four C Model and TPACK as leading models. The demonstration lessons to be executed later in the
week.

Session 7, Monday November 6

During this session, participants started to teach their CLIL lesson with the other participants
as ‘students’. Also, a systematic approach to peer lesson observation and peer review was trained.
Finally, the Lowman framework on quality teaching was introduced.

Aims:

At the end of the session participants:

e Can observe a lesson in a systematic way and give feedback based on observed data in a
structured way.

e Can list the main factors which make for good teaching in higher education and relate
those to their own professional practice and their ‘heart’ for teaching (refer to Lowman.)

Content:

e Presentation and discussion of the first lesson prepared by teacher groups. Other teachers
act as ‘students’ and simultaneously as observers.

e Introduction of and practice with a ‘research’ model of observations:

o What are you going to observe? Limit the observation to a very specific aspect!

o How you are going to observe? The observation method! Some examples of observation
methods will be provided/discussed in advance.
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o After the observation:

o What are your results of the observation? Which data did you collect?

o What are your conclusions or remarks?

e Second part of the workshop of this day: Exercise ‘My Best Teacher’. This exercise goes
through the following steps:

o Ingroups of two, teachers tell each other the story of their best teachers ever.

o Two examples are retold plenary.

o Lowman’s framework (which summarizes about 200 studies on quality of HE teaching) is
mtroduced and participants ‘score’ their stories on both axes.

o Participants discuss the results and determine individually where they want to move
towards in the grid regarding their professional development.

+
Grid of effective Instruction Interpersonal Rapport

(Adapted from ‘Mastering the Techniques of a. The quality of interpersonal relations
Teaching' J. Lowman, 1984)

b. Showing real interest in students
c. Security and trust

d. Clear rules and demands.

Intellectual Excitement
a. Clarity of presentation
b. Concordance with pre-knowledge

c. The instructor's ability to stimulate
students thinking

The instructor’s ability to stimulate
students enthusiasm for the
subject

4

e. Concrete examples

Session 8, Tuesday November 7

Continuation of peer reviewed CLIL lesso0000000ns.

Aims:

At the end of the session participants:

e Can observe a lesson in a systematic way and give feedback based on observed data in a
structured way.

Content:

e Presentation and extensive discussion of the second lesson prepared by the teachers.
During the discussion, a number of the educational models about teaching and learning and CLIL
are introduced or revised, such as ‘flipped classroom’, TPACK, CLIL components, Language for,
of and through learning, etc.

Session 9, Wednesday November 8

Continuation of peer reviewed CLIL lessons.

Aims:

At the end of the session participants:

e Can observe a lesson in a systematic way and give feedback based on observed data in a
structured way.

Content:

o |dentical to Tuesday, now lesson three was presented and extensively discussed.
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Session 10, Friday November 10

During the first half of the session, a number of CLIL principles were reviewed though short
‘pressure cooker’ presentations by the participants. After that a scientific research article about
CLIL was discussed to highlight the main features of CLIL research.

Aims:

At the end of the session participants:

e Can briefly explain a number of CLIL principles and approaches, using practical
examples.

e (an use the ‘pressure cooker approach’ in their own lessons.

e Cansummarize the main structure and approach of a research article into CLIL.

Content:

e First hour: recap of some CLIL principles and approaches, in relation with the lessons
discussed until now.

o Groups of two teachers are each provided with a picture of a CLIL related concept: 4C’s,
Grid of Language versus Content, TPACK, Tryptic, Cummins Quadrant,

o Groups prepare a ‘pressure cooker’ presentation of 5 minutes.

o Presentations of concepts.

e Second and third hour: CLIL research. An article on CLIL research (Mearns, 2012) was
discussed. This article was read by the participants as ‘homework’ in advance of this session.

Session 11, Saturday, November 11

Final session, during which a real CLIL lesson on physics was observed by all participants.

Aims:

At the end of the session participants:

e Can observe, analyse and discuss a ‘content’ lesson with a strong language component.
Observed practice can be related to CLIL principles and CLIL related concepts.

e Can state a number of reasons why close cooperation of teachers of English and content
teachers is of the essence to successfully use English as a language of instruction at CAA.

Content:

e A lesson on ‘fluid mechanics was taught to about 30 students by Farisa Lekerova, a CAA
Physics teacher who had participated in the whole CLIL training program. The excellent lesson was
in English and had many elements to help students to deal with the English language in the context
of the topic. Before, training participants had in groups chosen a certain topic to observe during the
lesson and set up an observation protocol. After the lesson, these observations were discussed in a
systematic way. The discussion ended with a brief overview of ‘reasons for cooperation’ between
content and language teachers in Aviation studies.

e Handing out of Certificates!

Evaluation of the training

A week after the training, participants were provided with a link to an evaluation
questionnaire (using Google Forms.) Ten teachers responded. The overall response was quite
positive.

e The question What was BEST of the workshop had a range of different answers, including
reference to the use of CLIL approaches, references to the workshop methods used, discussion of
lessons and to the active engagement of the tutor.

e Where there was most room for improvement regarding the workshops? Or... What could
have been done better? Also, a variety of individual answers, but ‘more time for conducting and
discussing practical lessons’ was mentioned three times.
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e What are you planning to use during your lessons of what you learned during the
workshops? A number of respondents referred to specific software to be deployed, such as
Socrative and Kahoot. Also ‘the use of CLIL’ in general was mentioned several times.

e Which overall 'mark’ would you give for the workshops? On a scale from one to five there
was 3 times 4 and 7 times 5. Average: 4,7

¢ What do you think of the timing of the workshops (every day from 15.00 to 18.00 hours)?
Also, on a scale from one to five: 1 times 1, 2 times 4, 7 times 5. So, in general teachers were happy
with the timing.

e Please write here any other remarks that you would like to make about the CLIL
workshops we did. Four comments were given, reinforcing the remarks in the above.

CONCLUSION

As a result of the CLIL Teacher Training Program at the Civil Aviation Academy the teachers
of the Civil Aviation Academy are currently implementing CLIL approach in their English lessons
more and more. The results are very effective.

A new textbook helps in that approach. This textbook is written in 2019 by professor Zaure
Badanbekkyzy: ‘Professional English” for the 2nd year students of Civil Aviation Academy.
Specialty: 5B071400- Aviation techniques and technology. Educational program: Awviation security
of shipping process. With audio and video CDs.

The purpose of the textbook is to use content and language integrated learning methodology
(CLIL) and teaching the students on the basis of development of four types of speech activity:
speaking, listening, reading, writing to form students professionally- oriented knowledge and skills
in the field of Civil Aviation.

It is also aimed to form the content-based professional knowledge and intercultural
communicative competence of intermediate language learners and to help the second year students
to get started in the world of civil aviation and aviation security. CLIL methodology elements are
used in the textbook. The textbook is characterized by using a modular system; video materials and
the listening exercises are recorded on CDs.

It should be noted that previously there were no textbooks for the students of Civil Aviation
written by the Kazakhstani authors in the English language. The textbook is intended for teachers
and students of the Academy of Civil Aviation college, undergraduates studying vocational English.
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DEVELOPMENT OF METHODS FOR IMPROVING THE EFFICIENCY OF THE
AIRCRAFT PERFORMANCE STORAGE SYSTEM

This article discusses the statistics of malfunctions of power plants, methods for diagnosing
engines, a method for the generalized assessment of the state of technical systems, and
informational assessment of systems. An approach to a generalized assessment of the state of
technical systems is to determine the amount of information that characterizes the level of
operability of the research object during its control. This allows us to identify an unambiguous
quantitative relationship between the state space determined by the structural parameters of the
object and the space of diagnostic signs of these states. Thus, the degree of change in the
operability of an object is characterize by the amount of information. Information assessment
allows you to consider the investigated object and connect it with the control system.

Keywords: airworthiness, flight safety, failure, malfunction of aircraft, information content,
and diagnostics.

B oannoii cmamvee paccmampusaemcs cmamucmurka HEUCHPAGHOCMU CULOBLIX YCIAHOBOK,
Memoobl OUACHOCIUPOBAHUS O8ucamernetl, Memoo 0000UeHHOU OYeHKU COCMOSHUS MeXHUYeCKUX
cucmem, un@opmayuonuas oyeuwka cucmem. Ilooxooom K 0000WEHHOU OYeHKe COCMOsIHUE
MEXHUYECKUX CUCmeM SBNAemcsi OnpedeieHue KOoIudecmea UuHGopmayuu Xapakmepusyouuil
VpOo8eHb pabomocnocobHocmu 00veKkma UCCie008anus Nnpu e20 KOHmMpole. Imo no3eojsem
8bIS6UMDb  OOHO3HAYHYIO  KOIUYECMBEHHYIO — C653b  MedNCOy  NPOCMPAHCMEOM — COCMOSIHULL
onpeoensemMvlx CMpYKMYypPHbIMU NApamMempamu 00beKma u NpoCmpaHcmeom OUACHOCMUYECKUX
npUsHaKo8 smux cocmosinui. Taxkum obpasom, cmenenv usmeHerus pabomocnocooHocmu 0Ovekma
xapakmepuzyemcst obvemom ungopmayuu. HMupopmayuonnas oyenka nozeonsem paccmMompems
uccnedyemulii 00beKm U Ces13amv MO ¢ CUCTIEMOU KOHMPOJIAL.

Knrouesvle cnosa: nemuas 200HOCMb, 0e30NACHOCMb NOJLENO8, OMKA3, HEUCHPABHOCHLb
ABUAYUOHHOU MEXHUKU, UHHOPMAMUBHOCTb, OUACHOCMUKA.

byn  maxkanaoa 971eKmp CMAHYUANAPLIHOARbL axkaynapowly cmamucmukacsl,
KO32aIMKbLUMAPObl  OUACHOCIMUKAAA)Y d0icmepl, MeXHUKAIbIK Jcyllenepliy dcail-Kyuin obazanay
20ici dcoHe dicylienepdi  aknapammolx 0azanay Kapacmuipbliaowvl. TexHUKaiwlk icylienepoin
AHCAROAUBIH JHcannvliama bazanay2a oe2en Ko3Kapac - 3epmmey 00beKmiciniy 6axvliay Ke3iHoe oHbl
nanuoanany OeHeeliHiy CUnamelH CUnammaumeln aknapam Kejemin auvikmay. byn 6Oisee
00beKMIHIY KYPbLIbIMObIK NApamempiiepiMet Hcatne ocbl Kyuiepoiy OUacHOCMUKANILIK Oencinepitiy
KeHiCmiciMeH AHbIKMANIamvlH MeMIeKemmIiK KeHICMIK apacblHOazbl CAHObIK  OAUIAHbICI b
aHvIKmayea MymKiHOIK Oepedi. Ocoliaiiuia, 00vbeKmiHiy JHCYMbIC KabOilemminiciniy —e32epy
Oapediceci aknapam KejlemiMen cunammanaovl. Axnapammelr 6asanay 3epmmey 00beKMICIH
Kapacmulpyaa JHcane oMbl OacKkapy JHcylieciver 6au1anbicmolpyea MyMKIHOIK Oepeoi.
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Tyiiin ce30ep: yuiyza dcapamowvlivlk, YuLy Kayincizoiei, comcizoik, Yulakxmolly OYpulC HCYMbLC
icmemeyi, aknapam mMasmyHbl, OUASHOCMUKA.

INTRODUCTION

Civil aviation has accumulated vast experience in operating aircraft. A special role in the
operation is played by the technical condition of the aircraft, which affects the airworthiness and
flight safety. To assess the technical condition of aviation technology, various methods are used that
allow us to modernly determine the malfunction and aggregates of the words of the components and
the state of the system. As ICAQO statistics show, a large number of all hi-sleep incidents are due to
failure of aircraft malfunctions. This indicator may deviate from the indicated value depending on
the type of aircraft, its raid, and the operating time of the training level of personnel, and so on. A
high percentage of accidents due to failures and malfunctions of aviation equipment speak of the
importance of maintaining airworthiness of operation and the importance of increasing the level of
flight safety.

MAIN PART

Analysis of the technical condition of power plants.

A series of failures detected in flight name land occurs in engines. These failures are of great
benefit to flight safety, since the engine is one of the main elements of the power plant, the failure
and malfunction of which affect flight safety. In some cases, with refusals that do not discuss in the
guidance documents a list of minimum operational equipment issued by the aircraft manufacturer,
flight is not possible. The consequence of this is the importance of evaluating the airworthiness of
aircraft engines. Modern civil aviation are relevant and applied gas turbines and turbofan engines.

Diagnostic methods for turbofan engines.

An important area in improving the flight safety of aviation equipment is the improvement of
the system and the logical organization of diagnostics, as well as its diagnostic processes.

Known methods of instrumental control of mathematical modeling of the pre-failure state of
engines, methods of semi-natural tests of factor analysis and others, often do not give the desired
effect. Promising in our opinion are diagnostic methods and tools based on various physical
principles that allow us to control responsible ambassadors and engine units. Conventionally, they
can be divided into methods for direct registration of diagnostic signs that determine the technical
condition of engines and methods without collapsible operational diagnostics by indirect signs.

The main used and promising methods for diagnosing turbofan engines currently include:

- path diagnostics with smooth parameters;

- diagnostics by vibroacoustic parameters;

- tribodiagnostics;

- optics, visual diagnostics;

- analysis of combustion products;

- diagnostics of bearing units.

One of the most commonly used diagnostics for the exact part of an engine is carried out
using endoscopy. Optical methods for monitoring the use of baroscopes, fiberscopes and
endoscopes provide fairly reliable information about the condition of the compressor blades and
turbine of the combustion chamber, disks, welds, housings and so on.

These devices successfully identify an extensive group of defects such as cracks, warping,
corrosion, erosion, development of contact surfaces, wear of labyrinth elements, compaction, and
carbon formation.

139



A3aMaTTBIK aBHAIMS aKaI€MISICBIHBIH YKaPIITBIC I 1(16)2020

Fig. 1. Endoscope for turbofan engine

There are a lot of different endoscopes, for excavation and throws. It is important to note the
quality of these devices, since the quality of the diagnostics depends on this, which affects the
reliability and safety of flights. The most high-quality is the endoscopes of the German
manufacturer. The analysis of the current state of flight safety of flight validity, as well as existing
diagnostic methods for turbofan engines showed that assessing the state of a multi-parametric object
that the engine is requires a combination of various parameters. An important role is played by their
information content.

CONCLUSION

Analyzing the technical condition of aviation equipment in recent years, using statistics from
the data, the main rollbacks of power plant malfunctions were identified, which require a thorough
inspection and application of airworthiness assessment methods. To increase the level of flight
safety, the development of airworthiness methods for power plants is required. Diagnostic methods
for thermal vibroacoustic parameters, as well as visual optics, show that each of them has a specific
field of application, which allows us to assess the condition of individual services of turbofan
engine elements for. Having analyzed the method of a generalized assessment of the state of
technical systems using information theory, we can talk about the applicability of research, as well
as about obtaining reliable information and its quantity when monitoring systems and components.
Thus, speaking about the analysis of the airworthiness methods of power plants, we have identified
the main methods and approaches to increasing the level of flight safety.
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DEVELOPMENT OF COMPOSITE MATERIALS FOR AVIATION TECHNIQUE

This article contains information on the use of composite materials in aircraft today.
Comparison of composite materials with metal analogues is carried out. Areas of application of
composite materials on an average modern commercial aircraft are indicated. Problems of
diagnostics of composite materials by state are considered. A possible solution to this problem is
the use of built-in (on-board) control methods based on the same principles as stationary ones. The
solution to this problem is, of course, only hypothetical, but on the basis of a strictly scientifically
grounded approach, it promises great benefits as a manufacturer who can receive valuable
information about the work designed by him design, necessary for its refinement, elimination of
errors not found at the design stage, and the explant, which can increase the regularity of flights
without compromising their safety.

Keywords: composite material, anisotropy, control methods, technology, state control.

Ilpeonazaemas cmamvs codepocum UHGOpMaAYUIlo 0 NPUMEHEHUU KOMNOZUYUOHHBIX
mMamepuanog 6 asUAYUOHHOU MeXHUuKe Ha Ce200HAwHUl OeHb. [Iposodumcs cpasHenue
KOMNO3UYUOHHBIX MAMepuanlos ¢ Memaiiuyeckumy ananocamu. Yxazauvl obracmu npumeHeHus
KOMNO3UYUOHHBIX —~ MAMepuanog Ha  CPeOHeCmAamucmuieckoM  COBPEMEHHOM  camojeme
Kommepueckol asuayuu. Paccmompenvl npobremvl OuacHOCMuKU KOMRO3UYUOHHBIX MAMEPUANO8
no cocmosimur. Bozmooicnoe pewenue ykazanHou npodiemMvl — NPUMEHEHUE 8CMPOEHHbIX
(bopmoswvix) Memooo8 KOHMPOIs, OCHOBAHHLIX HA MeX JHce NPUHYUNAX, 4mo U CMAYUOHAPHbIE.
Pewenue smoti 3a0auu noxa, KOHewHO, MOJILKO SUNOMEMUYECKOEe, HO HA OCHO8E CMPO20 HAYYHO
000CHOBAHH020 NOOX00a OHO obewjaem OOIbULUE 8bl200bL KAK NPOU3BOOUMENTO, KOMOPbILL CMON*CEM
nonyuams  YeHHeuwylo uHgopmayuio o pabome, CHPOEKMUPOBAHHOU UM  KOHCMPYKYUU,
HeobXxooumylo 011 ee 00paboOmMox, YCMPAHeHUs OwuboK, He OOHAPYIHCEHHLIX HA CMAaouu
NPOEKMUPOBAHUS, MAK U IKCNIIAHMANY, KOMOPbIUL CMOACEM NOBLICUMb Pe2YIAPHOCIb NOIemos Oe3
yuepba ux 6e30nacHoCmu.

Knwouesvie cnosa: KoMRO3UYUOHHBIL MAmepudan, aHU30MPONUs, Memoobl KOHMPOJ,
MexXHON02Us, KOHMPOIb NO COCMOAHUIO.

byn makanaoa xomnosuyuonovl mamepuandapovl Kazipei yakblmma Yulakmapoa KoIOauy
mypanvl aknapam 6ap. Komnozummix mamepuanoapovt memanoviy aHaiocmapbiMeH CaiblCmulpy
acyseze acvipuvliadvl. Komnosummix mamepuanoaposi opmawia Kazipei 3aMaHebl KOMMEPYUATLIK
yuwakmapoa Koa0amy aumaesl kepcemineen. Komnosummix mamepuanoapovl memiekem OOUbIHULA
ouasHocmukaniay — macenenepi  Kapacmelpwvliaovl. bByn  mocenewi  wewydiy  MymKiH - 20ici
CMAayUoOHAapIbIK, CUSKMbL Kazuoammapea Heeizoenzer iwki (bopmmulk) backapy aodicmepin KO10auy
bonvin madwviiaovl. Byn moceneniy wewimi, apune, mexk cUNOmMemuKaiblk, Opax Kamay blIbLMU
Heci30eNeeH KO3Kapacmvll He2i3iHoe, 01 031 JHcacaean OU3AatH Mmypaisl, OHbl HAKMbLIAY, HCOOANAY
CcamulcblHOA MAOLLIMARAH Kamenikmepoi JHcor mypaivl KYHObl aknapam aid aiamulH eHOpYuLi
peminde YaKeH nauoa aKkeneoi, Yuyiapovly MYPaKmulibleblH OAapobly Kayincizoicine HYKCaH
KeimipmecmeHr apmmulpa alamuli S3KCReoumop.

Tyiiin ce30ep: KOMNOUYUATLIK MAmMepual, aHu3omponus, Oaxuliay 20icmepi, mexHoL02Us,
Memuekemmix 6axbliay.
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INTRODUCTION

The rapid development of the aerospace field, starting in the 1950s, created the need for new
materials for the emerging high-tech products. Many material requirements could not be achieved
using metals and existing plastics. Lightweight materials resistant to oxidation and high
temperatures were required, which would have high mechanical characteristics and could be used in
outer space.

Over the past 40 years, new polymers have been discovered that have unique high-
temperature properties. A relatively small number of materials went through the stage of
commercialization, mainly due to the relatively high potential cost and complexity of
manufacturing the final products. Due to these needs, high-temperature binder is one of the most
important components in the production of polymer composite materials. The main advantage of
polymer composite materials compared to traditional materials is a unique combination of
properties. As a rule, polymer composite materials are not “champions” in a single property. Well,
the combination of certain properties they have no equal.

In the early 60's, the company successfully developed commercial high-temperature materials
based on polyamide. The continued success of these materials has been associated with the
availability and low cost of the starting materials and the possibility of a wide range of end use.
Since the beginning of use, work has been actively carried out on the development of new types of
binders and polymer composite materials in research laboratories in various countries. The
complexity of the composition and morphology of polymer composite materials, the variety of
forms of reinforcing fillers, various manufacturing techniques for semi-finished products molding -
all these factors affect the consulting compositions of polymer composite materials.

The mechanical properties of polymer composite materials is determined by the composition,
type of polymer matrix, type and texture of reinforcing filler, their loan actions at the stages of
obtaining semi-finished products, the formation and molding of material and products from it, the
level and ratios of elastic, strength, deformation characteristics included in the composition of the
material components . All this to the greatest extent satisfies the various technical requirements of
the design of aircraft and finds practical application in various designs, including for especially
critical power elements, including such as the wing, keel, fuselage, which provides a significant
reduction in aircraft weight.

MAIN PART

Development trends in the production of aircraft parts from composite materials.

In the production of competitive civil aviation equipment, including those manufactured by
the AH100, and the aircraft under development, it is necessary to introduce new composite
materials, production technologies, design procedures to reduce the weight of aircraft structures, as
well as minimize production and operating costs throughout the entire planned resource and
calendar life of the aircraft .

For critical composite structures, the design process becomes much more complicated and
requires solving optimization problems in various fields: applying new binders, calculating the
characteristics of composite materials, the necessary formation options, structurally structural
designs, methods for laying and laying out semi-finished products, observing the parameters and
modes of technological processes curing and so on.

Thus, the development of highly efficient especially Responsible aviation composite
structures requires the use of new innovative materials and technologies, as well as a significant
amount of theoretical and experimental research. At the same time, the growth in the production of
high-strength and highly modular carbon fibers for composite materials over the next 10 years and
in the future will be directly related to the plans of the civil aviation industry, especially with the
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implementation of the programs of Boeing, Airbus, other foreign companies, as well as the Russian
“unted aircraft building corporation”

In recent years, composite materials have become widely used in large-sized aircraft parts, as
manufacturers have learned to use the stone properties of such materials and found ways to lower
the cost of production of composite structures.
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Fig. 1. Airbus Material Selection Trends

Aircraft companies are predicting the prospects for increasing production and sales of new-
generation passenger aircraft over the years, plans to increase the use of reinforced composites for
aircraft construction, which will reduce the weight of structures, reduce the cost of their
manufacture and achieve a certain fuel economy in operation.

Fig. 2. Technological complex of impregnation for prepregs purchased for BACO
Prospects for the use of prepregs in the manufacture of other parts.

The purchased equipment will allow BACO to expand the range of manufactured prepregs not
only for the production of aircraft parts, but also for other purposes. An important point in the
application of prepregs is that no more than 30% of the material goes to waste in the manufacture of
parts from them, while on logical parts from high-strength aluminum and titanium alloys used in
aviation, the waste can be 13 times the weight of the product. Experience in the use of polymer
composite materials has shown that the maximum gain from their use can be achieved only by
creatively approaching the design of an airplane or other product, taking into account the
peculiarities of the properties of reinforced plastics and the technology of their manufacture.
Therefore, the prospects for the use of polymer composite materials in other industries are
unlimited.
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In terms of its strength characteristics, density, chemical resistance and other polymer
composite materials, it successfully controls, primarily with traditional materials, automobile
manufacturing, including metals. Radiator grills, dashboard, door trim and other interior parts,
wheel covers, rearview mirror housings, air intake parts, bumpers and even front fenders.

CONCLUSION

Due to the constantly increasing demands on the quality and appearance of products made of
polymer materials, as well as global trends in cost reduction in all industries, there is an increase in
the share of composite materials in the total consumption of structural polymers for various
applications.

For the widespread use of polymer composite materials in particular, it is necessary to
develop with lower cost, reduce the time of the technological process for the production of polymer
products and improve the manufacturing technology of finished parts and assemblies.
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IMPROVING THE ACCURACY OF THE DOPPLER SPEED METER

HUCC — yHueepcanvhvie U  BbICOKOIDPekmuenvie aABMOHOMHbIE — HABULAYUOHHbIE
yempoticmea. Ouu Xapaxkmepu3yiomcs 6blCOKOU MOYHOCHbIO NPU OMHOCUMENbHO HeDOIbUOM 8ece,
eabapummwix pasmepax u snepeonompeonenuu. JJUCC asnsawomcs uacmvio cOBPeMeHHbIX OOPMOBbIX
HABULAYUOHHBIX CUCTEM KAK UX dJ1eMeHm, AGIAACh 0amYUKOM UHGOpMAayuy 0 CKOpoCmu, KOmopbwlil
VCheuwHo OONOIHAem UHDOPMAYUIO, NOTYYEHHYIO OM OPY2UX CPEOCME PAOUOCEA3U U 2e0MeX HUKUL.

Ucnonvzya JUCC, b1 makoice modceme nomyuums uHopmayuio 0 makom ONACHOM
Memeoponiocuieckom asienul, kak cogue eempa. Cogue eempa OMHOCUMCS K ABLEHUI0 DbLCMPBLIX
NPOCMPAHCIBEHHBIX UMEHEeHUll HanpaeieHus u ckopocmu eempa. OueuoHo, umo cosue eempa
ONAaceH, 0COOEHHO NpuU NULOMUPOBAHUU CAMOTIEMO8 HA MAIbIX 8bICOMAX, U, 8 YACMHOCMU, Npu
nocaoxe.

O Hanuyuu couea u 6empa MONCHO CYOUmMb, CpAGHUBASE OAHHbIEe O CKOPOCMU U HANPAGIeHUU
6empa Ha NOGEPXHOCMU 3eMU, NOLYYEHHble HA A2POOpOMe, ¢ OaHHbIMU, NOJYYEHHbIMU HA OOpMY
camonema. Eciu smu Oanuvie cunbHo omauuaomcs, mo Cywecmeyem 6blCOKAsi 6ePOSIMHOCHIb
cosuea éempa. Mugopmayus o ckopocmu u HanpasieHuu 6empa 6 Mecme HAxXO0HCOeHUs Camoema
Modcem Oblmb NONYYEHA U3 OAHHBIX O CKOPOCMU OMHOCUmenvHo 3emau, nocmynatowei om JJUCC,
U CcKopocmu noiema ¢ a’3poOUHAMUYECKO20 u3Mmepumensi 0O0pmogoeo mund. Jlucnemuep
UHGOpMUPYEm IKUNAAC O CKOPOCMU 8emPa ) 3eMIU.

Knwoueswvie cnosa: ckopocmvw, aghpexm [onnepa, ungpopmayus, aspoopom, oanHuvle.
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Jlonnepnix  ocoli0amovly  onweciuii - ambeban dcoHe HCOapbl MUIMOI  ABMOHOMObL
Hasueayusanelk Kypvuizelnap. Onap caneicmvipmanbl mypoe a3 caiMakneH, HCaanvl oauemoepmeH
JHCOHE DHEpIUSHbl MYMBIHYMEH JHC02apbl 02N0IKNeH Ccunammanaosl. [lonnepoiy HcvlioamobiK
enweziumepi Kazipel 3amManzbl OOPMMbIK HABUSAYUIBIK Jicylienepliy Kypamoac 6eniei 60.bin
mabwiiadsl, onap 0Oacka paouodAIAHLIC NeH 2e0OMeXHUKAOAH QIblHEAH aKnapammul Commi
MONLIKMbIPAMBIH HCHLIOAMObIK, MYPAIbl AKNAPAm CeHcopbl 60161n Mabblidob.

Honnepnix oHcolnoamovly onuieliuiniy Kome2iMeH Ci3 JHCellOiy bleblCYbl CUAKMbL KAYinmi
MemeoponocUANbIK KYObLIbIC MYpaibl aknapam aia anacwls. XKenoin wviebicyvl - OYa dicenodiy
Oazvimol MeH AHCHLIOAMOBIZIHBIY, HCHLIOAM KeHICMIKMIK 032epy KYOblLIblChlH alimaodvl. Onbemme,
Jcenl bIRbLCYbL KAYinmi, acipece aye Kemellepin momen Ouikmixme Yukanoa, acipece Kony Kesinoe.

Kuvinovix newn scendiy 60myvin aspoopomoa anviHeau dcep beminoei Heeldiy Hebli0aMOblebl
MeH 0Oagvlmbl Mypanvl ManiMemmepoi aye KemeciHiy OOpmMulHOA ANbIHRAH MaNiMemmepmMeH
canvicmulpy apkwiivl bazanrayea bonaovl. Ecep 6yn manimemmep eme o32euie 6oica, oHoa dxcendiy
bIEBICY LIKMUMANObIEbL HCORAPHI. OVe KeMeCiHIH OPHANACKAH HCePiHOe2i HCellOiH HCbli0aMObIEbl MEH
bazeimel mypanvl aknapammaot /[[JKO-men kenemin scepee Kamuvlcmbl HCbLIOAMOBIK MYPATIbL HCIHE
ayedezi a’IPOOUHAMUKANLIK MEmMpPOeH Yuly HCblI0aMObldbl MYpaivl aknapam anyea 001aovl.
Hucnemuep sxunasicea stcepoeci Hcenoiy Heolioamobiebl mypaibl Xabapaatiobi.

Tyitin co30ep: scviioamovl, oonaep 3ggexmici, aknapam, a’3poopom, mMaimemmep.

DSDM - universal and highly efficient stand-alone navigation devices. They are characterized
by high accuracy with a relatively small weight, overall dimensions and energy consumption. The
DSDM are part of modern on-board navigation systems as their element, being a speed information
sensor that successfully complements the information received from other means of radio
communications and geotechnics.

Using DSDM, you can also get information about such a dangerous meteorological
phenomenon as wind shear. Wind shear refers to the phenomenon of rapid spatial changes in wind
direction and speed. Obviously, wind shear is dangerous, especially when piloting aircraft at low
altitudes, and, in particular, when landing.

The presence of shear and wind can be judged by comparing data on the speed and direction
of the wind on the surface of the earth obtained at the aerodrome with the data obtained on board
the aircraft. If these data are very different, then there is a high probability of wind shear.
Information about the speed and direction of the wind at the location of the aircraft can be obtained
from data on the speed relative to the ground coming from the DSDM and the speed of the flight
from the airborne type aerodynamic meter. The dispatcher informs the crew about the wind speed
near the ground.

Key words: speed, Doppler effect, information, airfield, data.

INTRODUCTION
The Doppler speed and drift meter (DSDM) is an on-board radar device based on the use of
the Doppler effect, designed for automatic continuous measurement and display of components of
the velocity vector, velocity module relative to the ground, drift angle and drift coordinates of the
aircraft. , alone or in combination with navigation equipment.
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Unlike a speed sensor, a type of sensor that shows the speed of an aircraft relative to air, the
so-called. The flight speed, DSDM determines the speed relative to the earth's surface. The drift
angle is the angle between the longitudinal axis of the aircraft and the direction of its movement
relative to the earth's surface, due to the lateral wind when flying without slipping.

The Doppler speed and drift meter (abbrev. DSDM) is a radar station designed to
automatically continuously measure and display the components of the speed vector, speed module
relative to the ground, drift angle and position coordinates of the aircraft, independently or in
combination with navigation equipment.

The meter works when flying over any type of surface, regardless of optical visibility and
season. DSDM is the source of the most important navigation information when flying over non-
reference terrain. The operation of the device is based on the Doppler Effect, that is, a change in the
frequency of electromagnetic waves reflected from a moving object.

The system is multi-channel radar, where each channel has its own independent transceiver,
processing device and a narrowly directed antenna. The antennas are arranged so that the lobe of the
diagram of each antenna looks down, but not perpendicularly, but at a certain angle. Together, they
resemble rays diverging from an aircraft in different directions, such as an equilateral three, a
tetrahedral pyramid. Its base is the surface of the earth / water, the top of the aircraft itself (LA), and
the edges are the rays of narrowly directed antennas of each channel.

In each channel during the flight, the reflected signal changes in frequency and phase
(Doppler effect), then the data for all channels are processed, and the calculator determines the
general parameter of the velocity vector module and its direction - drift angle (actually the current
azimuth). The presence of a multi-channel radar allows you to obtain relevant data, such as the
"true” height above the surface, the position of the aircraft in all axes relative to the Earth, etc.

MAIN PART

Currently, autonomous navigation aids are widely used. Among them are Doppler meters of
the velocity vector of an object. The most common of these are Doppler speed meters relative to the
ground and the drift angle of the aircraft (DSDM).

Under the ground speed of an airplane, they usually understand the horizontal projection of its
speed relative to the earth's surface. The ground speed W is related to the air speed V and the wind
speed U by means of a navigation triangle, in which the angle between the air velocity and air
velocity vectors relative to the earth is called the drift angle, since the cause is wind. The Doppler
meter allows you to directly determine the ground speed from the frequency spectrum of the signal
reflected by the earth's surface, based on the Doppler effect, which consists in changing the
frequency of the signal reflected from the object, depending on the speed of this object.

In horizontal flight of an aircraft, oblique surface irradiation is used to provide a sufficiently
large projection of the wvelocity vector W on the direction of irradiation and to maintain significant
reflection from the surface in the direction of DSDM.

If the reflective properties of the surface in the irradiated region are approximately the same,
then the shape of the envelope of the frequency spectrum of the reflected signal is determined by
the shape of the measuring bottom in the vertical plane. The signal in the middle frequency of the
spectrum, corresponding to the direction of the bottom axis, has the greatest power in this case.
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In order to measure the ground speed of an airplane, it is necessary to find the average
frequency of the Doppler spectrum. If the vector W is horizontal and makes an angle with the axis
of the bottom in the horizontal and vertical planes, then:

If the direction of irradiation coincides with the vector W in the horizontal plane, then the
angle and increment reach a maximum:

If known, then the ground speed W can be determined by direct measurement using a
frequency meter.

However, single beam speed meters are not used due to the very low accuracy of the
measurement. This inaccuracy is caused, first of all, by the inaccuracy of combining the bottom axis
with the vector W due to the measurement error. The second important cause of errors in speed
measurement using a single-beam device is the roll of the aircraft. This error reaches 0.05%
deviation of the instrument readings from the true speed for each degree of roll of the aircratft.

The roll error can be compensated by stabilizing the aircraft’s antenna in the horizontal plane
or by introducing roll corrections when processing data in a computing device. However, this, of
course, leads to complication and weighing of the calculator, while not eliminating the organic
disadvantages of the single-beam measurement method, which also includes high requirements for
the stability of the frequency of the measured oscillations.

The most reasonable way to improve the accuracy of measuring speed is to use multi-beam
meters that emit in two, three or four directions.

Multipath velocity vector meters based on the Doppler Effect are divided into airplanes and
helicopters. In DSDM aircraft, the longitudinal and transverse components of the velocity vector are
measured, while in helicopter systems the vertical component of wvelocity is also measured. In
addition, for aircraft DSDM, the sign of the velocity vector is not known in advance, which can also
be zero in the guidance mode. The maximum values of the measured speeds differ; the high-altitude
measurement ceiling - in aviation systems they are ten times higher. However, the output of
helicopter meters is greater due to the need to measure the full velocity vector. DSDMipating
helicopters are also used for soft landing of spacecraft, and aircraft for controlling cruise missiles.

A velocity vector meter, the simplified structural diagram of which is shown in the drawing,
includes an antenna device forming three or four beams, a transceiver, a signal processing device, a
speed component calculator, and a display device. As a rule, the DSDM data is directly entered into
the automatic control system of the aircraft.

Let us consider the principle of operation of multi-beam DSDM for horizontal flight, in which
the vector W is always directed forward, and the vertical component of the velocity is absent. To
understand the need to use three or four rays, we first study two-beam systems.

When measuring ground speed and drift angle, the antenna system rotates until the signal
spectra are combined at the output of the receiver channels corresponding to two antenna beams. In
this case, the axis of symmetry of the rays coincides with the vector W, and the angle between this
axis and the axis of the plane is equal to the drift angle. The accuracy of a two-beam system is
higher than that of a single-beam system, since when the antenna rotates, the rays intersect the lines
of equal frequencies at an angle close to a straight line, and this ensures greater sensitivity of the
system.

If the frequency equality is not precisely determined during the measurement, this leads to an
error in determining the drift angle, but it is almost 30 times less than in a single-beam system.
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However, the error due to the roll remains approximately the same as that of the single-beam
system, that is, unjustifiably high.

The accuracy of measuring ground speed is greatly improved when using double-sided
systems with beams directed forward and backward. Such a constructive solution allows to reduce
the error in measuring ground speed by another 3-5 times. However, the error in measuring the drift
angle remains almost the same as for a single-beam system.

Obviously, a simultaneous increase in the measurement accuracy of both the drift angle and
the speed relative to the ground gives only application in a system of three or four rays.

Having achieved the rotation of the antenna system to the equality of the difference
frequencies, it is possible to determine the drift angle from the position of the antenna system
relative to the axis of the aircraft, and the ground speed from the measured frequency difference.

When the antenna system is stationary relative to the axis of the aircraft, the values of W are
found by solving simple equations using a computing device.

The four-beam system combines the advantages of the longitudinal and transverse two-beam
systems, which consists in a significant reduction in errors due to the longitudinal and transverse
rolls of the apparatus, since their influence is practically compensated when subtracting Doppler
shifts of oppositely directed rays. High sensitivity to changes in Doppler shift is maintained when
the axis of the plane deviates in the horizontal plane, which makes it possible to find the drift angle
or the transverse velocity component with high accuracy. A great advantage of the system is also a
reduction in the requirements for short-term frequency stability, since the signals of the interacting
channel come from approximately the same distance, and their time shift is small. Almost the same
results can be obtained using three beams in the system.

The technical design of DSDM largely depends on the selected radiation mode. Currently,
continuous radiation systems without modulation or frequency modulation are used, as well as
systems with pulsed radiation of a small and large duty cycle.

The main advantage of a continuous radiation system without modulation is the concentration
of the spectrum of the reflected signal in the same frequency band, which ensures the most
complete use of the signal energy, as well as the relatively simple device of the transmitter, receiver
and indicator. The disadvantage of this system is the very high level of noise modulated in phase
and amplitude, which leads to a decrease in the sensitivity of the receiver.

To reduce the effect of noise, systems with frequency or pulse modulation are used.
Frequency modulation has become more common.

To use pulsed radiation on one aircraft, two spaced antennas are used. This method
complicates and complicates the system.

The use of DSDM, especially in combination with navigation devices such as an inertial
navigation system, airspeed sensor, vertical heading, short-range goniometer, long-range navigation
system, airborne radar, can significantly improve the reliability and accuracy of flight control, so
the speed meter has become an integral element aerobatic navigation systems.

CONCLUSION

The principle of DSDM work is based on the use of the Doppler effect, according to which
the frequency of the received signal reflected from the target may differ from the frequency of the
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emitted signal, and the difference depends on the ratio of the speeds of the objects relative to each
other.

To measure speed, the device has an antenna system with several (3 or 4) directed beams. The
signal received for each of these rays has a Doppler frequency proportional to the projection of the
aircraft's velocity vector onto this beam. To measure the velocity vector, three rays are sufficient,
which do not lie in the same plane, but sometimes four rays are used, which gives some redundancy
without noticeably complicating the design. This measurement method mainly requires narrow
antennas, which are usually large in size. In addition, deviations of the antenna angles from the
nominal value, for example, due to temperature deformations, lead to measurement errors. In
addition, the direction of arrival of the maximum reflected signal may differ from the direction of
the maximum radiation pattern if the power of the reflected signal drops sharply with a decrease in
the angle of incidence of the beam on the ground, which also leads to measurement error. This
reflection effect, called the "mirror effect”, is especially common on a calm surface of the sea. Thus,
when using speed meters, the ground-sea switch is used to make appropriate adjustments to the
measurement results.

Functionally, the DSDM includes a transceiver with antennas, blocks for extracting difference
signals and measuring their frequency, blocks for calculating velocity vectors, devices for indicating
and interfacing with navigation equipment. The most structurally complex element is the antenna
system. Since the meter uses continuous radiation, it is necessary to use separate antennas for
reception and radiation, and it is necessary to ensure that the direct effect of the radiation of the
transmitter on the receiver input is minimal. The counters use two types of antennas; older systems
use two separate parabolic antennas with a multipath emitter. In new systems, an antenna with
waveguide grooves is more difficult to manufacture, but smaller in size. Structurally, the functional
blocks are usually two large blocks, a high-frequency and a low-frequency, as well as an indication
unit in the cabin.
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BBITIOJIHEHBI B U€PHO-0€JI0M BapHaHTe cpeacTBaMu TeKcToBoro peaakropa WORD (ue crapre Bepcun 2003),
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mail: almamakeeva@mail.ru wimm no azapecy: r. AaMarsl, yia. AxMmeroBa - 44, Akajgemusi IpaskIaHCKOM
aBuarmy, xa0.326.
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