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Abstract 

In article problems of creation and development the Commonwealth of Independent States 

(CIS) are analyzed. It is highlighted that it is a form of integration of the new independent states. 

His main funtion – coordination of the activity directed to preservation and development of 

mutual economic, legal, cultural and other ties, rendering to participants of the Commonwealth 

of the help in all fields of their relationship on the basis of mutual consent. Each state 

independently, proceeding from priorities of vnutrenny development and the international 

obligations defines a form and scales of participation to the Commonwealth, in work of his 

bodies with that, as much as possible to use him for strengthening of the geopolitical and 

economic relations. 

Keywords: integration, policy, commonwealth, coordination, nezavismy, priorities, 

reciprocity. 
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Abstract 

In the article examined to the feature of indignation of rolling stock from the state of way. 

The causative agents of vibrations of rolling stock is geometrical burries of way and wheels, 

uprugodissipave description of railway track. 

Key words: rolling stock, indignation, track, frequency, impulse, unevenness, spectrum. 
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Abstract 

In the article considered questions about formation of hub ports, their features and 

technology. The characteristic of hub ports and terminals. 
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DESIGN OF AERODYNAMIC BRAKING AND ENERGY RECUPERATION  

SYSTEM APPLIED FOR HIGHSPEED RAILWAY TRANSPORT 

 

Abstract 

The reviewed concept describes aerodynamic braking and recuperation of kinetic energy 

for high speed railway transport. It demonstrates all advantages in using the aerodynamic 

method of braking and recuperation of kinetic energy of railway transport moving at speed over 

100 km/h. It illustrates the implementation system of aerodynamic method of braking and 

recuperation of kinetic energy of railway transport and outlines basic disadvantages and 

prospectives for the concept development.  
Keywords: high speed railway transport, method of aerodynamic braking, kinetic energy 

recuperation, air flow, air intake, traction electric drive, electric battery, control unit. 

 
For the past 150 years the rail mileage on the Earth has been increasing and now reached 

enormous values. Contemporary train speed exceeds 100 km/h. Despite that fact the traditional 
technology of railway train braking is still in use. This technology consists of brake shoe 
pressure to wheel sets. Depending on the landscape this may lead up to 30% of energy loss on 
railway train braking. In addition to that, emergency braking leads to heavy and irregular wear of 
brake shoes, rails and wheel sets. Emergency braking at high speed may also lead to dramatical 
results caused by sticking of wheel sets to brake shoes. Besides that, extra fuel consumption may 
also take place not only at acceleration or traction, but also at braking.   

The value of kinetic energy E for the train with the mass m movingat the speed v is E  = 
m∙v2/2 [1]. In case of abrupt brake application all kinetic energy converts into the internal energy 
because of frictional force. This causesbrake shoes heating along with wheel sets.  

Another method of deceleration applies drag energy  of a moving train increasing 
towards the incoming air stream = •v3•S/2, where  is the incoming air stream density and S  
is the aerodynamic drag area. The accurate calculation of S  for a train consisting of several 
carriages can be omitted. Instead of it, the qualitative calculation of increase in aerodynamic drag 
energy ∆ can be carried out.This means the result for the trainsurface areaorthographic 
projection to the incoming air stream in case the train is equipped with N air intake elements. 
Each air intake surface is Si. Calculation of ∆ can be carried out as per following formula: 
•v3•N•Si  at  = 1.25 kg/m3, v = 33 m/s (or 120 km/h), N = 200 and Si=1m2. The calculation 

result is ∆ = 1.25 333 200 1,0 = 8984 [J] or 8984kW. This value is rather significant and its 
conversion into the internal energy [2] would cause heating of axle boxes, rails and wheel sets 
for 8.984x103 0.24 = 215 622 kilo calories, where 1cal is equal to 4.1868 J. 

Instead of accepting such useless and harmful consequences, this energy can be converted 
into the electric energy and applied for increase of train traction characteristics. The concept of 
such braking energy recuperation system is demonstrated in Fig 1. 
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Figure 1 – The structure of braking energy recuperation system applied for railway 

carriages  
 
The exterior of a carriage is equipped with built-in air intakes  1… m with their outlets  

directed to wind engines 1… m . Wind engines rotate electric generators G1…Gm, and 
generators are structurally combined with air intakes 1… m. Electric outletsof generators 
G1…Gm are connected with inlets  1….  of electric adder  Σ. Adder'soutlet is connected with a 
normalizer  and provides a necessary range of output voltage and power for all operation 
modes of  electric generators G1…Gm . Outlets of electric adder  Σ are connected via the adaptive 
charge module (ACM on Fig.1) to the inlets of the battery (BAT on Fig1). Outlets of the battery 
BAT are connected with a traction electric drive (TED on Fig1) of the carriage. Control for the 
traction elecric drive is provided from the main outlet of the control unit of braking energy 
recuperation subsystem. Additional outlets of the control unit provide control for air intakes 

1… m position. In case carriage needs no braking the outer walls of air intakes 1… m are 
flush-mounted into the upper and side walls of the carriage and do not cause any drag effect.  In 
this mode electric generators G1…Gm do not rotate and voltage and power for BAT charge are 
equal zero. Stored energy of BAT is spent on carriage traction by using the traction electric drive 
TED.  

Railway brake of the entire train or its part is carried out from the driver's desk. Signal 
from the desk is transmitted to control units of carriages using wireless transmit-receive devices. 
This signal sets air intakes 1… m into the mode of maximal aerodynamic drag and provides 
efficient braking of the train. 

The well-known solution [3] can be considered as the prototype of design for the 
compatible air intake. Outlets of air intakes carry out fast rotation of wind engines 1… m . 
Wind engines, in turn, carry out rotation of electric generators G1…Gm  a. Electric energy of 
generators is added in the electric adder  Σ , flows through the normalizer H and ACM and used 
for the battery BAT charge.  

The design of air intakes 1… m built into the deck and/or walls of the carriage is shown 
in Fig. 2 in a flush-mounted mode. Braking mode of operation for air intakes is shown in Fig. 3. 
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Figure 2 – Side drawing of the air intake in a flush-mounted mode of operation 

 

 

 
 

Figure 3 – Side drawing of the air intake in a braking mode of operation 
 

In case no braking is applied to the carriage, the position of the air intake is under the 
carriage deck 1. In this case the air intake consists of the upper cover 2 with an elliptic protrusion 
3, axle fastener 4 of the cover 2. The wind engine 6 is installed under the elliptic protrusion 3 on 
a shaft 5 and has freedom for angular  rotation (not shown on Fig 2). The right part of the deck 1 
has louvers 7 which are closed while no braking. These louvers are assigned for  air stream 
output from the wind engine 6. Besides the cover 2, the air intake set contains side fan-shaped 
sliding walls 8. These walls are collapsed and pressed with the lower cover 9 of the air intake. 
The lower cover 9 is rigidly mounted to the carriage deck 1.  

During transition to the braking mode the left part of the cover 2 has the impact for 
opening over the deck of the carriage 1. Such impact can be achieved by using flexible pressure 
of side walls 8 to the cover 2 or the armature of a traction electric magnet or special pneumatic 
cylinder with the piston stroke range up to 50 mm.  Heavy air stream (see Figure 3) penetrates 
into the gap between the cover 2 and cover 1 and lifts the cover 2 up to its stop position. At the 
output of the air intake the air stream rotates the shaft 5 with blades 10 of the wind engine 6. This 
provides high velocity clockwise angular rotation of the electric generator (not shown on Fig 2 
and 3). This generator has a kinematic connection with the shaft 5. Air stream energy is 
converted into the electric energy and flows from electric generators outlets through the 
electrical adder for further storage into the carriage battery.  The output air stream comes out of 
wind engines, dissipates through open louvers and collects by other air intakes in a traffic 
direction. Carriage length of 20 meters enables the installation up to 11 air intakes on the 
carriage deck and up to 22 sets on side walls. The turbulence pattern of the airflow practically 
excludes its shielding from air intakes.  

The aerodynamic drag of the carriage significantly increases due to protrusion of air 
intakes  mounted on walls and cover of the carriage. Consequently, this provides efficient 
braking with recuperation of braking energy and enables battery charge.  In fact, the incoming 
airflow energy of all air intakes has cubed dependence of the carriage speed : ∆ = •v3•N •Si, 
where N  is the quantity of air intakes applied for carriage braking. Figure 4 shows the 
dependency diagram for carriage braking energy and its speed.   The horizontal axis contains the 
linear scale of the carriage speed (excluding velocity of the wind flowing within the carriage 
traffic area). For clarity sake, the vertical axis is made nonlinear. The dependency is calculated 
for the railway carriage equipped with 27 air intakes (N  =27). Each air intake airflow surface 
equals to Si = 1 m2. In case of atmospheric density value  equal to 1,25 kg/m3 and carriage 
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speed v from 0 up to 110 km/h, for v equal to 100 km/h the value of aerodynamic braking energy 
∆  would be 456 kJ or 588hp. These values are comparable with emergency brake application 
when brake shoes are also applied.   

Considering the aerodynamic braking action, Figure 4 can be divided into five typical 
ranges. Range I on Figure 4 shows insignificant aerodynamic braking action (section OB). 
Maximal carriage speed in this case is limited with 36 km/h. Range II demonstrates a low-level   
aerodynamic braking action between 36 km/h and 55 km/h. Section CD can be described as the 
range of a moderate aerodynamic braking action at the speed between 55 and 70 km/h. In case 
the incoming air stream speed value lies between 70 and 100 km/h, section CD describes the 
effect which is comparable with conventional braking mechanism application. Range IV 
describes the average aerodynamic effect on the moving train. 

Range V is typical for speed values over 100 km/h and can be described as the area of a 
dominating aerodynamic action on the moving train. In this case application of this action is 
more preferable compared to conventional methods of braking.       

 

 
 

Figure 4 – Dependency diagram between carriage braking energy and its speed 
 
In case of speed value exceeding 100 km/h the application of aerodynamic method of 

braking has no alternatives because of its safety and energy efficiency. This method is applicable 
for both normal and emergency braking. For example, such systems are widely applied for 
airbuses braking [5]. 

Application of brake shoes plays a secondary role if aerodynamic braking action if applied. 
The derating operation of brake shoes significantly reduces the wear of wheel pair, brake shoes 
and rails. Besides that, combined application of the conventional braking method and 
aerodynamic braking action reduces braking distance. And presence of the traction electric 
magnet enables additional braking with the current of the carriage battery. 

The performance of aerodynamic braking action can be set remotely from a driver's desk. 
There are several possible control signals, such as:   

1. Complete braking of all carriages and application of all air intakes. 
2. Partial braking. For example, with right, left or top air intakes of all carriages. 
3. Partial braking applied on carriages which have even or odd index numbers. 
4. Combined braking with aerodynamic braking methods and application of brake shoes 

along with setting the battery current from a traction electric drive.  
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Algorithms for most efficient methods can be implemented with use of specific software 
assigned for control units of carriages.  

The velocity of incoming air flow reduces along with train deceleration. Covers of air 
intakes 2 on the carriage deck 1 reach their stop positions (they fall on carriage deck 1) and, for 
example, become locked with magnet locks (not shown on figures). This is reached by using 
unbalanced mass which is relative to the shaft 4. The conventional method of braking can be 
applied in order to reduce braking distance and time necessary for complete stop.  

Besides the diesel engine unit of the train, acceleration mode can activate traction electric 
drives of the carriage. This mode reduces loading on the main traction drive of the train. Electric 
energy in storage batteries is consumed for carriage acceleration. This reduces fuel consumption 
and loading on the main traction drive. 

For sidewall air intakes it is possible to use the cushioning mechanism. This mechanism 
would enable complete bottoming of air intakes to carriage walls while reduction of incoming 
airflow.  

Figure 5 shows the exterior of the railway carriage equipped with 12 air intakes at constant 
speed or standing mode. Figure 6 demonstrates braking mode of the same carriage.  

 

 
 

Figure 5 – Model exterior of the carriage at constant speed or standing mode 
 

 

 
 

Figure 6 – Model exterior of the carriage with braking application 
 
Of course, the exterior of every carriage of such type has difference in comparison with 

other types of carriages. Deceleration over 10 meters per second or 36 kilometers per hour leads 
to insignificant effect of aerodynamic braking and external covers of air intakes can be retracted 
into the deck and sidewalls. As a result, the carriage looks quite typical. All components of the 
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braking system, such as air intakes, electrical generators, control unit, electric batteries and 
traction electric driver can be installed inside the carriage, below the deck and behind its walls.  

The possibility of equipment with protruding air intakes is substantiated with standards 
describing oversize areas for railway transport. Figure 7 (see Fig.4.3 in [4]) demonstrates 
combined dimensions allowed for oversize trains. These dimensions can provide efficient 
braking and energy recuperation with air flows [5].  

 

 
 

Figure 7 – Combined dimensions of a carriage with 1524 mm gauge 
 

Calculated results of energy recuperation system application on the railway transport, 
demonstrated on Figure 4 are more than  satisfactory.  All advantages and restrictions of the 
suggested concept for aerodynamic braking energy recuperation system are described below. 

 

Advantages. 
1. Complete elimination of catastrophic situations during emergency brake application at 

high speed. 
2. Significant increase in lifetime of wheel sets, brake shoes and rails due to more efficient 

integrated braking action using airflows. 
3. Significant reduce of braking distance by using the conventional braking method in 

cooperation with the aerodynamic braking method. 
4. Significant reduce in fuel consumption necessary for acceleration and traction of railway 

trains and reached by using recuperation of kinetic energy during acceleration and deceleration.   
5. Less time for acceleration due to using combined traction from the head section of the 

train along with traction drives of carriages. 
6. Automatic control for deceleration process by adjustment of air intakes and combined 

use with a conventional deceleration system. 
Restrictions. 
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1. New design of high speed railway carriages with air intakes mounted into walls and 
deck and has a kinematic connection with electric generators and wind engines.   

2. Complicated design of absolutely new automation system assigned for control of 
recuperation and air intakes. 

3. Requirement for areas of air intakes location and provision of safety fencing.  
4. Requirement for additional equipment of carriages with traction electric drives, batteries 

and control units. 
5. Requirement for additional equipment with wireless transmit-receive driver's desk and 

control units and provision of reliability level.   
6. Requirement for carriage orientation in accordance with a train direction. Or design 

which would be invariant to the train direction. 
Prospectives of aerodynamic braking concept development for high speed railway 

transport. 
There are several ways for scientific and technological development of the present concept. 
1. Theoretical fundamentals of design for high speed trains equipped with systems of 

aerodynamic braking and recuperation of kinetic energy. 
2. Design of systems equipped with automatic control for high speed trains with 

aerodynamic method of deceleration. 
3. Design of power efficient systems assigned for kinetic braking energy recuperation in 

high speed railway transport.   
4. Design of parts and devices assigned for aerodynamic braking and recuperation of 

kinetic energy in high speed railway transport. 
5. Economics of design for high speed railway transport equipped with the aerodynamic 

braking system and system of kinetic energy recuperation.   
6. Increase in reliability and safety of high speed railway transport equipped with 

aerodynamic braking system. 
7. Design of hardware and software mechanisms for high speed railway transport equipped 

with aerodynamic braking system. 
Conclusions. 
1. Application of conventional braking systems for railway transport is connected with 

non-recoverable energy and fuel loss along with heavy wear of brake shoes, wheel sets and rails.  
2. Design and application of aerodynamic braking systems are more preferable for high 

speed railway transport from considering safety and power efficiency of railway transport. 
3. The suggested design concept for aerodynamic braking and energy recuperation system 

provides significant lifetime increase for brake shoes, wheel sets, rails and provides fuel 
economy during acceleration, traction and deceleration.  

4. Implementation of the suggested concept is not possible for conventional design of 
carriages and requires for design of new carriage types. These types of carriages should have 
compatibility with the suggested recuperation system. 

5. Implementation of the present concept has no insuperable design restrictions or 
problems. 

6. It is arguable to expect significant lifetime and safety increase in transport operation 
along with significant reduce in fuel consumption. This can be reached by implementation of 
suggested concept on the railway transport.  

7. Implementation of the suggested system of aerodynamic braking and recuperation of 
kinetic energy on the railway transport acquires high priority in design of high speed railway 
trains. 
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The article describes the geodetic works in the construction of bridges. 
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Abstract 

The segmental speed is essentially dependent on the degree of utilization of the line 

capacity. So, with its full filling, for example, on one line, all the trains following the site have 

crossings with oncoming trains at all separate points, with incomplete – part of the trains pass 

separate points without crossing with the oncoming trains. 

Keywords: segment speed, technical speed, train schedule, freight trains. 
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Abstract 

In this article are considered the material flow on the way from the primary source of raw 

materials to the final consumer passes a number of production links. Management of material 

flow at the enterprise is a process of targeted influence on production units. by the advancement 

of material flows from the point of production to the point of consumption of products. 

Keywords: material flow, management, enterprise, materials movement, supply services, 

production workshops, warehouses, stock. 
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Abstract 

The country's transportation infrastructure provides the conditions for the functioning of 

its economy, including agro-industrial economy sphere in Kazakhstan. Food security and export 

potential of the country in the field of food are entirely dependent on the State and prospects of 

development of agrarian and industrial complex. Therefore, the agro-industrial complex is 

always under the watchful eye of the State. The proposed new "State program for development of 

agro-industrial complex of the Republic Kazakhstan» was ninth document in this area during the 

transition to a market economy and the independence period. When this statistical method of 

monitoring the development of the country is an important tool to assess trends and the 

implementation of programmers are for the development of economy. 

Keywords: transport infrastructure; carriage of goods; the carriage of passengers; income 

from transportation activities; food security, agrarian-industrial complex, agriculture, 

processing industries for agricultural raw materials, land resources, water resources, and 

indicators of program. 
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Abstract 

The combination of different ways of monitoring and identification helps secure the 

necessary correctness and completeness of the initial information about the rolling stock that 

increases the effectiveness of qualitative information-management systems by reducing the 

negative influence of the "human factor", and allows you to navigate to "forecast" in the mining 

structure, management systems of railway transport. 

Keywords: rail transport, security of trains, scientific approach, intellectual control 

system. 
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Abstract 

In the article, the conducted researches are considered definition of quantitative indicators 

of the production process of the local transport system. 

Key words: logistics, vehicle, chain of deliveries of goods, transport and logistics services, 

simulation models of management integration, the consignor, consignee, provider, product, 

stock. 
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Abstract 

Modern society makes ever greater demands on warehouses because of the objective 

features of its development vector. A constantly expanding market of goods and services, 

promoting the development of related facilities and infrastructure - transport system, logistics 

complexes, warehousing and sale facilities. In this list, the design of warehouses occupies an 

important place, being a key link in the chain of sale of goods. 

Key words: warehousing, storage of cargoes, warehouse design. 
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Abstract 

Within the framework of the International airport of Almatyas haba a central transport 
knot, projects are made realityof Service of Freight Transportations on upgrading 
ofmaintenance of airlines, shippers and consignees. 

Keywords: freight terminal, storage, airport, storages, load. 
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Abstract 

The method of securing cargo in transport packages in a covered car must ensure the 

safety of movement and the safety of the cargo, and also least affect the wear of the car itself. 

The lack of fastening or installation of an attachment that is not suitable for this load can lead to 

the collapse of the cargo and, as a consequence, to its damage. 

Keywords: load securing, vertical and transverse inertia forces, cargo stability. 
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Abstract 

he article presents the results of the analysis of the influence of meteorological conditions 

on the reliability of traction motors ED-150 diesel locomotives TEP70, operated in passenger 

traffic in the South-Eastern railway.  

Keywords: diesel locomotive TEP70, the reliability, the parameter of flow failures, 

weather conditions. 
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Abstract 

In the article a device, technical descriptions of pointer electromechanic of type of P80 

KZK, is considered with short description. 

Key words: pointer electromechanics, corps, engine, modules, technical service. 
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Abstract 

The calculation settings for normal operation of the wheelchair describes in this article.  

Keywords: wheelchair, walking, interacting factors. 

 
 
 
 

 621.331 
 

 . – . . .,  ( . ,    
) 

 . . – . . .,  ( . ,    
) 

 . –  PhD ( . ,    
) 

 . . –  ( . ,    
) 

 
      

    

 

А а  

        
,   ,       

  ,       
  ,      . 

Кл вы  л ва:  , ,  , 
. 

 

   –       
 ,      , 

    , , - ,   
        –     

   350,      
      .   ,  ,  

 ,         
 ,      [1].    ,  ,  

  ,     , 
,      ,    

.  ,       
,          

.        . -
,  ,       
 ,         – 

 [2]. 



106 
 

,        
 ,   ,    

     ,      
   ,      
.  

         
   ( . 1),      –    

    .  
 

 
 

 1 –     
 

  2      ,   
  1  2,      3  4,    

   ,     5, 6  
  ,   7,     

   . (      ( . 1) 
     ).     

   ,      
  1 1.  ,   2     

   ,   1    ,  
   1  2,      . 

 



107 
 

 
 

 2 –     
 

 ,         
– .    n=6,     

    . ,    
     .    
  ,   ,   1=6.  

 1  2     5  =2.  
 

     (1) 

 
,        

  (    ),   –   
     1 2,     

      1  2   , 
        

   2    (  ). 
       1  2,  

  1  2    .     1  2, 
   ,            

.  ,     ,      
   ,    .  

  ,       ;   
 

 ,   ,   , 
 ,   ,    

,     .   
  .   2     

  ,      ,  



108 
 

         
,            

8,          (  
) . ,    8       

   L,     
   .  

,         
     ( . 2). 

           
 6    6,        

           L, 
       : 

 

1=6+7=13 
 

,    ,    .  
  : 

 
   

 
          

  .  
  : 

1)     
2)      
3)   –   . 

          
  ,       

  .  
 

 
1.  .,  . .,  . .    

       . // 
«   ». – 2017 . – №1 (54). – . 62-66. 

2.  .,  . .,  .,  . .  
      . (   ). – 

, 2016. – 117 . 
 

Аң а а 

і   і   і  ң і  ғ   
, і  і і ің     ғ   , 

ң ің ің і і і   і  і і і  
  і і і    .   

Тү і  ө : і  , і і, і і і  , . 
 

Abstract 

For vehicles of universal progress need to install adaptive frame consisting of a 

mechanism that converts the interact wheel forces obstructed the supporting surface, isolating 

the spar with the body from any impact of the supporting parts, while maintaining the vertical 

stability of the machine. 

Keywords: vehicle, machinery, adaptive frame, stability. 
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Abstract 

This paper considers using of concentrated solar radiation in solar power plants with 

different types of photodetectors. One of the methods for converting solar energy into electrical 

energy is a direct conversion method using matrix and planar solar modules. Using review result 

of solar modules based on paraboloidal concentrator, we can conclude that the paraboloidal 

concentrator method based on the bending of glass is predominant. Tracking systems and 

electric drives of solar systems have low power consumption up to 9 kW-h/year and it increase 

energy production of setup by 30 - 60%. 

Keywords: solar power plants, solar concentrators, paraboloidal concentrator. 
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TEST OF OPTICAL CABLES FOR A LONGEVITY 

 

Abstract 

The analysis of results of full-scale reliability tests and longevity of Optical Cables of three 

types received for a year of maintenance of underground communication lines is provided in this 

article. 
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Keywords: longevity, reliability, fadings, deformation. 

 
Recently customers in case of a choice of cable production began to pay special attention 

to requirements of reliability and a longevity.  
According to the increased demand there were many brands of the optical cables (OC) 

claiming for compliance to these requirements. However the quantitative assessment of 
parameters of reliability it is complicated due to the lack of the techniques confirmed with 
operational indices. The analysis of test results of the optical cable on a longevity – an important 
step of a solution of the problem of development of techniques of accelerated tests of the optical 
cable. In the real operation the results of full-scale reliability tests and a longevity OC two types 
received for a year of maintenance of underground communication lines are analyzed. 

The constructions OC used in an experiment are shown in fig. 1, 1-OF; 2-protecting cover 
from polytetrafluorethylene; a 3-protecting cover from polyvinylchloride plastic compound; the 
4-hardening element from vitreous fibers; the 5-hardening element from teflon threads; the 6-
fastening winding polytetrafluorethylene ribbon; the 7-hardening element from the stranded steel 
wires. In all cables the quartz OF co a step index profile covered with a polyamide jacket with a 
diameter of 0,6 mm are applied [1]. 

Data of full-scale temperature tests within one year OC which constructions are given in a 
figure 1 are provided in operation. 

In constructions 1 and 2 the free laying down of fibers in a protective jacket from 
polytetrafluorethylene is applied. In OC type 3 modular elements with OF are stranded in four 
with the hardening elements from steel wires. 

 
Table 
 

month 1 2 3 4 5 6 7 8 9 10 11 12 

Average monthly 
temperature at a 
spacer depth.*  

 
4,4 

 
3,0 

 
3.7 

 
7,2 

 
12.6 

 
15.8 

 
18.6 

 
19,9 

 
18.6 

 
15.7 

 
11.5 

 
7.0 

Average monthly 
humidity of soil 
at a spacer depth. 
% 

 
16 

 
17 

 
20 

 
19 

 
18 

 
14 

 
14 

 
12 

 
13 

 
16 

 
18 

 
16 
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In order to avoid damage by rodents OC were laid out in soil at a depth of 80  of 100 cm 

from a surface. [2] Climatic conditions of maintenance are proved in the table. 
The attenuation coefficient α was measured by a continuous method before and after a 

spacer of samples in OF, and then periodically within a year. Once a year mechanical-climatic 
tests of the additional samples Optical cables which are laid out in soil in parallel with the main 
samples were carried out. 

Dependences α of season are given in pic. 2 – 3. 
In pic. 2 changeα in OC of constructions 1 and II is shown. After a spacer, and in samples 

of construction of I decreased by 0,5 – 5,0 dB//km, and in samples of II – I increased by 0,5 – 2,4 
dB/km. From reviewing of dependences it is visible that optical parameters of cables are strongly 
subject to seasonal changes; oscillations reach 10 – 20 dB/km. In one cabled fibers of 
construction of I during the winter and spring period there is a reduction α for 35 – 60% of 
original value, and during the aestivo-autumnal period – sharp increase – for 105 – 177%. In two 
cabled fibers of construction the II increase, α happens almost continuously, and the greatest gain 
and (77 – 87%) is watched in summer months. 

The received results can be explained with origin of mechanical stresses in OF because of 
distinction of thermal expansion ratios of fibers and a protective polymeric jacket. Besides, 
characteristics of OC depend on a possibility of relocation of OF in tubes which in two cabled 
fibers is restricted. It leads to growth, α both when lengthening a jacket, and in case of its 
shrinkage. 

In one cabled fibers in case of cooling and shrinkage of a jacket the fiber can contract in a 
spiral without critical deformations therefore samples of construction of I have characteristics, 
the best, than II. Change of parameters of two samples of construction of III is shown in fig. 1. 
After a spacer of samples, α did not change and I saved the stability until the end of summer. 
During the autumn period and I increased a little. During all period of researches the gain, α is 
insignificant (less than 39%). On characteristics OC the strong impact is exerted by the steel 
hardening elements having big rigidness. 

Tests of optical cables for a longevity will be continued for the purpose of specification of 
the influencing factors and the mechanism of change, α in optical fibers. 

Mechanical-climatic tests of samples OC show that in case of a spacer OC underground 
moisture practically does not penetrate into the cable core and characteristics of samples after 
one year of stay in soil do not change. As a result of the carried-out full-scale tests OC of three 
standard sizes it was set that attenuation in OF is subject to seasonal changes. At the majority of 
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samples in the winter and in the spring attenuation decreases and increases in the summer and in 
the fall. Seasonal changes of attenuation are expressed stronger in OC with the free laying down 
of fibers.  

The cable with two fibers with a protecting ftoroplast cover has the worst characteristics; 
the best – a cable with the hardening elements from steel wires. 

Researches of the long influences of the increased temperatures, humidity and waters on an 
attenuation coefficient of OF of different types having various polymeric coverings it is 
important for enhancement of manufacturing techniques of OC. [3] the Purpose of these 
researches - determination of operational reliability OC, prediction of periods of their service, a 
study of properties of the new polymeric materials capable to provide stability of the OF 
parameters in the conditions of the long influence of climatic factors [4]. 

Outputs. Tests of optical cables for a longevity will be continued for the purpose of 
specification of the influencing factors and the mechanism of change, α in optical fibers. 
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Abstract 

In this paper, we study probabilistic models of the occurrence of errors in measuring the 

time delays of signals in multi-position RDS passive radar. Testing of a discrete source of errors 

on the basis of a software generator PSC for reliable computer simulation of the processes of the 

passive RDS functioning of an arbitrary configuration. 

Keywords: measurement errors, shift, signal, delay in time. 
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Abstract 

In the mathematical analysis for differentiable functions by Newton – Leibniz the main role 

take Rolle, Lagrange and Cauchy's theorems. This article introduces a new technology for 

investigating the nondifferential functions by Newton – Leibniz which makes the article very 

relevant. 

Keywords: Newton – to Leibniz derivative, the corrected derivative, "urchuk" function. 
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Abstract 

This article discusses the calculation of working parameters of the walking wheel vehicles. 

Keywords: vehicles, stepping wheel, strength, deformation, stiffness.  
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Abstract 

The article highlights the estimation of the level of loading of the road when the traffic flow 

of a given intensity moves. Normative calculations are given for estimating and determining the 

coefficient of adhesion, throughput, loading level and traffic convenience on highways and 

calculating the speed of the transport stream. 

Keywords: transport, security, flow, road, intensity, passengers, overall, cars. 
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Abstract 

The article outlines the physical meaning of dynamic process in motion walking wheel 

which is driven by two sources of traffic, and an analytical description. 

Keywords: vehicles, dynamic process, stepping wheel, step gait. 
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Abstract 

In this article, a Chebyshev filter of small order is considered to provide the required 

Amplitude-Frequency Characteristics characteristics. General formulas are derived for 

determining the frequency suppression and the smoothness of the frequency response at these 

frequencies. 

Keywords: Chebyshev filter, low-pass filter, bandwidth, poles of attenuation. 
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Abstract 

This task is included in the class of economic growth and development. We are given her 

study of the model of economic growth and development of income equal to the amount of 

expenditure. 

Keywords: Newton derivative – Leibnitz, revised derivative. 
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Abstract 

The analysis of metallurgical properties of the agglomerates got from different cake 

materials allows to produce approaches and principles of selection of concentrates for the 

receipt of the set descriptions of cake. Thermograms which have recorded changes of 

temperature conditions of formation of a spek on layer height have been constructed. 

Keywords: agglomeration, quality of agglomerate, gravitational and magnetic 

, properties of cake. 
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ALGEBRA OF KANYSH SATPAEV 

 
Abstract 

For the independent Kazakh people it was a great discovery that the scientist K. Satpaev 

translated a considerable number of scientific algebraic terms. This book is a valuable legacy 

for the future generation, which is in search of science and education. 
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Kanysh Imtanaevich Satpaev (1899-1964) is a well-known Kazakh geologist, public 

figure, organizer and first president of the Kazakh Academy of  KSSR, an academician, the 
founder of the Kazakh metallogenic school. He was born in Semipalatinsk province, Pavlodar 
county, Ak Kelin municipality (Pavlodar region, Bayanaul district). 

In the course of teaching the discipline of mathematics, I was in constant search of 
equivalents of mathematical terms in the Kazakh language. As a result, we found the Satpayev 
algebra. As we know, in Soviet times mathematical terms were not fully investigated. The fault 
of this was the backward policy of that time.  

Mathematics is a science that has not been alien to Kazakhs since ancient times. In the 
future, this science requires a full study. In our hands, we got the book of the first president of 
the Kazakh Academy of Kanysh Satpaev "Algebra". The scientist wrote this book in his native 
language with arabic graphics back in 1924 at the age of 25 years. The book was republished for 
the 110th anniversary of the great scientist.  

At one time, representatives of the "Alash" party did much to educate their people. During 
this period, a lot of  books were written, namely Alikhan Bokeykhanov wrote a book about 
astronomy and geography, Magzhan Zhumabayev on pedagogy, Khalel Dosmukhamedov about 
anatomy and zoology, Zhusupbek Aymauytov about psychology, Akhmet Baitursynov, Yeldes 
Omarov, Nazar Torekulov on linguistics, Mukhtar Auezov about literature, and Sultanbek 
Kozhanov, Alimkhan Yermekov made a great contribution to the development of mathematics.  

The most complex discipline of mathematics, algebra was studied by Kanysh Imantayevich 
first, writing a book in arabic alphabet in 1924 (592 leaves), and in 1929 he copied to the latin 
script (1400 sheets).  

The peculiarity of the book lies in its quality. At the present time, a lot of  books are 
published with a lot of flaws and errors. Complex phrases are difficult to perceive not only 
children, but also parents. In the book Satpaev "Algebra" is written in simple and accessible 
language. Some algebraic terms have found equivalents in our native language. For example: 
ө -formula, ө і  – rational value, ө і   – irrational value,  – 
ө e,  eң e  – quadratic equation, biquadratic equation – o   eң e , 
conjugate numbers – і  , progression – і , proportion – ң , numerator 
– a , impossibility – the coefficient is a  ө і і , the theorem is і , the function – 

e e, the identity is і і , the equivalence is і і , the approximate root is  
і , the root with a lack is o   і , the root is abundant –  і , the expression is 

,  , symmetry – і , imaginary numbers – k i , multiple 
– ө і e, previous members – і і , follow-up members – і і . Only 
now, we understand the meaning of these expressions.  

The first president of the Kazakh scientific academy, a researcher of geological science of 
the 20th century, a scientist, academician Kanysh Satpayev was one of the first teachers. After 
graduating from the Semipalatinsk Pedagogical College, in 1918-1919 he taught in natural 
sciences at two-year courses for teachers. In 1919-1920 he worked as a teacher in the settlement 
"A  kelin", Semipalatinsk province, Pavlodar uyezd. Since he experienced difficulties during his 
career as a result of a lack of books in 1924, he wrote the book "algebra." In 1924, on the 
recommendation of Ahmet Baitursynov, the book "algebra" was adopted for publication in the 
book commissariat, and the author was paid an advance. The value of this book from a scientific 
point of view is proved by the teacher of the State Pedagogical University named after Abai, 
B.M. Kasanov. The manuscript of the scientist consisted of 1642 sheets, was written by a 
scientist at the age of 20 years. This book was written on the basis of A.P. Kisilev's work. But 
this book is not a translation. At the end of scientific work the author introduced 220 
mathematical Kazakh terms.  

The manuscript consists of 592 pages written in Arabic script, 1440 sheets of written Latin 
script, on the whole it all amounted to about 30-35 pages of the edition of mathematical 
manuscripts that are kept in the central fund of the museum of the Republic of Kazakhstan. 
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According to B. Kosanov at the meeting of the scientific and literary commissariat it was 
proposed to publish a mathematical book and in 1924 the manuscript sheets were handed to the 
commissariat for the peoples education of Kazakhstan, which is evidenced by the surviving 
documents. Also the evidence was the papers that were sent to the Moscow Tsentrizdat in 1927. 
But because of disagreements between Tsentrizdat and Kazizdat, the book was not published. As 
the author K.Satpayev tried several times to understand on a legal basis, but nothing came of it.  

In connection with the fact that in 1929 the alphabet of Kazakhstan was transferred to the 
Latin alphabet, KI Satpaev copied all the formulas in the Latin alphabet and on March 3, 1928, 
and sent them to the press. He was one of the first to suggest that the symbols of equations be 
written in Latin. Since then, and to this day, we use these formulas. This and many other things 
prove once again that K.I .Satpaev was a very talented, ingenious and versatile personality. But 
unfortunately, since the 30s of the last century, the publication of  K. Satpaev's book was 
suspended.  

The book, written in the native language of the scientist, consists of 11 sections, which in 
turn are divided into 40 sections, the total volume of the book is 442 sheets. This book still has 
not lost its value, as it is an invaluable treasure, both for pupils and for teachers. The book can 
also be used as an anthology. The book was published in small numbers, the number is only 500 
pieces. The book took its proper place in the school libraries.  

The presentation of the book took place at a round table meeting of the Eurasian National 
University. The meeting began with the opening speech of the rector of the University 
Bakytzhan Abdyraiymov. The report was prepared by the well-known writer, public figure 
Kakimbek Salykov. The project's editor-in-chief, academician Mukhtarbai Otelbaev, also made a 
speech thanking O. Kashkinkbaev, A. Ibataev, K. Myrzataev, L. Zhapsarbayev, M. Alday, A. 
Abylayev, Z. Abdyhalykov for providing assistance to mathematicians. Summarizing, it is worth 
noting that for us another aspect of the multifaceted talent of the unique personality of  K. 
Satpaev has opened. 
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Abstract 

In this article the research of strength characteristics of the received agglomerates from 

gravitational and magnetic and hematite concentrates is considered. In the course of carrying 

out complex researches have been used as traditional methods of studying of technological 

properties of cake, and some new techniques of assessment of strength characteristics and 

features of destruction of cake. An assessment of communication of technical characteristics on 

a spek with parameters of its structure is given. 

Keywords: agglomeration, quality of agglomerate, gravitational and magnetic 

, properties of cake. 
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REGIONAL COMPETITION FOR INVESTMENTS IN CENTRAL ASIA 

 
Abstract 

The author of the article considers the future integration of Central Asia through the prism 

of potential competition of the leading states of the region – Kazakhstan and Uzbekistan for 

attracting foreign direct investments. At the same time, the author analyzes the positions of the 

two countries in attracting FDI and the impact of economic reforms in Uzbekistan on the 

displacement of investment flows to this country. The article emphasizes that Kazakhstan and 
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Uzbekistan, which are the "core" of Central Asia, can revive the plans of the regional 

association. 

Key words: foreign direct investment, competition, competitiveness, regional integration. 

 
The attraction of direct foreign investments into the economy of the country is one of the 

main directions in the implementation of a number of strategic program documents. "Kazakhstan 
should become a regional magnet for investments", President Nursultan Nazarbayev said in his 
Address to the people of the country "Strategy" Kazakhstan – 2050: the new political course of 
the state ". 

Foreign direct investment continues to be the driving force of the global economy and 
Kazakhstan, in particular. At the same time, there is competition between the states of the world 
in attracting potential investors. At the same time, the availability of natural resources and cheap 
labor ceased to be the main factor in the struggle for foreign capital, the attracted foreign 
investments are increasingly concentrated in countries with a clear concept of competitiveness. 

World economy is characterized by growing economic interdependence, countries use their 
comparative advantages to attract investment, promote trade and stimulate economic 
development on this basis. Today, the more competitive the country, the more favorable it is in 
terms of quality and quantity of foreign investments. Therefore, Kazakhstan has now focused on 
strengthening its competitiveness, offering the world community a number of national 
breakthrough projects. 

One of the main tasks that the government is currently working on is attracting investments 
for the implementation of the industrialization program. 

Kazakhstan today occupies a leading position among the CIS countries in terms of 
attracted foreign investment per capita. The favorable investment climate and image of our 
country is evidenced by the fact that Kazakhstan is included in the twenty most attractive 
countries of the world according to the World Bank version. Kazakhstan along with Kenya, 
Belarus, Indonesia, Serbia, Georgia, Pakistan, the United Arab Emirates and Bahrain is among 
the countries that in 2015/2016 achieved the best results in improving the indicators of Doing 
Business. In total, these lead countries, by the degree of improvement, conducted 48 regulatory 
reforms aimed at improving the business environment [1].  

Moreover, Kazakhstan in the World Bank rating "Doing Business 2017" took the 35th 
position, raising its rating by 16 points compared to "Doing Business 2016", in which our 
republic ranked 51st. 

Kazakhstan outperformed the OECD countries such as Belgium (42), Italy (50), Israel 
(52), Greece (61), and Turkey (69). Among the EEU countries, Kazakhstan is ahead of Belarus 
(37), Armenia (38), Russian Federation (40), and Kyrgyzstan (75). 

The World Bank noted the top 10 countries with a high share of reforms to improve the 
business climate, where Kazakhstan ranked 2nd in the 7 rating indicators. Kazakhstan is also 
noted as the best reformer for the fourth time in the last 12 years. Kazakhstan entered the top 
three countries of the rating on the indicator "Protection of minority investors", taking 3rd place 
[2].  

Nevertheless, the rating of our country is lower than that of Estonia, Hungary, Slovakia, 
Poland, Georgia and other developing countries. 

In the first quarter of 2017, foreign investors invested in Kazakhstan almost 19% more 
than a year earlier. The main priorities for this time have not changed: the money is attracted to 
the oil industry [3].  

In addition, it should be noted that, two thirds of all investments in Kazakhstan are in the 
raw materials sector of the economy - in the mining industry and in geological exploration 
activities. The processing industry accounts for slightly more than 9%. Therefore, the main task 
now is to create a favorable investment climate and diversify the structure of foreign investment. 

Now in Kazakhstan, a system of investment incentives is formed taking into account the 
world experience, which includes such elements as the provision of special economic zones for 
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the implementation of investment projects, the creation of a developed infrastructure, the 
liberalization of the tax regime and the functioning of the institute for attracting investments on a 
"one-stop shop" principle. 

Work is underway to form an "investor's passport" with a view to introducing a 
systematized control over the relationships with investors. This passport will contain full 
information about the investor and on current joint projects. 

In order to systematize information on investors, a single database has been created, which 
will list all the major transnational corporations (TNCs) in the world and investment projects that 
Kazakhstan can offer to these companies in the framework of the FIID program. It should be 
noted that Kazakhstan sets itself the goal of attracting these companies as "anchor investors", 
since they entail not only financial resources, but also business culture, management, technology 
and, most importantly, scientific developments, they open for Kazakhstan business opportunities, 
new markets, etc. In other words, they attract "smart" investments. It is these investments that we 
need today to implement the industrial program. 

At the same time, Minister of National Economy Timur Suleimenov at the CFO Summit 
Kazakhstan 2017, talking about new external challenges for Kazakhstan, mentioned the factor of 
the "awakening" of Uzbekistan, which can make economic and political competition to 
Kazakhstan in the region. According to the minister, this is a big country in the region with big 
ambitions and opportunities, which can be included in the struggle for investments and markets, 
which is also a challenge for Kazakhstan, which for a long time was considered an economic 
hegemon in the region, including in terms of attracting investments [4]. 

According to official data, over the past 22 years, the inflow of foreign direct investment in 
Kazakhstan has exceeded $ 256 billion. At the same time, the European Union accounts for 49% 
of attracted foreign capital to the economy of Kazakhstan [5].  

But if Uzbekistan applies the same approach from the point of view of improving the 
investment and business climate in the country, potential investors will already have a choice. It 
should be noted that the worst business and investment climate in Uzbekistan, compared to 
Kazakhstan, for a long time allowed our republic to lead in the region, also playing against the 
less attractive economies of other Central Asian countries. For example, Uzbekistan ranked 87th 
in Doing Business 2017 rating, having deteriorated the result, in comparison with the previous 
rating, by five positions. In the case of Uzbekistan, the decline in the rating was affected by the 
deterioration of such indicators as "Enterprise Registration", "Obtaining Credits", "Enforcing 
Contracts", etc. 

If the new leadership of Uzbekistan manages to at least partially realize its plans to 
improve the business climate, this will allow the republic to compose quite real competition to 
Kazakhstan. Moreover, in Uzbekistan, the territory of which is smaller, the population lives 
almost twice as much as in Kazakhstan, and the percentage of cheaper labor is significant, which 
may be attractive for investors and international creditors. In general, Uzbekistan plans in 2017-
2021 to attract loans from international financial institutions for more than $ 7.7 billion. In 
particular, the World Bank is ready to provide $ 3 billion for the implementation of 27 projects. 
The Asian Development Bank will issue loans worth $ 3.7 billion by 2019 to implement 25 
projects. Another $ 1 billion will be allocated by the Islamic Development Bank [6].  

In the opinion of Kazakh political analyst Dosym Satpayev, the real and not imaginary 
foreign policy and economic openness of our neighbor really has for Kazakhstan not only clear 
advantages, in the form of reducing regional tension, but also hidden minuses. Indeed, the 
transformation of Uzbekistan into a more open and investment-attractive state, subject to the 
implementation of successful economic reforms, may in time deprive Kazakhstan of the image 
of an economic favorite in the region, which was mainly built around the extraction of raw 
materials. If the new leadership of Uzbekistan manages to at least partially realize its plans to 
improve the business climate, this will allow the republic to compose quite real competition to 
Kazakhstan. Moreover, in Uzbekistan, the territory of which is smaller, the population lives 
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almost twice as much as in Kazakhstan, and the percentage of cheaper labor is significant, which 
may be attractive for investors and international creditors [7]. 

Kazakhstan is not going to lose the status of the economic favorite and the most attractive 
state for investors in the region and lose billions of foreign investments. 

In order to reduce competition for the role of economic center and regional leader in 
Central Asia, Kazakhstan should resume the integration processes in the region. 

A single market, in the absence of artificial barriers in the region, hindering the free 
movement of goods, capital, labor, would increase the investment attractiveness of each of the 
Central Asian states. In addition, the reduction of trade costs, according to the UNDP program, 
could increase the gross domestic product of the same Kazakhstan by 20% over 10 years [8].  

It should be specially noted that closer integration of transport infrastructure of Kazakhstan 
and Uzbekistan will also become an important contribution to the formation of transport transit 
corridors and will allow our countries to fully use the opportunities to stimulate trade and 
investment, create favorable conditions for further development of cooperation between our 
countries and region of Central Asia as a whole. 

Today Central Asia is becoming an important component in international energy and 
transport projects. Large regional projects of transport, communication, water and energy are 
impossible without active interaction between the countries of the region and their high level of 
complementarity. 

Integration of the Central Asian states, in the future, will contribute to the security and 
prosperity of the region. Given the solid foundation of good-neighborly relations between our 
states, Uzbekistan and Kazakhstan can revive plans to create a regional association that will lead 
to decrease of the regional competition including the attraction of foreign direct investments. 
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Abstract 

In article problems of inclusion of Kazakhstan in the system of the international relations 

are analyzed. It is highlighted that with obtaining independence Kazakhstan itself began to 

define the  to the politician, to reveal priorities in foreign policy. In definition of the 
main napraleniye of foreign policy real positions of the new state in international issues which 

would correspond to his status had to be considered. The purpose of foreign policy is firm 

upholding of the national and state interests in combination with flexibility in achievement of a 

goal and also multi-vector nature and balance. Kazakhstan the first has refused nuclear weapon 

and has received the special status in the world. And it has provided to Kazakhstan to take the 

worthy place in the world community. 

Keywords: analysis, problems, system, relations, policy, international, external. 
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Abstract 

Financial market occurs on the basis of scientific and technical progress, the availability 

of sufficient resources by the different actors of the economy. This question helps banks, 

investors, funds borrowed, financial and industrial groups and other. The main role is played by 

capital, which influence the level of profitability, risk investment and financing sources. 

Eventually, singled out retained earnings and long-term bank loans. 

Keywords: market, investors, technology, industry, score, credit, etc. 
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Abstract 

Investment activity is one of the types of entrepreneurial activity; it has such 

characteristics of entrepreneurship as independence, systematicness, legitimacy, property 

responsibility, registration of the subject, leading activity, initiative and risk. Investments of the 

enterprise are investments of capital in all forms into various objects of its economic activities 

with a view to making profit, as well as achieving a different economic or non-economic effect, 

the implementation of which is based on market principles and is associated with time, risk and 

liquidity factors. 

Key words: investment, efficiency, enterprise, income. 
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Abstract 

This article describes the transition from solution to simple tasks (planning and cash flow 

analysis) to more complex, integrated (budgeting, planning and asset management, development 

and implementation of financial and economic strategy). Introduction of qualitatively new 

market practices financial management allows you to reduce the shortage of funds, effectively 

manage working capital of the enterprise, to carry out analysis and product portfolio 

management, effective pricing policy. 

Key words: budget, planning, capital flows, taxes, forecast the effectiveness. 
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Abstract 

This article is devoted to topical issues of the content of education, the definition of the 

quality criteria for higher education, corresponding to state and international standards. The 

solution of this problem is connected with the system of quality control of education in the 

university. 

Key words: education quality criteria, indicators, state and international standards, 

quality control system. 
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