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PYKOBOJMTENCH CpeHero 3BEHA,
TOII-MEHE/KEPOB, PYKOBOIUTEICH H o sdey

2 JSC KAZAKH ACADEMY OF
nepBblx pyKOBOHHTeHeM np”HﬂTb TRANSPORT AND COMMUNICATIONS

yyacTHe B  CHELMaIM3MPOBAHHBIX  Kypcax
npodeccuonanbHoro odydenus «International
Diploma in Logistics and Transport».

Kypcol  npodeccrnonanbHoro  o0yueHus
Ka3ATK um. M.TeiHbllnaesa sBisiOTCA 4acTbiO
nporpamm KopouieBckoro HHCTHTYTA
Joructukn u rTpancnopra /The Chartered
Institute of Logistics and Transport (CILT,
BesmmkoOpuranusi) — Beayuiero npodeccuonansHoro oprana HanmonansHOro cosera 1o
opranuzanuu CILT International B crtpanax EBpornbl mo JOrucTuke, TpaHCIOPTY M KOMIUICKCHOTO
yIpaBJieHHs LEMOYKaMH MOCTABOK C MPEICTaBUTEIbCTBAMH B Oosiee uem 35 cTpaHax mo BceMy MHpY,
Ha ocHoBanuM Jlunensun Ha nposenenune CILT kypcoB B Kazaxcrane, HaunHas ¢ Kypca OTAE/IbHBIX
MOJ1yJIeH 10 ypoBHS Jluruioma MexayHapoaHoro oopasia.

1. Mexcoynapoonwviii Cepmugpuxam CILT ¢ obracmu nocucmuku u mpancnopma —
nporpamMma npodeccuoHalbHOro 00y4yeHHs, paspadoTaHHas ¢ UEIbI CO3JAaHMS NMPOYHOH Oa3bl
3HaHWH B 00JACTH TPAHCIOPTHOM CHUCTEMBI, a TAKKE PA3BUTHS YNPABICHYECKUX HABBIKOB
MEHE/KEPOB.

2. Mexcoynapoonwiit /lunnom CILT ¢ obnacmu nozucmuku u mpancnopma — nporpamma
npodeccuoHabHOr0 0o0yuyeHus, pa3paboTaHHas € LEIbI CO3JaHUs NMPOYHON Oa3bl 3HAHUH B
001acTH TPAHCIOPTHOM CHUCTEMbI, ONEPATUBHOINO M CTPATErHYECKOro YIpaBJICHHs, a TaKkKe
Pa3BUTHS YNPABICHUYECKUX HABBIKOB OM3HEC-JIMACPOB, PYKOBOAMUTENCH, NEPBLIX PYKOBOJUTENICH M
MOTEHIMAIBHBIX PYKOBOJAMTENCH CPE/IHEro 3BEHa.

3. Mexcoynapoonwiit Boicwuit /lunnom CILT ¢ obnacmu nocucmuxku u mpancnopma —
crielMagbHas nporpamMMa npodeccHoHanbHOro oOyueHus, pa3paboTaHHas Ui TOM-MEHEIKEPOB,
PYKOBOJIMTENICH M TEPBBIX PYKOBOJAMTENEH B 00JACTH YNpaBJIeHUs LEMAMH TOCTaBOK, Pa3BUTHSA
YIpaBJIEHYECKMX HABBIKOB, YMEHHUS NMPHUHATUS CTPATErHYECKUX PELICHHUH Ul JOCTHKEHUS CaMbIX
BBICOKMX YpOBHEH ymnpasieHus. JlaHHas nporpamma BKiIoYaeT B ceOsi oOydyeHue B 00JacTH
OpPraHU3alMOHHOIO MJIAHUPOBAHHUS W MOATOTOBKY CIyLIaTeIeH K PELICHHIO dTHYECKHUX IMpoldieMm,
YCTOHYMBOCTH K TIJI00AJbHBIM IKOJOIMYECKMM IMpoOiieMaM, pa3BHTHE HABBIKOB U METO0JIOTHH
NpPOBE/ICHUSl  HCCIICJIOBAHUN  AHAJIMTHYECKUMH  KOHLCMUMAMH M  MCMOJb30BAHHE UX B
YIPaBICHYECKON POJIH.

JInuam, okoHuMBLIMM Kypcebl, Bbiaaetcst Ceprudukar//Iuriom mexayHapoaHoro oopasua.

[Iprem J0KyMEHTOB IPOM3BOAMTCS 1OCIIE COrIacoBanus yueOHoro rpaduka.
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Abstract. Modern computeaided design systems are considered and described. The given list of
calculated finiteelement programs is used by engineers, both domestic and countries of the
Commonwealth of Independent States countries. As an example, demonstrating the capabilities of the
LIRA program complex, an automobile road bridge through a small river with an arch span of 300 m was
considered. The span structure is an arch that suppogema dif rigidity of the passage on inclined ropes.
On the flyway on each side there are sidewalks and four lamesin each direction. The width of the
beam is 18.5 m. The width of the pavementssrai
the width of one lane of pedestrian traffic). The resulted example of calculation of an arched road meta
bridge by the LIRA 9.2 software. Briefly stated the course of the solution of the problem. A
computational scheme for the design of the arch roddlrhdadge was developed, which was presented
in the form of a spatial model. Data has been obtained when calculating of an arched road metal bridge
The lines of influence of the arising forces in the elements of the bridge structure are shown. Tdfe table
combinations of enveloping forces for the left reference section of the front arch from mobile and
specified static loads is given. The main advantages and disadvantages of caidpdtelesign have
been revealed. It is made for the output of a conmpited software complex for the design and
calculating of finite element models of bridges.

Key words: computeraided designcalculation, span, bridge, loads, modeling.
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ANALYSIS OF HARDNESS OF THE METAL OF RAIL 60 E1

Gavrilov Pavel, Cand.Sci.(Eng,) professor, Riga technical University, Riga, Latvia
pavels.gavrilovs@rtu.lv

Victor Ivanov, PhD doctor student Riga technical University, Riga, Latvia
viktori4301187 @inbox.lv

Ramis Zaripov, Master of Technicabciences, teachePavlodar State Universitjamed after
S.Toraigyrov, Pavlodar, Kazakhstaamis.zaripov@mail.ru

Abstract. The main purpose of the rail is that they regulate the direction of the wheels when
moving vehicles, and also assume the pressure of the wheels and transfer it to the parts of the upper pe
lying lower. As a rule, railway rails are made of steel with a carbon content. The fact that this steel will be
of high quality is influenced by marfactors- the chemical structure of steel, as well as its miara
macrostructure.

The main indicator of rail quality is its hardness. During the movement of the car, the rolling
surface of the wheel is constantly in contact with the rails and is subj@tensive action of various
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loads. The wheel, in contact with the rail with a small surface, transfers to it large static and dynamic
loads. As a result, significant deformations and large contact stresses occur at the place where the wheels
touch therail. In this paper, the hardness of the metal of the rolling surface of the rail of the English
company "ArcelorMittal" with the steel mark R350HT and the rail type ENSIDESA 60 E1 [1] is
analyzed.

The aim of the work is to compare the rails of diffefarsinds and identify the most qualitative, as
well as the effectiveness of the application of machining. The given researches will allow to define
conformity to the standard and operational properties of a rail. The hardness was measured using a
portable lardness tester "Krautkramer". The results of the research can be used in the construction of new
railway lines and major repairs of existing routes.

The research process consisted of three stages:

- determination of the hardness of metal on the rolimdace on the Brinell scale of HB polished
rails (by Speno) 60 E1, as well as new 4patished rails 60 E1, both in straight and curved sections of
the track [2].

- analysis of the results obtained in the course of the study and comparison with thetdata o
English manufacturer's plant.

- conclusion and the main conclusions about the hardness of metal on the rolling surface of rail
heads ENSIDESA 60 E1.

As a result, the research revealed the advantages of polished rails before new ones. The
comparativeanalysis is presented in the form of a graph.

Key words: hardness, grade, metal, steel, rail, standard, rolling surface, analysis.
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Table 1 - Comparison of the hardness of rails on the rolling surface 60 E1 ENSIDESA with steel
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FIELD MEASUREMENTS O F RAIL STRESSES UNDER THE INFLUENCE OF T HE
ROLLING STOCK
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Saken Bakytzhanovich Kystaubaey master studentKazakh Academy of Transport and
Communications named after MynyshpayeyAlmaty, Kazakhstark_saken_ 0@ mail.ru

Abstract. In connection with the ever growingeed to increase the capacity of the existing
network of railways in the Republic of Kazakhstan and (especially the areas bordering the Russiar
Federation and with China), the issue of increasing the safety of operation of freight trains of increasec
massand length is relevanf.he commissioning of heavy trains is a complex task related to the use of
more powerful locomotives, increased axle loads, reconstruction of the track infrastructure and powel
supply, and improvement of the technology of the trartapon process.

In addition, an increase in the speed of train traffic with increasing traffic density requires
increasing the strength and stability of the road. The technical policy of I8CKN "in Kazakhstan is
aimed at a complete transition toeamless path on a reinforced concrete foundation.

29


mailto:pavels.gavrilovs@rtu.lv
mailto:viktori4301187@inbox.lv
mailto:ramis.zaripov@mail.ru
mailto:pavels.gavrilovs@rtu.lv
mailto:viktori4301187@inbox.lv
mailto:ramis.zaripov@mail.ru
mailto:kvashnin_mj55@mail.ru
http://study-english.info/translation-candidates.php
mailto:ivan_sergeevich_08@mail.ru
mailto:k_saken_06@mail.ru

Coos’ 0T ... O 1} pnoqﬁlgﬁnpx The Bulletin of KazAJC3 3. p @1
o x - Ot ) pwkapdlkkz ¢ Tp X 2017, Vol. 103, No. 4

The use of reinforced concrete sleepers and higey rails along with the strengthening of
durability and reliability of the path causes an increase in the modulus of elasticity of theailnciese
andthe rigidity of the path, as compared to wooden sleepers.

The accuracy and correctness of the accepted experimental methods for evaluating the force
impacts of wheels on the rail track is of paramount importance for analyzing the safety of the use of
freight train trains.

Edge stresses caused by bending and torsion of the rail from vertical and horizontal action of the
rolling stock are the most important parameters determining the strength of the rail. As is known, the half
sum of edge stresses charaaesithe vertical impact on the path, and the-ti#fiérence is horizontal
(lateral force). They also characterize the nature of influence of the moments of forces from the
application of lateral loads and shift of position of the conditional center ptao$ contact of a wheel
and a head of a railhead.

The results of measurements of edge stresses and stresses in the neck of a rail in a curve of radius
R = 380 m, obtained during the tests on the effect of the locomotive GKDOER: freight cars 12941
and 129920, on the section of the AlImaB8hu railway line are presented. The dependences of stresses in
the edges of the sole and in the neck of the rail on the speed of the test rolling stock are obtained. The
possibility of increasing the weight normsfadight trains without the cost of reconstruction of the track
infrastructure is substantiated by introducing a fleet of modernized freight cars with an axle load of 245
kN (25 tons).

Keywords: railway track, rail, edge stresses, stresses at the neble oit, vertical and lateral
forces, test the rolling stock, a small radius curve.
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Abstract. The work is a theoretical study aimed at studying the amplinedgiency
characteristics of the system "liniggound". The amplitudéequency characteristics of the system
"lining-ground" are investigated on the basis of the variational formulatitmedinite element method.

The generalized eigenvalue problem is solved by an iterative method in a subspace based on the Jac
algorithm. The effectiveness of the chosen method is explained, first, by the possibility of choosing an
initial subspace sufiently close to the desired smallest eigenvalues; secondly, the convenience of the
algorithm for the transition from a given subspace to another, which ensures the "best" approximation o
the eigenvalues of the vectors. In addition, the use of shiftethed accelerating procedures also helps to
increase the effectiveness of the method.

The object of investigation is the lower hafface with an underground shallow building. The
rock massif consists of heterogeneous layers with different physical arfthmiesd properties. The
elastic state of each layer is described by the equations of the generalized Hooke's law.

Studies of free vibrations of transport structures are important for clarifying the effect of physical
and mechanical properties and geomgiacameters of structural elements and the surrounding array of
complex structures on their resonant frequeineguency characteristics. On the other hand, in studying
the dynamic response of the spatial system "ligraund”, lower frequencies are nesay for the
formation and solution of the basic resolving matrix equations of motion.

In the course of the numerical experiment on the study of free oscillations of an anisotropic
massif with a threglimensional station tunnel, it was established thahénprocess of oscillation, not
only the ground mass but also the underground structure that is located in it is deformed.

The first 100 frequencies and forms of natural oscillations in the frequency range up to 22.2 Hz
are obtained. The conducted multreé® numerical experiments on the study of free oscillations of the
"clipping-ground" system made it possible to establish that a complex picture of the deformation of an
anisotropic massif and the thrdemensional underground structure in it in the psscef oscillations is
observed, containing elements of tension, compression, bending and torsion.
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An analysis of the obtained calculation results shows that many factors influence the values of
natural frequencies and vibration forms, including the strecof the soil massif, the distribution of
densities in dissimilar soils, the methods of constructing an underground structure, and its geometric
parameters.

Keywords: free oscillationstressstrain state, lining, stress, displacemeafgorithm.
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THE INFLUENCE OF FURNACE TEMPERATURES ON THE MINERAL
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Abstract. Energy for the lives of humanity plays a crucial r@demand for services such as
heating, cooling, lighting, household appliances, and transpoihtiEasedEnergy meets basic needs
and is an important part of economic growth and social develop@imen the huge energy effect for the
level of human development, energy consumption analysis has been greatly influenced and developed in
all industrial states and the worl&Energy saving and energy saving technology are the industrial
advantages of the country's economfficiency, safety, reliability and efficiency of thermal power plants
are often determined by the combustion of fuels, as well asgtitechoice of heat generating units, heat
and power systems, installations and deviEesther, the timely and quality maintenance of the repair
works, the higher the level of staff training. Efficiency of heat and electricity generation and distributi
systems and energy saving, energy and water balance adjustment will increase the prospects of
development of thermal energy, as well as increase technical and economic performance. The Republic of
Kazakhstan is one of the highest responsibility of thierhational community, and it is contributing to
the development of our economy for the future. One of the major problems in improving the sustainable
development of the economy is energy efficiency and increased energy efficiency

Key words: thermal poweplants, waste slag, mineral composition-astbslag waste.
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NOISE REDUCTION OF MOTOR VEHICLES ON THE WAY OF ITS DISTRIBUTION

Sakanov Darkhan Kuandykovych, Cand.Sci.(Eng.), Vice-President, Kazakhstan Road
Research Institute, Almaty, Kazakhstdarkhan_ks81@mail.ru

Abstract. The article considers with the distribution and damping of sound waves from various
classes of vehicles, pEBg along the most problematic concrete roads. With the help of-aoidie
meter, the values of total noise pressure level were taken. Fragments of recording the passage of light and
trucks were used for relieving of spectral characteristics. The meséa of a concrete road with various
surface textures are presented. And also, for comparison, this problem was also studied on the road with a
surface of crushed stomeastic asphalt concrete. From the given data, it follows that the surface of the
cemant concrete pavement with the "washed concrete” texture has a lower noise emission than the surface
with applied notches and is comparable to the asphalt concrete surface. The difference in noise pressure
levels for trucks is more noticeable at close dists from the road, and for light vehicles more respectful
distances. This is explained the different noise spectra generated by the wheels. The difference in noise
pressure levels for trucks is more noticeable at close distances from the road, arid ¥&hies more
respectful distances. This is explained the different noise spectra generated by the wheels. The overall
noise pressure level drops significantly with distance: for trucks, an average of 18 dBA when removed 60
meters from the middle of thextreme strip, for light vehicles4dBA, and for 120 meters for trucks, the
drop is about 28dBA, and for light vehicle4dBA. Moreover, this fall depends on the magnitude of
the initial level of noise pressure: the greater distance, the greateiffdnisrate for louder noise (trucks)
and less for the quieter ones (light vehicles). Based on the above data, the sanitary protection zone along
concrete roads with pavement of "washed" concrete in specially protected natural areas should be at least
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200 méers. For residential development, where required maximum noise pressure level should not
exceed 60 dBA [5], this zone should be at least 120 meters.
Key words: road traffic noise, transport, automobile road, noise level, noise protection,
carriageway, sand-pressure level.
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Table2 - General noise pressure levels calculated from the values from spectrograms
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Table 3- Reduction of total noise pressure level calculated by values with the spectrograms
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v OBz y®tc@o dzj dzgdj L dzOyj ded?2 BB dr EkEtttsoadzgj?2 LokCBotse
cd3" Isr 2 Bjltsdze d ¢ dzOMmj ysde

Table 4- Comparison of the values of the general noise pressure levels for the types of textures
"washed concrete" and "notches"
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vOBdzd- @ Ny | bktose dzd L o HfSswlpztg wlzde Qo dijteddd W, sdiZ3sh d " 2 dZ3ts 3,
Table 5- General noise pressure levels obtained with andise meter
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t dM-utOodzj dzdy HOdzdzr = h @R 6O d ttOMMyUudlsOdzdz = L dzOyJ d
fsfjtoj ydz" @3d BtstetsL HE O3]
Fig. 4 Comparison of thaudionoise meter data and the calculated values for a cement concrete
pavement with transverse grooves
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tdMm-utDodzj dzdj HOdzdzr » hEdisdzj t©O d tOMMydlsOdzdzr = L dz
WOClsktes?2 ¢d3r IsT 2 Bj Istsdze
Fig. 5- Comparison of thaudionoise meter and the calculated values for the cement concrete pavement
with the "washed concrete" texture
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t dM-utBOodzj dedy HOdzdzr = hEd@sSdi 6O d ttOMMyudIlsOdedz” = L d
Fig. 6- Comparison of the audiooise meter and ¢hcalculated values for asphalt concrete pavement
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IMPROVEMENT OF DYNAM IC CHARACTERISTICS O F LECTRODYNAMIC STAN D
USING ANALYTICAL DESIGN OF OPTIMAL RE GULATORS
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Abstract. This article considers the use of the method of improving the management of
technological processes in order to improve the dynamic characteristics of dtredgtgamic stands.
Vibration tests are the standard test for equipment and devices. For vibration tests, electrodynamic stanc
are used, which are regulated by vibration and amplitudes. One of the main scientific and technica
problems, the solution of vidh is aimed at increasing the accuracy and reliability of the results of
vibration tests, is the formation of the principles of rationing and evaluation of the accuracy
characteristics of vibration effects, as well as the accuracy indicators of statisiécacteristics of
random vibration processes. The solution to this problem is directly related to the improvement of
vibration stands, i.e. with increasing technical and operational characteristics. Advanced process contrc
(APC) - a relatively new diretion of industrial automation. And it has gained wide popularity in the last
decade. The main idea of the APC is to modernize the control system of the process unit by introducing
additional elements into it. Estimation is given to the existing methoekdicing the amplitude of
vibrations. The technique of automatic control of the active vibration protection system of the electro
dynamic stand based on the proposed method is developed. A comparative analysis efjadiratic
Gaussian controller aral proportional integral differential controller over the entire operating frequency
range was carried out. As a result, using this method, the influence of the resonant peak and the extend
frequency range were not affected, without affecting the systeformance.

Keywords. Electrodynamic standsensor,amplitude, reliability, frequencyyibration, gear
function,controller, management system.
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Fig. 1- Simulink-modeldescribing the dynamics of the model and its frequency and time characteristics.
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FEATURES OF THE CONVERSION OF DIESELS OF AUTONOMOUS LOCOMOTIV E
TO GAS-MOTOR FUEL
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(SSTU), Samara, Russifimkdl@mail.ru
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Abstract. The article gives the necessity and justification for the use aftarnative type of fuel
on a traction autonomous rolling stock. The principles of using natural gas in power plants of autonomous
locomotives are considered. The features of converting diesel locomotivesfteigassfuel, taking into
account the spéfic nature of their work in transport, are given. Taking into account the constructive and
operational factors of shunting locomotives, a system for fuel supply of a gas diesel with internal mixture
formation has been developed for a complex solution ®fpitoblem of increasing the profitability of
traction autonomous rolling stock, which makes it possible to operate a power generating unit both on
diesel fuel and on a el (gasfuel) mixture.To prepare multicomponent mixtures of gases and liquids
to obtain highly disperse homogeneous emulsions, a mixing device has been developed. The experimental
data on the use of natural gas (methane) as an additive to diesel fuel on the low pressure line of diesel
locomotives of ChME3 locomotives are generalized analyzed. The results of the assessment of the
effect of gas engine fuel on the specific effective fuel consumption and the effective power of the
locomotive CHME3 are presented.

Keywords diesel locomotive, fuel consumption, effective power, natural fyes, efficiency,
methane additive, diesel fuel saturation.
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CAM-SCREW PRESS WITH INCREASED STROKE
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Abstract. Mechanical engineering is the leading branch of the world industry, which accounts
for about a third of all products. The main task of mechanical engineering is to provide all other
industries with technological equipment for efficiembrk. A special role in the technical progress is
played by the machine tool industry, which helps automate production processes. The structure of
machinetool building includes forging and stamping equipment.

Modern forging and stamping equipment has ssdvéhousand years of history. It all started
when in the era of the Eneolithic @M millennium BC) people began using copper as a tool of labor.

All branches of mechanical engineering require the organization of mass production of shaped
parts or theirblanks (semfinished products) with high mechanical properties and with insignificant
losses of materials, often of high cost.

On press machines, it is possible to obtain parts and blanks that do not require significant
machining, often not requiring miaioing by cutting. Typical for forging and stamping equipment are
high productivity, low cost and the possibility of mechanization and automation.

The development of the country's industry is determined by the volume of the metal produced,
the production bdifferent, highquality products from metal and alloys, which, at an enormous level,
depends on the quality of processing. Knowing the technological capabilities of metal forming
processes helps to choose the most optimal technological processesjmg@resauxiliary equipment
and use them technically correctly.

Metals - elements that have the ability to deform, have high viscosity and strength, and
electrical and thermal conductors. By fusing various metals with different properties, it is passible t
obtain heatesistant, higtstrength, and other materials.

This article relates to the field of metal forming, in particular to devices for processing sheet
metal and thirwalled metallic material of a large length. A detailed mechanism and principle of
operation of the press with an increased stroke are shown. The press with increased stroke is an
extension of the technological capabilities of the prototype, in particular, an increase in the working
stroke of the tool, which will allow processing blartiiaving a length of more than43diameters of the
cross section.

Keywords: mechanical press, castrew press, crank press, mechanical press with increased
stroke, working stroke.
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IMPROVEMENT OF AIRBAGS SYSTEM IN PASSENGER CARS

Balabaev [ yum Te mi r, Cand.Ba(Erig,)Karaganda State Technical University
KaragandakKazakhstanbalabaev.ot@mail.ru

Sarzhanov Dauren Kazhabergenovich Cand.Sci.(Eng,) Kazakh Agrotechnical University
named afte6. Seifullin, AstanaKazakhstandauren78@mail.ru

Abishev Kairatolla Kairollinovich , Cand.Sci.(Eng,) Pavlodar State Universitpamed after
S. Toraighyroy Pavlodar Kazakhstana.kairatolla@mail.ru

Abstract. In this article the results of researches indghea of improvement of inflatable airbags
system in passenger cars performed by authors are presented. Before the improvement of inflatab
airbags system in passenger cars the patent search of existing systems was done. The patent ses
demonstrated thatowadays the airbags systems in passenger cars with the protection of driver, front sea
and back seat passengers are known. Analysis demonstrated that the main flaw of such system is tl
absence of protection of central back seat passenger. The prajassgd belongs to the protecting
devices for passenger cars. The operating principle of developed inflatable airbags system for passeng
cars matches the following description: the airbag system activates after different types of collision, if the
hitting force exceeds the adjusted level, the impact sensors transmit the signal to the control unit; the
control unit processes these data and transfers the signal to switch the gas producers (ensuring tl
deployment and inflation of the airbags) on; the respdime of airbags is about 40 ms; after reaching
the passenger the airbags burst and deflate; depending on the direction of impact only certain airbags a
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activated frontal, side, head or knee; for protection of central back passenger in case aftdilesfrock

the airbag with the gas producer is set up in the back part of the panel located between the driver and

passenger. The patent of the Republic of Kazakhstan for the developed device has been requested. The

inflatable airbags system for passengars has such advantage as possibility to protect the central

passenger on the backseat which is respectively increase the safety level in the emergency situations.
Keywords:passenger so6 safety, c epadsengelcarpirhagsrentalger on t

back airback
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Fig. 17 Inflatable airbags systems for passenger cars
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Fig. 21 Airbags: a) frontal airbags; b) side airbag

86



C -S.', S ... O 1 } pnoqﬁlgﬁnpx The Bulletin of KazAJC3 3 .
- c . x- O v i pwkavalke ¢ mp X 2017, Vol 103, No. 4

[Hjd dz 2 7T gt BC s OO/ G toclz H dats 2 CdzjIsC d
Hjls' osd . [ Odzr " d HoBzg 5o 52 A@Isizj dzd M O dzts dzO
fted Mlsy ¢ dzzls™ d3d 9 M j Igd @ gzdzdlzj = L QHjdigifieCts] RteW H O i)
cf jtocjosLCORe, Cwobter j C&jf vwgfips jdgd L{fOs dzf d3l ,
Hdo Odzj d3Oh d dz" . Is i o3, Ylsts dzOH ko dzOW f SHE

1 4 5B - BH J BEzd BEO | dz' Hetizty o sSdztso r o' f 5dzdzj dzO
dzj Hsf fisd s |, Y ls ts He'O M dsf) Bdizts dzts cte{@o, dzts dzOff tc O ¢

dqLBBtjlsY dzgdzgr | Hdzv B j L &sj OEdE&sOdd oy dzBihpitg® Dgzj dzd
ftcdojdzd €& ftoslsde of szt paps izsu ¥ WzjcCdatds €d o j tols
20 dwBddzzlskz daj , LjGpdzde G j,H f mplglésd s j dzr dzts Hts 50 A
OQolssdisB ddzj J fls C ZOHEDALZ je& fsubkhCd d
fkzfmls! 1Iss BEkHjls ftsotHBHR3 L udllsj KOy tessddf j 1,
OCCEtOls dzts, O dzj cBtotsij@lis! Myls o diPCHEtE AP ffig H L
Cdzsoats?2e [ 1]. Hdzw ctdztso ! tcOMmY sdztsy j daC
1 Jtoj H Mtse j toh j dEfifdme@s e dsdsjdsis B d dzv .

fdMmlsj &3" d&OHEZod = §sHE" j4. BHdRQMEsilesd . 1,
Hdz" f OMMOY d b d sdijse YEzksJ e " dalsts dzOH o dzOVY  f SHE
f tetso j HQ ladgls dzf 2 f sdm¢ adzo | Hsdesd ' tcOMYf sdztsy j dzO
fmd misj d3. 1 O L dnjj iglisdp®@s | BPL s9 O Oolstsdise d dzv .

dzOH zo dz' R fsHEMjC Hd | L S50 ditsofijdstefdzts B d dz' , sls dzd
fOMMOy dtetse Clzjlsesidigs’drogi Bts t5dz2 MdzOBY J dz2 MdMmisy
Cobbstets? dJquPlisd®d LEHOfcOH zhg&tsSB jL s Ofmdesisd
EftcOo dzj dzd %, GOLBGj dzj4cOlstster d §sHEN G
BJjLBY OMmdatsmisidgH s fif IRQIs € 53 Is DK @L2ts ) 1 Iss?2 dzifnd M
fmMd misj &3 o fig trie fij ldsefndfv | 5L @ fied I8z M Eztzis @ dz2® O H dzw L
LOHdz 68 Yy dzlste Odz! dzts ¢ 5 ytfj Qipfte@yir] telgds.c s f OMmMOY
1 0debdjj BdkdLSddl NSEEY EOEO ] dyuss )0 O s
Isd ~dzd yd M sz ted N Jj dzd *O o Qtdx] 2 dg'j A Ofg fisROyd v - .

L OH Oy d HeMbbdec O] Bsdlz v ASjddzd UJ HE @IS d,

tod L Zdz' IsOls iz fdvirplsdgvdi@s ) wWz@imj Hptdar jrte 1 j dzfpls o ts dL e j Ml
fsHizhj S B j LHSAMO M deptffiindd tecftetiseH ( Is ¢ mmqw@aq s 1
dzj ¢ ¢ o' lsats Bt B U3 BnesteQue I BM MOy detse bz 3B & effdgd? O

HOIsyd S d EHOLO, B dzt®©D O tc dz dp'Od df dids(¥Qyd v -

GOLBGJ dzj OIstste’ d f§sHizhCl 2015 GtsH Iz sB
[3]. g zh dzts fyls tcOMMC sdzdzj CIsdotsds COW jHte Isj
dL sBtejlsj ded W BN dzO tc OL tcfPa figlls Pd® dzOH L

1. sdMisj B3O  dzOH k ofdss ik " jf G5 H BBhj jL AsAE"O ) dEtoffldindd ¥
s OfdzsMis d tsls dzd Y A jheEdp@ods ks jrtge d daj 8t ( o d fr
) BO dzOHEZodyr & (H OL©GOBGIKS O  (lisdsidk Gy d
jydls dzOH LB jlaztsf @igcetifisRatis 2 flls o O3 iy  df jOSEIO

5OL O/ CtebHdzs? S dPslEgdsd d dg@H 2o dz0Oyj 2,
HEh Gk BjL s Ofdasis d dzO fHaDY dzg tatks o § 1o j H de@c O dst
Ilstsds dzOHEZo dzOW § sHEN COo dzv j ksifvO iy dafg & 5 §f to i) Js d5's
Csdso’ ©OMfsdsy j dz0 ddkOl odeLis dajf SHE&M G IS H dBvj L ¢t
LOHdzj 6685 ©WHO MdHj dzd T Ofign O q tf ts ataga@® s d 8 19 j d
5L Bsy datsfyls ® 6 OMY iz fls O dip@ufdzs 9 YOMs: f Odz
dzOf Qo dzj dzedd § sdz@d WiedsEEB g dzy ds  fdz  ff OBMHOdR t
©ZOHEo dZOW fsHENCO B fsEzOfdisBlyd sOduzshlsd N

sT -

B J
nd
s
H dz
fts

87



Coos’ 0T ... O 1} pnoC[ﬁl@I?npx The Bulletin of KazAJC3 3. p @1
o x - Ot ) pwkapdlkkz ¢ Tp X 2017, Vol. 103, No. 4

1 4
/\ AN

[ A
s | -

2 |INHORESAC )

N
I RS
»&;@.&A |

1\

¢
I

Mi.e PMisj BBO dzOH ko dzr 7 f HdZYY JTCO fipfnj Oy [t iEhsieitiydenl] Hay 2 -
dzlsOdz: dz" § sHENE dessfkisetf QMdetsfhliedi @,d Bty dztisaf d@ jdztstffidsHiz b €
B LB OmMIetsfilisdiz] dzdzr | t sHEPE d BJjLGSY OMdasMmisd
Wt s dzls OdO Hidfasw 2B § Ostf OMmFlzs fls d
Fig. 37 Inflatable airbags systems for passenger cars: frontal airlihgsde airbags 2,
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td
Wsts

88



c.s’ 7t 0, 0 1t j pmoQRi18K7mp X The Bulletin of KazAJC3 3 .
o et 0 v i pwkaldke ¢ mp x 2017, Vol 103, No. 4

{ OB tlgf@ls j &5 OHEo df FftssiddSdE s OL O fMlsOdz dz
BjL Y Offideyls  OMMOY d e & L il [Eifdsp ' R ls dzs i) OF s dzr &

9
tc s

Qo lssdstss d dzj ? sfizh j Miso Bz s P fidpdRids ZHdafd3 § OMMO
3)

SBKOL B3 (tedmMiz dzts & Qo IsthzthB dtadd) 12 @ fig KAlREd M is 4 30 d
EHOtOR ) dzj 6C s’ nd2OHQlsAS BtsB d dfMsH zh j € B
fesdmMatsHdls MO@Mbd a0y 2OwHzdbdie wj MSE d 2 tcd L zdz' IsOIs
fsHEML 51 Omdap fipdzdf Md @2y FerPe@scts 6] " j ded W L
ftcjorhOjls L OH Odzdz" 2 tesb ] gedpdidi B8O MA@ Y d t t
ZHOKLO fJtj HOE Is fd cdigOa tso " o ® aifsEdizts BAjod@jte2d 2
Z§ cOo dzj dzd W ; BdzsC Md kkziowddf &jsdzd WiIsj ~ dzed ud M& d
SBOBOIS" 90jIs HOdzdz" | WMsSRIOE S sy Wwindldnigsds ez@ | ISEO H &
fd ¢ dzO dz' H dzW o Cdzt yj dzdfvsH & ©® ) 6 ¢ J mig] Letofe@sftgdpt®fffldndd 3
(sBifmMfjudeOr " dn ©OMC W] s § 5o @ lsds@isBed@ipej e ON j
COL sd3 f =l jjCls)misip 2 W RO &g j ¢ EH OGO, B dzts €
BJLBY OMdzesmisd ; 9t J d3WG OL HrplgCdzjCdsO o tatzd, W f sHiEzh G
fsHkh jC BjLfOMdehisd (ehkkzOOdw el | f stcs B3¢ o " |
0 B3 ; f smdzj f) s teots disjfrpigets o )elzdzy ) j dif fdzj u i
OMMOY Jtesd3 fsHizh Cd daQijtespodapulaaywve YoOmls! i Od
Hizo O¢ Ismw ; 9 LOodmMddsisdls jsdgj dzOf dc O o tfizj tizg W dzd d
HOO OfCIsdoadlkze smw ISk © dzs dsdf jede@ | dizip tzdels  dz/ dzO
sHEh C(d Bjlstds §f @igdzats Odz' Bzl S OMdzsMmisd M G OL 56 J dzj
sCsor j, Gsdztso dz" | , ¢ Bdzintdzs? ; H diy'ts y dexs figfldsdf
OHdzj G 15 YJ dzlstc Odz! dzts 6 i O YfdQshmiz 7 f tod ¢ ts dzfm
tc

9

s

s

tc

tsdzls Odz' dz' n EHOtOR,f OtedD M3 st L so " Azj sB R tsH J d
stsd3dsB d dzWw » © L OH dzt ¥ dupinigdg ‘H st @digddrd g e @L tc OB
Hdlsj dzj &3 d fdte] H dzdBtRH jodfdIffdOBitaiOaltigiizts 2 Mte j H
f sdzded Is j dz' dzts z fif ltcQsoz QSGtiditipridd dzdgNSYS.

sdzls Odz dzOv L OH = ® iy dizt v OCdds sBtc QOB s O dzdz@
GOL G dzgj 6OIs s t6 s 3. MdMmlsj BO dzOHEZodz" » ftsHEN
)| toj L zdz s0OIsj ftsoH dzw f OMMOY d tc o Is tzf3s € bz
Misd 3" ZMjliz@Jago@Hidzs ¢ \dd3j jIs ftej ddizh jMlsets o o
dzj dzd By HE otsHdIsjL OMdlIsT H dzw L OHdz] G 5

MmOy dtesds fsHEzhCd HOMMOY O, Yysts MmMtslse j s
L t5G j dzj foct®OBERB BL OV o C (B jL s Offdesfils! fted Oo Oted:

Qs FPEI 0 Q- O FISS N

(ONONOES)

JrRurt dvuLt ¢

[I]clL OHEZo dzZOv e LOMdIsO: C0O0¢ ©OBSISOs Is {[CHdz" Kt Bdgde" 2 O
i URL: http://365cars.ru/soveti/vidypodushekbezopasnosti.htnfl H OlIs© B tOh jdedw: 23. 05. 2

[2]1 Olsjtdeldnmd 2 MC 52 ~ RI4BIPABEORALPL3 ¢) Oh dlsdetsj EMmistes2 Miseats Hc
mMdMmlsj BO dOHEZedzr » YsHEZMNjC BjLfOMdsMisd Hdzv OolstsdEtse ddz
f OmMMmMOg dtatfozs dzd S 5o Odzdetsy 10. 01. 2012 a@.

Bl {fdMOded i dL sBtej fsth gl 2 1§ 20 lanQiHn RO 127 256/11B60R21/213
) Ohdlsdesy EmMktes2Mmlseots HdzY §OMMOydtese d MdMmisj 3O dzOH k9 ¢
OoalssdzsBddzr M L Oh dlsder d3 E fiyls tafRiARIsdadsCds sH@iezdzf jO i@ »0d3te 5200 1 5

[41 Oz0BOjo [.uv., phichOy.dfj.dgfif Glsjodzlsi@yiij M B dzd € d
dL Bt fJ @BGOR21/213¢ce d MIsj O dzOHEZo dz" = ftsHEh jC BdL B OMmdatsf
OColssdi3sBddzj 2e&. tJjedfmsteOydtsdedsr 2 desdzjte 2016/ 0152. 1 sl

REFERENCES
[1] ¢Naduvnaj& zashita kak rabotajut podushkibezopasnosti kakie byvaju® [in Russian: "Inflatable"
protection: how do airbags work and what are thé®jctronic resource]i URL: http://365cars.ru/soveti/vidyi
podushekbezopasnosti.htnftate of access: 23.05.2017).
[2] ¢ Z atade iustroistvodlja passazhirov i sistema naduvnyh podushekopasnostdlja avtomobilja, ©
takzhe avtomobil gashitnym ustroistvordlja passazhirow [in Russian:Safety device for passengers and the

89



- 77 . 0 1 jpmoQRi8X7mp X The Bulletin of KazAJG3 3. p @1
— - - O v i pvikardlkkz ¢ mp x 2017, Vol 103, No 4

system of air bags for the car, as well as a car with a protective device for passengers]. Patent of the Russian
Federation No2545122 B60R21/213Publ.10.01.2012.

[3] ¢Zashitnoe ustroistvallja passazhirov i sistemaaduvnyh podushekezopasnostdlja avtomobilja, ©
takzhe avtomobil gashitnym ustroistvomlja passazhiro# [in Russian:cProtective device for passengers and the
system of air bags for the car, as well as a car with a protective device for pagjebgmiption of invention to
the patent of the Russian Federation, applicatior28b0127256/11B60R21/213Publ. 27.03.2015.

[4] BalabaeVf .u., Sarzhanoy .s ., Eleuovf .[ . ¢Sistema naduvnyh podushetzopasnostilja passazhirov
legkovyh avtomobiléi[in Russian:Airbag system for passenger capplication for the grant of a patent of the
Republic of Kazakhstan for an invention. IB60R21/213.RegistratiorNo. 2016/0152. HatedFebruaryll, 2016.

gflrtzrrevl [IR®RY 3 1 6rovl1r3m I fruvzrs 111 du1 JHUR
Sl oveorRU L) JrABIBEMIIR] B _
1 OdzOBOj o [5 k Ugdsqﬁtsslsom, dzuddzandQ ctsfmMizH Otefls o j dade

bdzdo j emdlsjls,s @L O iglsb@EDazmaibr

HOLY Odzse [ Oktcj dz sONOBURGE | 828 GUMS 2 Octtlsj fded i M
g aj2WkEdkzezdEdo $ 0is O Zzpisgadz@mail.ru

d6Bdh jo s502t0lstsdzdzO,s. A @ dadrdidtcdndEq?2 ckipde Pl 5 dzdz
dgdz. u. U f5tcl@R & dzissHEhLED » dldai@tdda@mail.ru

rrwf oduffJaRrf2rt rdJovz3J ot 319 Gt1OJId1L D¢vuwl
réevzvDzofdf rNBregw rrowfrwtu

1 OzOBOjo [ d3 vuj BEcD®Okd jBidiatg ©P Bdzn € Isj - dzd, ¢ Odzr v ¢
DOt OD O@&®L OV halsh@ezot@mail.ru

4 Otcy Odztseo [ Okztoj dz slONW.BSY.t6¢ jtatsto JJUW 2 dzdzd dz Olsr dzH OO D (
z dzd o j tg ) diisiy ldsd @O O Y, daiged @B@mail.ru

dBdh jo SO2tcOssdzdzO , EOD 6 dzezd das.o e O2 0" oS Olsr dzH O
Zdzd o j toh) @b jizis HsCAa. CYr. dkai@tdda@mail.ru

O dzH Olsf Odz RBOY OXZOHO N jVW' &z Oolssd@EsBddz' Hjte N tsdzOEh ™
Y OMIsr YhOdzOte Y Nn2iMm' dz yJls' dzn '’ tolz B ®2jtalid ) 2O oyls 'ty dirfledO tots telz

dzp Isd y j dzj o Cjdzls' tof dze j da. N fyr dgr dzr slsr c0DOdz ddzy Jj dzj to
yNtee' L kh' ODdy saz@anr vOtc O dzgH © G OL 56 j dzj tOlstste’ B Ot Ofsls
stcdzOlskzdzj dz yjIs" dzjH' . rr s5BOdZOdZDOdz Y"tc" d&zZD" DO HOL Oy MlsOdz

I mr NJ W dz OolstsdisBddzr Hjte YtdzOEZMNr dzOter dzO OtcdzOdzD O dz
Otclsr yh rid®wilsr wor SlISOHO BiIsr tDOdz ) tsdzOkh ™ Mr dz Y StcDOk
¥ODOHO2 CjL'"'dH] YOER' M LH" Cls' Otelslsr tOH T .

vl 2" deH " ffEdGIZiMg &zO0te YOERZ' ffM' LH" 6" , Ols wor Stels OH
OQolssdizsBddz: Hjte, YOE M LH'C YOmMsCyYyHhomk, yR @gdEsOd '

ulsOl! v fehmskfddzO o tjHOCYdY 01.11.17. 6CkkzOddL dtss Odz
S>S>5>532>53>35>3>5>5>52>32>3>5>5>5>52>32>22>3>3>5>5>22>22>2>2>5>5>>>2>2>>>>>>>>>>>

The Bulletin of Kazakh Academy of Transport and Communications named aft€ynyshpayev
ISSN 16091817
2017, Vol. 103, No. 4, pf0-97

COMPARATIVE ANALYSIS OF THE METHODOLOGY OF EXPERTISE OF ROAD
TRANSPORT ACCIDENTS OF MOTOR VEHICLES ABROAD AND IN THE REPUBLIC OF
KAZAKHSTAN

Baubekov Yermek Yeltaevich, Dr.Sci.(Eng), Professoazakh Academy of Transport and
Communications named after MynyshpayeyAlmaty, Kazakhstarhaubekov3@mail.ru

Toylybaev Assylbek Yermakhanovich,Can.Sci.(Eng), Associate Professkgzekh Academy
of Transport and Communications named after Thhyshpayey Almaty, Kazakhstan,
asylbek.toylybaev@mail.ru

Oralbayeva Sara Kaysarkyzy, master student,Kazakh Academy of Transport and
Communicatioms named after Ml'ynyshpayeyAlmaty, Kazakhstarsaraoralbayeva@gmail.com

90


mailto:balabaev.ot@mail.ru
mailto:dauren78@mail.ru
mailto:a.kairatolla@mail.ru
mailto:balabaev.ot@mail.ru
mailto:dauren78@mail.ru
mailto:a.kairatolla@mail.ru
mailto:baubekov3@mail.ru
mailto:asylbek.toylybaev@mail.ru
mailto:saraoralbayeva@gmail.com

- "7 7 .Y, O 1t jpmoqQhl8kmp x The Bulletin of KazAJ3 3 .
o et 0 v i pwkaldke ¢ mp x 2017, Vol 103, No. 4

Abstract. Road transport is the most accessible means of transportation in our country, and at the
same time is the most dangeroosans, as 95% of all traffic accidents fall on it. Almost 70% of accidents
entail serious consequences and are a serious social, economic angbsywhalogical problem,
respectively maximally errefree examination of accidents, as well as the impastiali decisions of
judicial autetechnical experts play an important role in the transport sector. Examination methodology,
existing in Kazakhstan now, is imperfect and somewhat incorrect in relation to modern vehicles, as it was
developed in the 1980s amttludes outdated research data on the characteristics of the braking system of
domestic vehicles. In the calculation formulas of this technique, the influence of operational factors on the
braking time of vehicles is not taken into account, thereforevéthgesof the measured quantities in
determining the vehicle speed, time and path of braking may be unreliable. It is proposed to improve the
existing method of examination, by introducing an additional correction factor Kc. This factor will help to
adjust the value of the timing parameters of the brake system.

Key words: road accidents, examination and analysis of accidents, technique of autotechnical
expertise, braking process, braking time of vehicles, uncertainty of data in calculations.
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Fig. 1- Dynamics of road accidents on the roads of the Republic of Kazakhstan
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ANALYSIS OF TRAFFIC ACCIDENTS, OCCURED IN THE TERRITORY OF THE
REPUBLIC OF KAZAKHSTAN

Zhandarbekova Asel Mergazievna Cand.Sci.(Eng,)Senior Lecturer, Kazakh Agrotechnical
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mkaken@mail.ru

Abstract. In recent years, there has been an increase in the car fleet and an increase in traffic ir
Kazakhstan. Along with this, the negative trends of motorization are also more clearly manifested, which
are accompanied by significant negative consequences. Thaigrficant of them is the increase in the
number of road traffic accidents and the severity of their consequences. Road traffic accidents cause gre
damage to the state and society in comparison with accidents on other modes of transport. The nhumber
dead and wounded in road traffic accidents outstrips other modes of transport by several orders c
magnitude. The situation with accidents in road transport is aggravated by such trends as the constant
increasing mobility of the population.

Object ofresearchStatistics of data on road traffic accidents.

Objective:The analysis of accidents on motor transport in the Republic of Kazakhstan.

Research method®lethods of statistical data analysis.

Results.The article presents the results of traffic deaits analysis that occurred in Kazakhstan
over the years and by the severity of the consequences, causes and types of accidents, as a whole in
country and in the context of regions. The theoretical foundations of the statistical analysis of accidents
and methods of their practical application are revedpadticular attention is paid to identifying the
causes of road traffic accident.

ConclusionsThe results of the analysis of accidents in motor transport indicate that the level of
road traffic injuies in Kazakhstan is still extremely high.was revealed that nezcompliance with the
speed limit, violation of the rules for the passage of intersections, departure to the oncoming traffic ares
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remain the main causes of the road traffic accidents.ndia factor in the occurrence of a road traffic
accident is the low transport discipline of the drivers. The main place of the road accident is roads with
high traffic intensity and traffic density.

It has been established that the most amount of roafit teafcidents falls on such types as
pedestrian hitting and vehicles collision. A large number of accidents is associated with the overturning of
vehicles and collisions with a road obstadesignificant number of accidents is associated with the fall
of passengers, hitting a bicyclist and collisions with a standing vehicle.

The abovementioned facts indicate an alarming situation in terms of the level of road traffic
accidents in Kazakhstan.

Keywords: motor transport, traffic accident rates, statistiaablysis, road traffic accidents,
transport process safety.
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Table 1i Distribution of traffic accidents that occurred on the territory of Kazakhstan by years,
and severity of consequences (2@015)
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Qo Otedwin [5]. ® 2015 ¢. 5 do w9HBO.,

[Mdzso dz" A3 i3 Miss iz MEDJB SHdzd Y j SIsdzd yj Msets 1 v}
W dzw 8 Isfpw Is scd dg0 IOIdisSCBYHT , COC dzOj L H
d dzls § dzffd o dztsmils* & Ho dX J (Y7 5) { ditsls dgtisfiglezC dztso j dad J Is
lstsOdzfnl]’tstslsdztsGts sf i@ Hijse (uvw) (6522). 1 5 dz!
CzOodz" dz W OCIststesdy oty ded Cdgpojpddizs PHubftetsCdH™ 9 Odzo
W dzW jlsfpw dzdL COW IstcOdztfitf s ddOGOM OeRd My daPdzd dz@ j §f W Is s ¢
otsHdI ] dz MEsSE 1S MsMisOp @O yYJd Sljtdd dzts j Is € d3eizd Qdzfgls s 1
dzj 5B~ SH J &3S Slsd3j sdls! f OHPlslae j d3f Lf OfrpfPf tetse (589 ,
ZyoOmlsdzd S s HBtotsy 2zt oy ez edu JigRE c5(Z3 96) d dzOJ
dzj L Oh dh j dedz” s W o dzvw 8 Isfgw f( j2"9jlR)SH "M .Oj L H dz0 X do tslsdg

t OMmf tej HJ dzj ded j§ [ vlndzzey ©O2tc OL tHjtalzic d J 9 qdHT i tot
CONHBsBdEZOMISd L O 2015 MashstPsY@d 2RHAIs MdigE®j o (IlsOB
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s OB YO OMRPtej H) dzj tzfd L R BN dfm &ZzO Isjwtedlststedd
(2015 @¢.)
Table 2i Distribution of traffic accidents that occurred in Kazakhstan by kinds (2015)

ldur g1 ul ydmazs H-BG@oziipctstcls dz' »
ofmj et 9 % Bl tsBh |
[ vl
ZOjLH d2O fjhjatsHO 8175 43,3
MistsdzC dztso j dzd W Iste Odzmf ts 6 522 34,5
ofmMdzj HMmMisod] tHftsCdHT o 1673 8,9
&ZzOjLH dzO ftej fwisflse dJ 916 4,8
ofmdzj HMMlsadj §OHjddWw 589 3,1
ZOjLH dz2O0 o jdztsydty j Hd M 396 2,1
ZOjLH &0 Mswhdj ISt 291 1,5
ZOjLH d2O0 Y dotslsdz n 104 0,6
Htezedj odHr ftetsdmh j M 224 1,2
I mMict 18 890 100,0
dlsOIdmMisdSC O IsOS Y jylsipusiS O I( s jdis 3) . v-00,
dzj MtsB dz¥ H j dzd | ¢ tste ts Mdgjddtpte Bsdzt H i flzg f B3O, MC StcsMis o
dzOtclzh j dzd J ftcOo ddz ¢ totstfjte tmiddL tsth jdrdsj C6td j3fBls Y eots, d iy h J
9" JLH dz0 f( tsdzshikz o Mis tdjtousde HO  Hifo jdhyjj ~dsHidz1685, ff j t
fdtejntsH N JjnantHOBd Pty @Ee)YTG s tcp ydise s
dzj ZMis Odats o dzj dzdzts d3s iy ls @iy gtV 1 , fjtoj -~ BBH ftotsjyLYJ
sfdzse dz' d3d ftodud dzOd3d Iz s ©watizeg ozl dgd W4 Mls §

v OB dzdiyi@OfiBf toj Hj dzj dzedj vl , HtesdLtsh juHhdn dO Isj
otsLdzd S dztso jdzdwvw (2015 @G.)

Table 3i Distribution of trafficaccidents that occurred in the territory of Kazakhstan for reasons
of occurrence (2015)

Lho e “tohh oe’'mecoo h t e . o cho i *mI"Ou
N %
c h . e m ohomt 6 138 32,5
ch ¢ ho B PR go;e-oc h 90 1685 8,9
: ® e:‘ cm;’“o°r;1x B et hy -eo ] ) < 1211 6,4
c h 07 ©_  go0°-a oho 773 41
SRR 9083 48,1
¢m 18 890 100,0

{Mdese dzs2 fteduyddes? ud fgdzsdy o s gl d= o vl

dzj MtsB dzs H j dad | o sH Jd lsigadhyidge] dzd v U © 2015 G .
Efmils Odzats o dzj dzdzts @ ts Me stoigigldBa dzts teljdy J@ziOdz. dz0 1
Hodyjdal®15 I¢. ft ¢ OLuQzpdatk? Isf totfig idzl d Is* | yls ts

LOtej cdMmistedtetseo Odes 3 2, 3s% O difintyf tsdefish, | fifls®dCH 2 s yd Md

¢ dzO dzd L shdso dz' =  &f sGPig@s j 2P dzj dzr = dzO dzj
Oo Oted?2 detsilsd dzO Oalsisd3ﬂsajtjdzudﬂ@(gdsjsts@dzlﬁjfljBlmts@dzfr]lj’t
ModHjlsjdz MlsoalzjlIs ts Istsd3, ] " oytlsHs ). toliste g & jj dizdz" 2 C
Htctsp O dz Yy Stols dzts G ts stho dH jIsj dz Misekzels & Istcj 9
s OL Or MiIs Odzj ofmd Jhj kZtetseo dzs Qo Oted 2 dztsfls d )
o' MsCdd3, tluspdy gEmMy tOMMdBEOIstcde O d3" ¥ o dzjj dety,5 H
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STUDY OF THE DYNAMICS OF THE EXECUTIVE MECHANISM OF THE EXCOSELET
WITH THE REACTIONS OF THE REFERENCE SURFACE
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Abstract. One of the main stages of creating robotic systems is to conduct mathematical
modeling of their dynamics. To date, many methods for solving this problem have been proposed.
Methods of mathematical description of kinematics and dynamics of actuator robatsvated to the
publication. According to the results of the review, it follows that in the Russian Federation there is a
significant lag in this area of research.

Developments in robotic systems include a large number ofaslils from various fieldsfo
science and technology. The robot can be on a wheeled platform, caterpillar, walking or flying. It can
have various manipulators for interaction with the outside world and a lot of sensors, the data from whick
it is necessary to receive and process. Withthe knowledge of kinematics, dynamics, electronics,
machine vision, navigation and other highly specialized disciplines, it is impossible to create a robotic
system that meets modern requirements. The optimal approach to constructing a mathemagicai mod
the dynamics of the IM exoskeleton is the use of the modified coordinate system of Delaatgteberg
and the D'Alembert principle, which allows one to determine its motion taking into account the external
forces and moments applied to it, as wsltlze forces and moments from the superimposed on it external
kinematic connections and calculate the forces and moments of reactions of these bonds these link
Equations of dynamics are obtained using the D'Alember principle. The results of the stindy of
dynamics of the executive mechanism of the exoskeleton are presented. A 3D model of the executiv
mechanism of the exoskeleton is developed in the SolidWorks software package. In the MATLAB
software complex, the dependencies of the moments and powvikesjoints on time are constructed.

Keywords: exoskeleton, synthesis of the kinematic structure, equation of the dynamics of the
exoskeleton, mathematical modeling
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swirs Jrovw wrgegLuosAaAsrtr 830 FHs([ [ vuw
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s'to' Mpslsislsjnded C OdBNYBRSE Y tzR | dels dzOteH Odz Cjidzjils' dz
Y"'"tekHT W dzj G' LG CJL jrvomBjtelH OB sozb flzy ®BSWEI Wk Y Oy j s
HddzOBd € OMr d&z0 dOIsj B3O Is e § @y ¢ A H jidezjHS vzt ts dzd € O, d
NNt ' Lk Btsdz §f IsOB"™ dzOK'E.tlclzl, Il Gdz@mEd ¢ BWPP'H O B tizgz B OMY
dzp M j dzj dz hihEydy bp6@EHPHKEPEH OdzH '™ o7 dzD O dz f DdgH j toH '

"M odr oOdz [ 1] . 0 L OO0t KO w0 Is Ols'o @ o2
¢ qddaj BOIsdEC OMmr Bj dz o wifEEOEsCHod] WO A Y oy 12§ dz Y

@Ol § B3OS Odz" Y Mgy ObBEPlH. opH 1kl judfs jdzjls’ d' v H
N OtdW dzOBp Odzz sdzz v " W dzm3©Odsy) dyR@jstd 'Cdjzr ¥ BtsH jdz' dz Y " el

mMp2¢Cim [ 4], t dMmi 2 Alg ifg ‘tedy d Wil '] disO@ @ sl dzB j G Is ' W
MOZzOHOD" L jtlslsj zdzj t6 sisH'JddQ OQA |y Q2©dZ0 OO 26 StstcH d daC
Otclsls © Y Odzlz * BORY OdzQHy dzjp dzOd3B | t6 ftod dydt
t tsB tslaiEl€ jORdzr Y N2 @ eOddO W' dzzr, tsdz Myr wlsyr ¢

L jtolslsj d3j dzj to° O dz' f YoEgHOD dz' I CRisdzddg Qigtis gl dzls Is § toH
pclsil bz MO&ZOEO" dzH OD s dz’Sw Iy jsa jod? dzy f5f) Bedzy Oz’ Y s Ok D G

5O f" tdBO&OLH ' YO®RId®Btj i 5]-0YsEB®O®S vy 52 &ZoOdz ¢
HEWG jdzj Cls’ f ZOIs ¥ tstc ) HifD , Bts B dzlstdsy J teH ' f)r sy €
s OB OdzH T , OH' &BH Okh T ydsfisjdi jfls Ot Ols dsgedz  Isk' dgn 02 Is
Bsdzkr I BC ' dz. [z M tedsq? dzCoder ks 20 € Y @0t dzF W C

Dted CJIslsjmkz 1" { Hadzw listists ddiERED @B ted to* dz j M fIsd 21" .
3 D dzj CeEflsjeidz MmJ deMstedzOLD O ddJ Btsdzlz T
1.1 jdz200dk,j dzB j 6 § OO Istedzj to°

CCLBMCjdzjlsls' W ypdzj tSdz W 3D BSHJd dg' W §ddzj
2 MktjkljteHj Id' M dhj SEthmjlk' & d

l-mMztc§ BL s5ME j dzj Isls' ) 2-Mztcp B 1 CLsME j dzj Is
Bd mOdzd L 3" dz2' w € ddzj ¢ CeEte" dzg " dz' w 3D

Fig. 17 The kinematic scheme of the Fig. 27 3D modelof thegeneraliew of
executive mechanism of the exoskeletc the actuatorexoskeleton
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dMiflikz nh' d BEMSOYY s ORJMOHS dniste w  BB3OMMOdzr v 1
T d [ &l,[dA, [cOH] StststeH  &zOs O’ ;
LCLBMCjdzjlbls' W dzj @' L e D dzfiyr ®IS|Odzy T 1 hslsj oH
[J ZOm@tslsj dzB j 66 § Otc O BdsiItEdejjterj,tc' s dH Ak steH  dzOs |
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Blz' dz dde 3B bo" dz" dz' W D G J fiyizn ColisDjdddj tot Ssdb' i) C tststoH o dzOIs |

2. 1 jdmjdH' 1CLBMSjdjlkls' w ¢f ODOM Ispts

I L Yy Odzfr ZOdzDOdz S tststoH §f Az @t jSde s5MC j dzj |
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L

IMz € L sME jdziIsls" w L j gl
Fig. 31 The subject position of the exoskeleton

UE d&3j GAATLAB f oG teOBBBOM" dzgOdz " MSCJ ysmikz WO2d dOod
Hh' dz CSHIsOt Bjte' dzG j dz

s.9(9)= -(pi/4)*sin((pi/2)*time);
s.dq(9)=-(pi/2)*(pi/4)*cos((pi/2)*time);
s.ddq(9)= (pi/2)*(pi/2)*(pi/4)*sin((pi/2)*time);
s.q(10)= (pi/4)*sin((pi/2)*time);

s.dq(10)= (pi/2)*(pi/4)*cos((pi/2)*time);
s.ddq(10)=(pi/2)*(pi/2)*(pi/4)*sin((pi/2)*time).

3. uvjcadvdslyj zdjcH' W dolsdyjdjt

MATLAB B ODHOtdO B0 d s tlsjsOjeds OdzH § )7 dz &zo Odz D H '
' o] C ©j OCyqw &zOE’ dz 1 §NE&HBj dzj B! ©r HgdzlsjL ik b
YEOlIsT W EOY' YO Isplkp ettt ¢' HOMR & ke Pz f' dgn j A
snlsT d &ZO' dz YOkl OLdRusdz SdO 0Dy dziff O Odsj Is to dzj to
5B OdZOEN T dzOte  CHhls' C dBIydsSdzHdzHEd o8 dzOsjte j Mzt j |s s F d3j dz

pL " tedzj ¢, Dtc Isttildclsly Fegfji NSl fzapisls® w j L jtelslsj dz'
NybDdzj { dgj tcedWw dz sd ' d3H Y 51B O@)Ofg1zdz0 D fipis QiEHM) dtals QldzH Y
kOBEDO " dBlr &ZOHT [9,Cik0F. jSjdkllgeeon@llsj CEtmj
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Fig. 41 The maximum power to thet joint
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DEVELOPMENT OF METHODS AND SOFTWARE FOR PLANNING OF PRODUCTION
PROGRAM ON MAINTENANCE AND REPAIR OF SHUBARKOL KOMIR JSC OPEN -PIT
DUMP TRUCKS

Kabikenov Sapar Zhomartovich, CandSci.(Eng.) Associate professor, Karaganda State
Technical University, Karaganda, Kazakhstamargk@mail.ru

Zharkenov Nursultan Balgaevich Master of Engineering Karaganda State Technical
University, Karaganda, &akhstanzhar_nursultan@mail.ru

Oshakbaev Daniyar Zeynollaevich master student, Karaganda State Technical University,
Karaganda, Kazakhstagpec kz@mail.ru

Abstract. Investigation of the reliability of opepit dump trucks' units in operation has shown
that engines, hydrmechanical gearboxes, undercarriage, transmissions failure takes place the most
frequently. Therefore, the article examines the development of dwethod software for planning
production program on dump trucks maintenance, which is ultimately the organization of summary tables
for each car group. Endurance sample, codes of failures will also be automated in the PivotTable. Thi
production program fomaintenance and repair of transport equipment includes the calculation of the
number of impacts that the vehicle is subjected to during operation to maintain a given level of reliability
and durability. Objective calculation of labor costs for maintenanderepair allows you to calculate the
number of workers, calculate the number of posts in the maintenance and repair area, and also provic
calendar planning and actual account of preventive actions. The calculation is conducted on the basis
regulatorydocuments, which determine the types of impact, standards, corrective factors that take into
account the real factors of the existing auto enterpriSaubarkol Komir JSC. The methodology for
calculating the annual and daily number of impacts is bas#aeorycle run. The cycle takes an adjusted
mileage before major repairs. The number of technical impacts per vehicle in one cycle is determined b
the cyclic operating timéo-the impact timeatio. Work of such database can be continued after testing in
practical terms and received recommendations from users. The article also provides illustrations
demonstrating the capabilities of the production program made in Microsoft Office Excel.

Keywords: repair, dump truck, transport, exposure, running, failure.

bfs 629.353.05.02.00

4. r. sOBdCy.dase rOtS.jikzsofh OCBO] 9
'S OOGEOdH d&zMS 2 cthkHOtfise j dadzr 2 Ijadedyuj MSd2 ¢

11 61 frwu iR R 1Tt l1toffvd4d [rr+

Vo vrt L1 9 tdrRY 1L 01[1115 Yedfitoeffz ¥
$¢t?tt13N\ ¢JUlH¢IiHJ¢IlJ 6L czuviodtsd]?

O dzdzsEOY MIsOls! j t©OMMBOlsicdo Of sMw § stOd G dsdsts

Bimtijujddy § zOddtetses Odzdw ftesdL otsHmise j dadzts? 4
Is ts f) O d3 - frisodE) drgefids E3ctETts 56 & &2V Jslsdgizd L Gnpds'H ds' GB a4 3

109


mailto:sapargk@mail.ru
mailto:zhar_nursultan@mail.ru
mailto:spec_kz@mail.ru

. 7t 0 1 j pmto@hl817mp X The Bulletinof KazAJC3 3. p @1
om0 x0T | wikazdlkkz ¢ 1t p X 2017, Vol. 103, No. 4
COYHB2 Cctokff,j OoktsdsBddij?2. JrBsLSO 5 fEBBjCO
BlzH j Is sO¢ Y j Qo lstsBBOIsdL Jtetso OdzO. ltetsdL otsHMiIse j dadz
stcOdmy stlsdas?2 jodedSd oCdzs yOjls tocOmiuts ko jSiasc@fjys fipls
stcOdhy stelsdetsj MiejHmlsats o fGsyjmhni +Shfkkzoksoydd
dzZOHY ) desflsd d HBdZctse j ydesfmisd. Bl jS¢Isdade 2 tOMmyy
fsLotsdzw jIs or fsdzdzdls! tOMmMuUyls ydmdzO toOeBtsydr Jdhi tsd
d vt , O kOCY] ®BjMfjyudls: COdzj dgv Otedats § dzOdzed
oW dd&zOSsdyujMSdr oBLHj2Misad2.

sdzs yjor j cdssaB:;, Oo ls s O dostine Hjd2 i fded®Ezig s isls § OL

s MMoEd?2:

dz;aOW CdzOoadh © a3 h d

siWWduydd dzls sjrdzdud MEts?2 clstse desMmisd

dfetsdL oHMIse j dzdzOVY f tesetcORBO v [ d tj BBsdzlsso
Eh d2 toj d3tsdzls

Ofmdz" § yYoOmisd

Jfwd3j y zlssydesy v |

AdittejHikzftej HdIlsj dz dg" 2 6 dssdzls 1, 2

gy dzts?2 MsMmisOe OoltslstcOdhf stcls O

HOB 8O HOdzdzr » Mr BHSH

Hflse j dzdzOV tatfts 6 te@ BB tefj st df fle j H d-k § dz' dz" |
stc Odzitf stels dats -2 Is j AldgdiCtfH doSCQizé @iy Yy s O
dzd yd Mise © o shisitgddmse d ¥ foj & fiplsGempridgly’ 5 1
fsHO jtg fyw Is tc O dzfn f St tdds@ifftslz . fftejj It Hsp SO ot OMyy Is O

ftesyj Mgy Cif dz2 Ols Oy ( ff iz Isisaydztsts tsH H | © 35 Gedzofly Mise © )
L OH Odzdzts G 15 Ztctso dgw iz dzts § Aez@QIls dzO TYd & dzso sd3 ff totsB
Hsdzé ts9 J Yydetsfls ( . [Bl jftsdedizaz@j sy OMMg¢ stctej Clsdtctso O
stclH R L OlstcOls dz0 v [ dHtc | 36 RY dic®udr Hake jsis tcj d3ts dals C
o' f sdzdzd Is tcOMmyy Is g Bdid yj iPOBBS YD L HJ2MIse d2

dmf sdzdzd s j dzj 2, w©WOMmyyY Is Oy fadg®e if tkfmistsa O Lyx(Rjdz s t
s/ d uvt, O IOCyJ] tsB jtddyddd | 3¢ O dzd &aBte dz j dzOtc OB
f zOdzd tctso Odzd § d ¥ O Cde@tayQ B 1{RQ § sy B Odzdzse s o dHC
ftosWddzOSIsdyj MSdn 9 5 LUHQIS2 MIs@ Y 2 y d € zBfy Y Is1 zREO&sIs C
9 JHY Ismw dzO0 thdztse Odzd dtc QdypydQjdy) dzliedPiaddtoP B tkig ¢ J

cé—“ﬁm‘

Hn

J

A
&o
_J:Il.\_l D, 10

B Ho

g
Om® "™
g N

lﬁ

U

s_-c—l-n—a-o—l_JC:-p—“-U)‘ﬁ,A_

=

m

1 to

qd tj Bt
tcOMmyYy Is

s

©

d

~

HEC 2 d3j dzlsts o, Cslsster d3d OB BB B dfzttzr H&J H'{ Is ts uqfnc
otsLHj2Mlsadw, dzste BOIsd W s s Bt dr? Isd ®z s yddjdz B EZHJ IS
Cs1 WWdydg dalsr Zudlilsr olQstddfgH d tgz®ftds dzr jo ' f tsdzdzj dzd W
WOCItster Mmkh jMmlsoke h jciss Qe w Pdff&Bdw gy ) i ted dav Is
o czbkBOtl tsdz s sdzdfiptej H dzg) Mkt ydfsdzz ftesB jcelz [ 1
Ctotej SIsdtetso Odzd § destc B3OIsff Oy Yy Is v § sdzdf yj Mlso © o tsSL H,
6§ d3sdzls O Isj ndatsdztse d yd GNE G (N I @ ()0 d
Bisdz! has@lzL s SHI ¥ d3dets ls (N, Js N dz®o Gdd MNyddo, -23(Nyw) L O

H Odzdz" n 1 sdztsy j dzd W syYyd o dz@ shdd Oolstsdise ddzr ¢
OolstsmMOBsMe Odzts o 1 jJ 2% stoedB3z zAdsIststcrCdslstster | 99 JH
ftcj HEMd@sIstc ] dats i tctso J Hnitsdadsje J IdifipigjontAzshhddjn wyd2¢d 1
9dHBe oBLHJ2MMlso-&:-33 OB &y :

110



C -S.',_“' T O 1 i} pnoqﬁlgﬁnpx The Bulletin of KazAJC3 3 .
o X o 0t pvikaedlkhkz ¢ tp x 2017, Vol. 103, No. 4

6 — O.- ()
6 —— 0 O.- (3)
6 — 0 0 0 - (4)
0 - - — 6 0 0 O.- (5)
o — (6)
tOfmyy Is Utstsq’Lststnlsac;@ 13 B )
f totsc tc O3 HisfMils Ols ts y dzts d313§ 1Btc d

or f sdzdzj dzgdd telzydzr d3 Mt tsd3 4)Js W

Hazw kB fMists] dad W trteisw I% %0 % A
5OCH§ Hdv sfldddL Oy @ér shq: ¢
HOdzdzr = BT dZO tOL tGOBtSILﬁ@ oHO @;V&Uljr
ftots e tcOQBRBO, s h @wis L dzlsr t]'tsde 99
OolstsdBOIdL qtetso Ols HOdZ%s%SB ERT"

[ dzw cOfmyy sO i tots
BGtGOd3d3r i u{ d ted j%%% JQULtGSdECE% rlsj?] Cts

CIs tc 5 dzdzO WEXCELO 8 dzdWyd?2 -
JoOtemmm_L.XAG SIstES ©® 100 dzd ud mlso & Oolssdise d dzj

& dmfsd LEjlshy €O

b 5%,
LOf M O ¢
J ép@@$$¢

dzj

d dd3j dztso Ols ( &zOf tod
1 _

]

d
AL ¢ s
6 OE1MAP52015. ¢ B dzw
H ) N dzd
q ZOls' zOH s tGOBtSlsOIEOB bgﬁg %U,Zgjz dztfmg
s4 d 11wl d 1éggkEk & f
BOIsd o dzr j d dfmrtH rigﬁ Qéfﬂadzrdﬁ‘;dz Htsaﬁlzctiizéj
dzd y Iz 1 o o 5k i 5z e ) cbff]g, dz
(msosqmbunmcig 5O s PREE i c o
dz(ifnlsqiss Lom ()DWW SHPE dso
o 2std vt , v ‘Slstg Is A
LO @etH BYdHO gédzﬁfd 9“13@3 uf%@@iézlia
Ut d otej v d  Hafdad Y Is fr
co UtGJHUtGdW‘gfivfs)s Izﬁﬂjsﬁjjzdzéﬂ“gzﬁ% |
o Cd ]l Uatsdz’%t@é":‘@gﬁ?ﬂng; H Odzdz" J . 1

d

s

94 ls. tc © ' 8 O lsfmw 1G4 Is
1s_tehtsi> lsodeq’uJHgﬁﬂaf?ﬁ%{qp%BE% fEV\{Sa)]J lijr]tQ,J
o j dzdz" 2 ) ﬁé WM d & Gels %ISFJ C stz
tso Oded v  blH )Y BS %Zggdygccldﬁ s8¢ ts,
Bshisd sl ¢o 5L 6O CBIS HSeH Hels Jdols g

Q.
[}

o 11

“~FIETETETNSTFOF.0 OO0
o033

S0 F-FOE @ w20
oz # ”

= 0= xmAqmqqugﬂﬂr
G0 © o

ORI
AT -0 Q{I+ @
N-shtl—g_m’ '*g_(,TQ—- =S o

g o

Q-
AT gL 80

5§+

111



. 7t 0 1 j pmto@hl817mp X The Bulletinof KazAJC3 3. p @1
om0 x0T | wikazdlkkz ¢ 1t p X 2017, Vol. 103, No. 4

] L OC d&zOH ¢ § CCtsH Istshy Ay 3¢ smsf B de9d L Jtetseo Ols?
IsOB dzd Yy J 1 Qo lssBOIsd Y& @ dzAfotaixfdoLCoj txipf dofls ifMe d Is j tod W 3.
Cotete] S Isdtotso Odzd ] dested3iOlsd 9 ©a OB FEEDSKEABE SO v [ ¢
ssdz! ¢ts o990 jMmisd destedZ3OBdio dpujl . H Qdialyr s isi@pCdey dzd v
Il sdzsy jdzdw 5 v d tej dRs[dzsls Oerisks'd3s-H @ &xfizd Kisk dzd dz
l sOBdzdyj 2 HtosdLobHHEBKGOD IstsdAIsid yjmMEdey j Isw L G
cOmMyy Is stczHtse T A L Ol B@ydzjon Zwyfj g2 yB@B slslr . [ Odadz’ 2
IsOB dzd y Iz 3 o’ desfmdlsmMwdz] sBR s GRS S ij jodggd d3j detso Ols
fesWddzOSIsdud MEdrn ttOB BB dz® kO D fif &) y ¢f |§ "xEeO & &g WHY Clzdzts d3
wo tsydzts g d hlsOlsdzetsy WO fdakzts H otg O BLEAKJROH € ( : 1T A

dmy sdzdzd Is j dzj 2 . COtlssYyYys © Oo lgjtdits B d Gzts O yfdiEs dzlz
J L OC d&zOH € § ctcOmMy tepelzj tizp dzd 4 5 6ut  d ydeze € Otels 51

fsdzlzyj dzdzr 2 tBJ ¥ 3 tcOBdgjissBtE &RftdkisH | @7 s Hstse Ols fn

fts MO d LkyPtls® @dXds@z’ EBC Yo IssditsB ddzj 2 o tcOMm:

OB BIs. ¢ tots 03 e [Hiw C tsiBd e Qdedizd WL OC &ZOH C d

sMmdzts o dzts G ts ftesdL o sH Mtk® Odagvdz@s EB@®HQsBts 1 s [ 4] .

f zOdzd tctso Ols CosHisats?2 AO2dasBa Vv d3dzj 5B R tSH d dBis f 1

oM sksc Ols j dz dzr 7 OB s sd §6&ds f)O wdifus lsdakF | &gt § t
OBl 55 MOBssEMbZEPdEedgEs Jdjwl. dquvoStdd ©BKO
sBh jftesdLotHmse j dzdgr j O adOmdstiss  dzq [ O de@m iy Is dz' 7 ¢ toh

tcOB BIsT sOC Y J sftcj HJ g €20y jodz' 1 Ists?2 NdddzHdeo dH ZOd
s OB dzd Yy 4 . fisOlsdmisd ud MEdd Eyy stsd. r

]l LAEEOcftosW dzOC s LO@ Isc SEHidsHAR] L 50 Ols! Mo sH dzlz
sBl VY ftesWddzOS bkdujdmEeatse ™ diidOB tsis O dzdz" d3d )

tcOMmy tcj HJj dzyv dz fts 9 dH @B Is sdBZO Isedrytfj thdkdf] do 52 HIzIs dzj 5B
Elssydzw s h d2 tOMmyy Is W o @dp@zkd tsBddfohjlsi@ls dzts ¢ s
ydmmdz® twOesydes o Mtstslse j s PlemapPyd M oz A GBS C Ol
tcOB 5ls. dimf sdz’ L zj Isfmw d H dzw mMtsMmils O
l LOCd&ZOHC ] c¢cteOMmyy stcQY HhzO® tOB,syYdh e lsOC 3 i H dzw
ofd HOddz §j §ts5 Ctdduj ifOdls dqQ S dn HMOdpdzjHzr fmd3j dade
o Jdbsts®addykz. 1 jto] dzsQORPUddasd dMtei~H dzj Mizlssydztsa 5,
Mz ks tctso Odzd | f ol cdtky dtemM® oL Hj2Mised?2. ]
Qo lstsBBOIsdyj MS d. Ut ftesdL otsHdIsmw Qo IstsBOIs d
] LOC dzOH C § ct OMmyy 6" Bysfdn dz@ a A dJts Bs & dzv wo dzw s h
stedzd tctso Odz i ¢l$ @eEndrd UsO tfyts dnaldzts 2 M sH O f dzd dzd d
fMstse L tsdz v [iec tdOmyd efdzdng@ z2 Isfpw  H Odzdz" j fts Cko
MdzO ftsMmisse L sdz vifdctsB J ¢y dab ' j o tdf jtggwded 53 dHC
sSHWIsmw Histf sSozdzed Isj dB 'dAf g dzdz] A eftsH dz" 9§ sSL HJ 2 Mlsad?2.
dgdzr d o j ! e OMmuY i dzOfdieltiodsLe gOtslad ' Is iy W ftosy ddzOS |
Oolss®ROIsdyj MS d . [ o ts BOdEs jH j 2 fiplOedu? Is dzizj 5B 1 5 H d dBts
Csdzd yuj Msoats fYsMmMisse ¢ Gize g lsdERGdESHafibdgsd@d &Lz, M ¢
udmdzO o wlsHj d das? Cte@Wsjd[i3F . dzOyd dzOls: mw Is j A dzts
J LOS &ZOHC j2¢e¢f OE@OsYyj M. vlfw ©OLBdeaCO (&
M Qo s ydzOW IsOB YO doj HskigY j df v sy ssdid S tcOls dzsfr

] Bt dzls j Oolssdstse d dzj 2Mtcj v qeith ks syfias sz § ese j ek d
Cttej Clsdoky h dds C tu9 B ceflzupidiclj ocElsdRuy. . RMASH Az j

lJosHd & | dstezOlsdo di jlsieOogdzdzl od dvjjétds dzj 2 yOMmisd s
TOEBOCIjte fshstwddr & o j\dfuddiaBi tHiekz G d e d s

d A SHd j H Odzdz" | 3 tsLeArtlsdzO dalf jledd® 1O W, dzg Otc W L dzO0 Yy«
I Ote! dqiekw  jtoj dsj dedz’ j © I Ay sy defy)s O s @ BIgY .Is '9) & Y @€ L
wyj2€j CdzdCdzkls! [ s HoO tof

112



c.s’ 7t 0, 0 1t j pmoQRi18K7mp X The Bulletin of KazAJC3 3 .
o et 0 v i pwkaldke ¢ mp x 2017, Vol 103, No. 4

tsls 1 Ists2 stsy<d BlzH Ezls o fipdedd o ezfr@@®O€ M) dzd o t
f zOdetso r j o 18 LfHtg t=df Isyolzdlsvtd usdsticjj B dzts i ls ! ) ]
v, ‘o, {-2,f -3 [dO o j M s jfSQecsWfazO&LtsH].yj S dn d dzd
]l Codz@deOg 3 jHdz] o des o odastwmy BMis o f D0 dzdzdn® Plsidn #zO € Iz

fklsjorn ddmlste fMdj deder Bz fcpd €z od ekl § tcdzdg™ j |
¢ s dzts g€ [ fesej ¢ [ sfis 1ipdpdiBdRY 6 ds Hd
OolssBOIduUd M¢d MeBBdtelfsEMY 2 dls of dsidziz(uedj fifs. w1 ) .
fesBje¢ LO MkkSd [5] .

3 Microsoft Excel - nniat_rpacmk T0.xis i ]
o] daitn [paska Bun Beraska ®opmar Cepsuc Jammse Oxio Cnpaska i p v.8 X
DEHRIGRAVR $R-F -0z N B -0f
ann4ow 4% .
TmesNewRoman v 12 v | XK & Y E@Eﬁ S o 000 %o 3% EEE T 1'/";\.'5

C30 v

#*

A |[Blc¢|p|E|F|Ge|H|I]J|K|] L | M | N 0 P [Q[R[S|T| U | 3
19 |smpaps | 11 0 sospeiicrani it 0
20 smaps | 12 0  Fipom. 70 0 4
21 |sHBaph 13 [HP 0 . KIIM Tonosxa6mora | 126550 0
22 |smBapp | 14 0 T0-1 0
23 |smpaps | 15 0 C70-2 0
24 smpaps | 16 0 7103 0
25 |sHBApH 17 0 ©ne-1 0
26 |smBapp | 18 0 0
5 € npP-2 »
27 |9HBaph 19 TP | 0 Py macoc (126550 1 |4 | 1|6
28 |9HBaph 20 [ TP (] s LR papocicrena PY m 126550 5(1(6
29 |auBaph 21 0 p Wl 0
30 |smBaps | 22 0 0
31 |smBapy | 23 0 0
32 |gmBaps | 24 0 0
33 |amsapy | 25 0 0
34 smeaps | 26 0 102 0
35 |smBapp | 27 0 0
36 suBapp | 28 0 0 ol
W« » ]\ BA cxonos 1456 / |4 |
Torogo NUM
M @ | ] Microsoft Excel -.. @® W A L 00_paoue daiine | (W] Oncate nporpa... | RRIAESORDEAETHE )P d 95 &

tdmil fIH { CtcOdzO0 f sMdzy HotAdzsets CdzdSC O [ s
Fig. 11 Screen layout after double click LMB oretiell C30

v 0CdyJ otLHj2Mlseadw o 'CHOEtc @ tistinds., vd dzd 99 BH(
s 1, 2, -3, B, -2t {shegjCmstsolze MtesCk M M
f sHIse jtoy HjdedW Chdesf& sR Molstittsdg. 11 MatSHEBS
¢l BHIse jtoH  Is! or Bistce f t5( LIgtdy dizr A sLgaydly o3, tsls te
Cdesf €d) LOfdMmMr 9 O Ismw Me: sHOGIE a jldnldaslz ¢ I Wats l
wWyd 26k (9 HOdzdzsdyz Mdzz yoO©4 w30) .

lted orBtte Iy, Htse@w j
W tstc 30O, GHJ fs LOftesmMOd3 o ts¢ dzO R d d&zd

113



S ... O 1} pnoqﬁlgﬁnpx The Bulletin of KazAJC3 3. p @1
o x - Ot ) pwkapdlkkz ¢ Tp X 2017, Vol. 103, No. 4

tdmil 2H + CtcOdZO ftod dOY Olsdd S desf $d ¢l tsHIse j teH
Fig.2iScreen | ayout after clicking the button

l " Bfste sfizh j Miseo dzvw if s o j tetfy lrlg vdalz fr]LsOlsc[fr]lsq’u e d
SHdsCtcOls dsc ts Cazdc O §fflej yfias ds delf pdes B d3s v o dzw j Isfmyw
MtesC ] BCdZO. 1td | Istsfg oH djizy |l ddiys e Oy HES
s5Cad do O Is My dazdlQy dgdety Is . Qo IstsdEtse d dzj 2 . JthstQQO s ft

IToBH[fIlsdBOdz dzr i3 WleWOLjtsdnw © Mo tsH dzs?2 OB dzd Yy J
stecGOdzed L Oydw SHdses @ OR&BOIsdzO d teee O dEr | dthkde)mOdy

Qo lssdiitsB d dzj 2 ts fdedj H p Bhrrgzdiits Qffice  excel By 4 Is
CGtolzL sf sHI v d3dzts s d . (M@ s (t Yok so Ols: mw
OolstsdisBddz¢ BLRHjIs ftocOBilsticBWzNttstkd Bdzts,f tcjJ HY tod v
Is ts H Odzdz" J H dzw i s ) dzjteqj e jhdgdevs O dz@dzd 1) a3 i dzO dzd
BzHlEzls Bl jCIsdody d HhogozfiststhH fiplg d jjdiatgjr SH ctsS6 tcOd3d3
Stec Odzd L Oy d 5 dzdaizts dzts coff y JtdgiSdgis-dzls [z .

dL d3j dzj ded v n BEHEIS sB sMdzts o Odz d

JrRurt GuvULL ¢

[l]skzBOtejo ¢. R. , 1 jJdzCddzg .R. [sdzd 2rdzjdsydih . dulz 1] stesdetse 1 . 1.
1 OH J ) detsfls! 9 Isj nded € J . [ dtsHT sSftey HJ dzj ded W sflsd 30dz' dets 2
seMmdzzy do Odedw d § dzOdetseor 7 toj Bsdzlstse L Hjdz87 . / A gglsbézyj ME
1 BMMisOdzH Ofls.O A& .M.
lrdzlsr Cts9 v.dw. sOBdGCjdzseo w.r.. RMftd LsoOddy CI1f HAv
dzOH j Y deslsd ©Oolstsdiss d dzj 2 9 1 Cif z2OlsOydd. l tetsB dzj o' 5B
O olstslsteOdeMt sStels© o Efdzse dwr ddalsj defydoidi€ O Wft§ gisiphh Iz lssodz@iidak.c 5
Ctsdzt-2 6 2 B ten tdOABLY]. ;1 & 1 988.2 .

[Bls ©Bd¢C j dets o 8. r ., RdzlsT Ctso U. 4., sTL™T &z 0Oj 90O C.r.,
RMtsdz! L so Odzd j ftosctcOdBBdesets B j M j yj ded W H dzw ted h j ded v Is te
sBMdgrPdedw . [/ wtsotej d3j dedz’ |  teis20M2jidy’ 6ddBIz Gigp://wauw.dsiBnzeOL 59 Odzd v .
education.ru/10§760

[4s OB ¢ j dzts o . d H . fdlssHdSO wsfbddkdL Oydd tc OB 51
sBMdzzy o Odzd™w O lstsdyssquJ 2. I i H 2WidDders @ digf &zis Odz taldzChdz  diffridiridE j deGHec
20147 - 8 ( y©dn.ls20. 7URL: http://www.rae.ru/upfs

[B]s ©Bd ¢ j dzts o 4.1 ., Rdzls™ C 59 v.od., sdtedjomsd? ..

L CMf z2 OB OyYydd IteOdhf stelsdzs? Isjmded € . ouBd@i@tﬁ@(ﬁﬂ)dﬁ-fnGSIZHszlstse
i261 fMm.

ot

114



