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OPEN-PHASE OPERATING MODES IN POWER SYSTEMS 

One of the types of malfunction during operations in power systems is the 
open-phase operation modes which arise during the breakdowns of the wires of 
overhead power transmission lines, incomplete phase commutations, broken 
contacts, and for other reasons. Such modes are not always provided with relay 
protection. The asymmetric modes that arise during the breakdowns of overhead 
line wires are not always accompanied by high emergency currents sufficient for 
the operation of relay protection. So, for overhead lines with a two-way power 
supply in accordance with the EIC [1], differential-phase high-frequency protection 
is used as the primary, three-stage distance protection and four-stage zero-sequence 
protection is used as backup protection. 

Experience of operation [2] 3 [6] shows that in complex electric networks at 
wire breakage of transmission lines there are operating modes that lead to non-
selective operation of relay protection and excessive power cuts. Such cases were 
repeatedly found in the networks of the Dnipro power system, which are 
documented, reviewed and analyzed in special reports. 

Damage analysis on 150 kV transmission lines shows that more than 60% of 
stable emergency shut-downs occur on single-phase faults and breakdowns of one 
phase of the transmission line [6]. For power lines with one-way power these 
accidents are accompanied by a long shutdowns of consumers. As a rule, in case of 
breakdowns, all phases of the line remain disconnected during the entire time of 
searching for damages and repairs. Meanwhile, the operation of transition line in 
two-phases mode under a pre-composed instruction allows, in most cases, to 
significantly shorten the duration of the power supply breakdown and the 
emergency failure of electricity to consumers. In addition to the emergency 
operation of transition line in two-phases mode, open-phase loading mode can be 
provided, for example, during phase repair of power lines or ice phase melting. 

The main reasons for the occurrence of open-phase modes of electrical 
equipment are the breakdowns of wires, the failure to turn-off or turn-on individual 
phases of switches with single phase control and so on. 

In the case of a wire breakdown of the overhead line without a short-circuit, 
the relay protection devices of this line can come into action if, after the breakage, 
the zero-sequence current and the zero-sequence power will exceed the protection 
settings values. These values are determined by the level of the load current of the 
previous mode. 
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Currents of the negative and zero sequence are largely depend on the 
operating mode of the transmission lines before the damage and triggered by the 
basic differential-phase protection fault detectors. These currents are usually 
insufficient to start-up the trip circuits and are not always sufficient for the start-up 
of the transmitter chains. 

The use of adaptive algorithms of microprocessor Smart Grid systems allows 
to increase the sensitivity of relay protection in open-phase modes, to reduce the 
number of excessive power cuts, and also to shorten the duration of interruption of 
power supply (SAIDI, SAIFI, CAIDI) and emergency failure of electricity to 
consumers. 
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TRACTION BATTERY CHOICE METHOD 

Electrical energy plays an important role in our daily life. It can universally 
be applied and easily be converted into light, heat or mechanical energy. A general 
problem, however, is that the electrical energy can hardly be stored. Capacitors 
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allow its direct storage, but the quantities are small, compared to the demand of 
most applications. In general, the storage of electrical energy requires its 
conversion into another form of energy. In batteries the energy of chemical 
compounds acts as storage medium, and during discharge, a chemical process 
occurs that generates energy which can be drawn from the battery in form of an 
electric current at a certain voltage.[1] 

The alternative of the internal combustion (IC) engine is battery-powered 
traction. It is a modern trend due to economic reason and its environment effect. 

Lead-acid, this more than 150-year-old system, is currently the reliable and 
economic power source for electric traction. The main application of lead-acid battery 
is vehicles for material handling, such as forklifts, stackers, pallet trucks, and so on. 

The research aim is to choose optimal capacity of traction battery of the forklift. 
Electric forklift with capacity 1t is driven by an electric motor with next 

parameter: voltage is 48V; current is 190A; power is 8,2 kW.  
The forklift is relocated between loading points at least 10 times.  
Total time of reposition under load is: 
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where, l 3 is the distance between loading points; vl 3 is the speed of forklift 
under load; R 3 is number of repositioning. 

 
Total time of reposition without load is: 
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where, vw 3 is the speed of forklift without load. 
 
The traction battery consumption of underload moving is: 
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where, Im 3 is the rated current of traction motor. 
 
The traction battery consumption without load is: 



87 
 

 

263,158
190 13,889

3600 3600
wm m

wtQ I Ahý  ý  ý
, (4) 

 
The traction battery consumption for lifting is: 

 

10 10

190 7, 211
3600 3600

3 3

0.37 0.54
ll m

m m

ll dl

q q

Q I Ah

l l

v v
   

ý  ý  ý

û û

, (5) 

where, q 3 is the number of lifting, up and down; lm 3 is the mast height; vll 3 is the 
speed of lifting under load; vdl 3 is the lifting speed without load. 

 
The traction battery consumption of power circuit is: 
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 (6) 

where, Ipc 3 is the power circuit current; top 3 is operational time.  
Total traction battery consumption is: 

 
41,723
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 (7) 

The given calculations can be approximate and should be specified during 
further research considering the actual values of the forklift operational cycle.  
Taking into account the traction battery capacity in operations, its rated capacity 
for 7-8 haul cycles per one shift requires not less than 328 Ah battery. Due to the 
fact of self-discharge the DIN standard battery with 360 Ah is chosen. 
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CURRENT TRENDS IN BATTERY TECHNOLOGY IN ELECTRIC 

VEHICLES 

The so-called classic accumulator is not yet exhausted concerning 
development possibilities. The newest trends in research and development indicate 
that new production methods offer more cost-efficient methods for production of 
batteries than present production techniques, corresponding with presumptive large 
production numbers [1]. 

Battery technology for EVs has developed from early lead-acid batteries used 
in the late 19th Century to the 2010s, to lithium-ion batteries, which are found in 
most EVs today[2]. Nowadays, there are two big sides in battery technology. The 
first one is lead-acid battery technology (picture 1). 

The main application of the lead-acid battery is vehicles for materials 
handling, such as forklift trucks, transporters, and so on, inside manufacturing 
plants and warehouses. Passenger transportation in areas where no pollution from 
exhaust gases can be tolerated is a further field of application for electric vehicles 
powered by batteries. 

The lead3acid battery is attractive for its comparatively low cost and an 
existing infrastructure for charging, servicing and recyclable disposal. 

 

 
Picture 1 3 The lead-acid battery [3]. 
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Over the years battery manufacturers have introduced a range of additives 
such as Calcium, Antimony and Selenium to improve various battery performance 
parameters. For the same reason, different cell and battery constructions such as 
AGM, Gel battery, VRLA have been developed to optimise various aspects of 
battery performance [4]. 

The second side of battery technology is lithium-ion battery or Li-ion battery 
(abbreviated as LIB). LIBs are also growing in popularity for military, battery 
electric vehicle and aerospace applications [5]. Roughly speaking, this is modern 
technology, which has a plenty of followers in technical world.  

There are many advantages to use a li-ion cell of battery (picture 2). These 
advantages include high energy density, lifetime, low self-discharge, low 
maintenance, and variety of different types. Nevertheless, some disadvantages need 
to be balanced against the benefits. The li-ion batteries disadvantages are high cost, 
ageing, and required protection. Li-ion batteries may suffer thermal runaway and 
cell rupture. In extreme cases this can lead to leakage, explosion or fire. This fire 
cannot be extinguished and leads to total destruction of vehicle and nearest objects.  

 

 
Picture 2 3 Nissan Leaf LIB cell 

 
The battery technology takes its own place in modern vehicles development. 

A lot of famous manufactures looking for new technology. For example, Honda 
presents new battery chemistry that could succeed lithium-ion and rechargeable 
fluoride-ion batteries could be a breakthrough [6]. However, there are some doubts 
that this type of battery will come out in 20109s. 
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CELLULOSE INSULATION HUMIDITY MONITORING OF POWER 

TRANSFORMERS 

The parameter monitoring peculiarity is measuring inside of the operating 
high-voltage equipment. Humidity is one of the important parameters, which 
determines the resource consumption of cellulose insulation of power transformer 
windings. 

Nowadays humidity of cellulose in the power transformer is estimated by 
results of oil humidity measurements. This method has low accuracy, it means that 
the estimation accuracy of a cellulose insulation resource is low. Therefore, 
increasing the accuracy of measurements is an urgent task for developers of high-
voltage equipment monitoring systems. The purpose of the work is to substantiate 
the measurement of the humidity of cellulose insulation of the windings of the 
power transformer during its operation. The main tasks of the work are the choice 
of the method of measurement, the justification of the structure of the humidity 
monitoring subsystem, the choice of the sensor, the method of transmitting 
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measurement data and energy for supplying the electrical circuit of the sensor 
through a medium with high intensity of the electromagnetic field. 

It is suggested to use a resistive method for measuring the humidity in 
combination with measuring the temperature at the insulation boundary and the 
windings of the transformer. The amount of moisture in the insulation determines 
the value of the electric current at the sensor output. This current, in turn, specifies 
the intensity of the light flux transmitted over the fiber through a zone with high 
intensity of the electromagnetic field inside the transformer to the converter located 
outside the transformer. For the power supply of the sensor measuring circuit, it is 
supposed to use a photovoltaic converter, which is also illuminated through an 
optical fiber with a light flux from an external laser diode. 
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APPLICATION OF <FSM IN A BLACK BOX= METHOD IN REMOTE 

STUDYING 

Remote studying, as a form of engineering education, tends to expand the 
scope of use. Objects and aspects of remote studying are constantly becoming 
more and more complex. One such object is the logical control system, which is 
studied using the Finite state machine (FSM) function set. The experimental part of 
the relevant training courses includes the study of technologies for the synthesis of 
structures of such systems. The training practice revealed problems for students in 
developing the FSM as logical control systems with new non-template functions. 
For practice, solving such problems, you can use the method "FSM in a Black 
Box" 

The essence of the method is to describe the properties of some essence 
(object or process) on the basis of the assumption that it is a system with inputs, 
outputs and states. Properties of this system are described through the 
interconnection between inputs and outputs. Aspects of system implementation, 
composition and connections between internal elements and states are not 
investigated. 

The version of this experiment for use in the remote lab of GOLDi was 
designed and implemented at the Technical University of Ilmenau within the 
Erasmus + KA1 program. During the experiment, the student sees only signals 
from inputs, outputs and states that are displayed by changing the color of the 
indicator. Watching the movement of the virtual physical system, the student 



 

112 
 

makes a conclusion about which indicator corresponds to which signal. When a 
student is sure of the final conclusions, he can enter answers using the drop-down 
lists. After that the result of the experiment is checked by the program for 
correctness. Also a method for preventing cheating was created using Fisher-Yates 
shuffle method. Due to this method, at the beginning of the experiment, the row of 
indicators is placed in random order. Thus, for each subsequent experiment, the 
correct answer will be unique, and it will not allow students to cheat using the 
other students9 answer as their own. 
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 5B>N FVєW @>1>B8 1C;> A:;040==O :><?9NB5@=>W ?@>3@0<8 ACG0A=>3> 
@V2=O 2 A8AB5<V MATLAB 4;O 02B><0B870FVW @>7@0EC=:>28E ?@>F5AV2. 

%B@C:BC@0 ?@54AB02;5=>W ?@>3@0<8: 
clear; clc 

% �)��!�  ��!�:  
%1.  !������!�  #"+�&�"��  ' "��:  i1(0-), uc(0-). 

i10_=  ; uc0_=  ; 

%  $"�$�)'!"� %)� � #�%�/ �" '&�*��:  
%  "�"�",�!!/ %� �"��+!�) � �!!�): 
syms s M  M1 I1 t Mi2 D D1 M2 D2 

%%�����Є " $��!/!!/ � "#�$�&"$!�� ("$ � ��#�%'. 
% �0 F8<8 @V2=O==O<8 A:;040є<> "%!"�!'  �&$�*. ?@8 =52V4><8E  
% >?5@0B>@=8E AB@C<0E  2 A8<2>;VG=V9 D>@<V V AB>2?5FP ?@028E G0AB8=: 
%  �1(s)   �2(s)     �3(s)  �4(s)    �5(s) & - =52V4><V >?5@0B>@=V AB@C<8;         
M=[-1          0           0     1         -1 & ;...% = 0 
        &&&&&&&&&&&&&..% = 0   
        &&&&&&&&&&&&.  ];   % =- uc0_/s 

 

%"�+�%�� " ���!�+!�� "%!"�!"�  �&$�*�: 
D=det(M); 

%  0B@8FN 4;O >1G8A;5==O 287=0G=8:0 I1(s) >B@8<Cє<> H;OE>< 70<V=8 

%  ?5@H>3> AB>2?G8:0 >A=>2=>W <0B@8FV AB>2?F5< 2V;P=8E G;5=V2: 
M1=[0   0                 0    1        -1 &.;... 
         &&&&&&&&&&&&..;... 
     &&&&&&&&&&&&.]; 
%  ���!�+!�� ��/ I1(s): 
D1=det(M1); 

% �"�$���!!/ "#�$�&"$!"�" %&$' ' I1(s)  
%  ��  �&$�+!". ("$ '�".: 
I1=D1/D; 

%  ��"$"&!� #�$�&�"$�!!/ ��#��%� ��/ i1(t) 
i1=ilaplace(I1,t); 

%  %&�"$.Є "  �%�� i1(t) ��/ #"�'�"�� �$�(���  
for k=1: 200 

    tk=0.000001*k; 

    Mi1(k)=subs(i1,'t',tk); 

end 

%  #�$�&�"$�!!/  �%��' Mi1  �" +�%�"�"� ("$ �:  
Mi1v=vpa(Mi1,10); 

%  �$�(�+!� #"�'�"�� 

plot(Mi1v); 

grid; 

ylabel('i1 A'); xlabel('t mks'); 
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PIEZOELECTRIC TRANSFORMER 

A piezoelectric transformer is an electrical device in which a direct and 
reverse piezoelectric effect is used to convert electrical energy or a signal. The 
purpose of this conversion may be a change in the amplitude of the voltage or 
galvanic isolation, and also depending on the direction of the polarization vector 
and the direction of propagation of the excited oscillations, piezoelectric 
transformer divided into transverse-longitudinal, transverse-transverse, 
longitudinal-longitudinal and longitudinal-transverse. 

Electromagnetic transformers differ from piezoelectric transformers by 
converting energy: to electric, acoustic, electric, which leads to a significant 
simplification of the design of the piezoelectric transformer, in where there are no 
wires or windings, that helps to better operation and reliability of the device. The 
piezoelectric plate in the simplest case has two pairs of electrodes forming (Fig.1) 
the exciter and the generator. Using the reverse piezoelectric effect, the exciter 
creates a mechanical deformation in the plate, covering the entire volume of the 
piezoelectric element in the form of an acoustic wave. In the generator section of 
the piezoelectric transformer, as a result of the direct piezoelectric effect, an 
alternating signal is generated, that is galvanically separated from the input 
voltage. 

 

 
1, 3 -  exciter section; 2, 3 - generator section. 

Figure 1 − The simplest layout of the piezoelectric transformer. 
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Different types of piezoelectric ceramics are used as a working material for 
piezoelectric transformers, since it is the piezoelectric ceramics that allows 
structurally to combin in one plate both elements of the piezoelectric transformer 3 
the exciter and the generator. This is due to the technological possibility of 
differentiated orientation of the piezoelectric polarization vector in the 
manufacturing process of the corresponding monoblock ceramic piezoelectric 
elements. 
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PERSPECTIVES OF DEVELOPMENT OF SWITCHING MACHINES 

Today, switching equipment is widely used in high-voltage technology. 
Various types of switches, short circuits, contactors, etc. are belonged to it. The 
main task of switching devices is switching the electrical circuit and removing the 
voltage from a part of the electrical installation. 

Switches are most common switching devices. In large-scale industries, 
reusable switches for voltages over 110 kV are quite popular. The significant 
drawback of these switches is origination of arcs. For the reason of  need to make a 
large number of arc breaks of 553110 kV per break, modern air circuit breakers are 
cumbersome, difficult to control and not enough reliable. Therefore, the main task 
is to reduce the number of arc breaks through voltage increase per one break to 300 
- 350 kV. This will help to create switches smaller in size due to the less number of 
arc breaks. For mass production of this kind of equipment we need to use new 
technologies. New composite materials should be used to create arc chambers and 
related components. 

The creation of self-guided equipment is an important trend to improve 
switching devices. An example of such equipment today is a circuit breaker. The 
most common in the home are mechanical automatic switches. Such switching 
contact devices are unreliable in conditions of large-scale production, therefore it is 
reasonable to use electronic ones in enterprises. The use of IT and microprocessor 
technologies contributes to the development of this equipment. 

The development of switching installations using superconducting materials 
is very promising. With their help it is possible to significantly reduce the 
requirements for the breaking capacity of switches. But because of the high cost of 
superconductors it is reasonable to use old technologies. Today the development is 
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underway aimed at reducing the cost of these materials for greater availability in 
the manufacture of switching devices. 

Based on the above, we can conclude that the use of IT technologies, 
composite and superconducting materials for the manufacture of switching 
installations helps eliminate many of the shortcomings and improve the properties 
of modern switching devices. 
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SYNCHRONOUS AC MOTOR 

The purpose of the work is to analyze the structure and  the advantages of 
using synchronous motors in energy-intensive enterprises. 

The synchronous AC motor consists of stator with three phase winding and 
multipolar rotor. A magnetic core which is assembled from stamped plates of 
electrical steel is pressed into the stator, a three-phase winding is laid in the slots of 
the magnetic core, the axes of which are shifted in space at an angle of 120 
degrees. Its armature winding (stator) is connected to a three-phase alternating 
current source, and a direct current from an external source is fed into the field 
winding (rotor). Due to the interaction of the rotating magnetic field created by the 
three-phase winding of the armature, and the field created by the excitation 
winding, an electromagnetic momentum arises, causing the rotor to rotate. 

Starting a synchronous motor directly into the network is impossible, since 
the rotor, due to its considerable inertia, cannot be immediately attracted to the 
rotating field of the stator, the rotational speed of which is set instantly. As a result, 
a stable magnetic coupling between the stator and the rotor does not occur. To start 
a synchronous motor special methods are used. Asynchronous start-up is usually 
used, in which the engine is supplied with a special short-circuited starting winding 
made of a squirrel-cage type. After the acceleration of the rotor to a rotational 
speed close to synchronous, the direct current passing through the field winding 
creates a synchronizing moment, which draws the rotor into synchronism. 

In a conclusion we can say that most synchronous motors are used where 
precise constant speed is required. In high-horsepower industrial sizes, the 
synchronous motor provides two important functions, which are its advantages in 
comparison with asynchronous induction motor. First, it is a highly efficient means 
of converting AC energy to work. Second, it can operate at leading or unity power 
factor and thereby provide power-factor correction. 
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As the disadvantage is the initial cost of a synchronous motor. It is more than 
that of a conventional AC induction motor. These initial costs are often off-set 
because Synchronous motors have speed / torque characteristics which are ideally 
suited for direct drive of large horsepower, low-rpm loads such as reciprocating 
compressors. 
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STAGES OF DEVELOPMENT OF THE ASYNCHRONOUS MOTOR 

The purpose of  report is to show the importance of the use of asynchronous 
motors, due to the simplicity of the device, high reliability and operation,lower cost 
compared to other engines. Therefore have gained wide application. Asynchronous 
current motors have found wide application in industry and agriculture. With their 
help, metal-cutting and woodworking machines, cranes, winches, elevators, 
escalators, pumps, fans and other mechanisms are set in motion 

Single-phase asynchronous motor is often used in household appliances such 
as vacuum cleaners, fans, food  processors, blenders. Even as part of a personal 
computer, you can find more than one asynchronous motor .Two-phase 
asynchronous motors are widely used as executive asynchronous motors in 
automation systems, in particular, in radar stations and automated control systems. 
These motors are designed to convert electrical signals into a given rotation or 
rotation of the shaft. The most widespread engines of low power - from fractions of 
a watt to 100 watts. The executive engine comes into rotation when the signal is 
supplied from the driver (selsyn transformer via an amplifier), and when removed 
it should immediately stop without the use of braking devices. This engine almost 
does not work in nominal mode, it is characterized by a constant change in speed, 
frequent starts, reverses and stops. 

The following basic requirements are imposed on executive engines: stability 
of operation, linearity of adjusting and mechanical characteristics, low control 
power, large starting torque, lack of self-driving, change in wide limits of 
rotational speed, speed, reliability, small weight and dimensions. All these 
requirements are largely met by two-phase asynchronous motors. In addition, their 
main advantage is the simplicity of design and reliability. 

However, the first was born precisely a three-phase electric motor, whose 
principle of operation was based on the interaction of electromagnetic fields. 
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The principle of operation of asynchronous motors is based on the fact that 
the stator induces a magnetic field in the windings or <squirrel wheel=. Under its 
action, a current appears in the conductors of the rotor, and with it the own 
magnetic field. The variable magnetic field of the stator carries the rotor behind it, 
and the rotor begins to rotate. But the magnetic field of the rotor is always delayed 
relative to the stator field, and the rotation of both fields cannot occur 
synchronously. 

All these types of engine have only one drawback, they can really overheat. 
The rest of the advantages over other types of engines: 

A simple device makes it economical in production, low energy consumption 
leads to efficiency of devices equipped with this engine, versatility of application 
in devices where exact maintenance of rotational speed is not required or there is a 
control circuit with feedback that provides rotation with a given frequency ,high 
reliability in work, asynchronous motor can work with single-phase connection. 
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PERSPECTIVES OF INDUCTION MOTOR APPLICATION 

Asynchronous motor is one of the greatest electro technical inventions of the 
20th century. Because asynchronous motor is absolutely better than all other types 
of electric motors. Scientist all over the world one hundred percent sure that 
induction motors can easily replace all traditional types of motors which we know 
today.  

The asynchronous motors are very common in all electro technical branches 
nowadays. The applications for its cover almost every stage of manufacturing and 
processing. Over 90% of the motors used in the world are asynchronous motors 
and they have huge applications all around, in a wide variety of domains. Some of 
them are: centrifugal fans, blowers and pumps, compressors, conveyors, textile and 
paper mills, lathe machines etc. And it's worth to add, about the use of technology 
of this motor in electric vehicles today. And this is just a small part of where these 
motors are used. 

Moreover, motor design is pretty simple. Interesting that the basic design of 
induction motor has not changed very much in the last 40 years, the typical AC 
induction motor comprises 2 electromagnetic parts: stationary copper or aluminum 
part called the stator and the rotating part called the rotor, supported at each end on 
bearings.  
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When three phase stator winding of an induction motor is energized from a 3 
phase supply, a rotating magnetic field is set up which rotates round the stator at 
synchronous speed (Ns = 120 f/P). The rotating field passes through the air gap and 
cuts the rotor conductors, which as yet, are stationary. Due to the relative speed 
between the rotating flux and the stationary rotor, e.m.f.s are induced in the rotor 
conductors. Since the rotor circuit is short-circuited, currents start flowing in the 
rotor conductors. The current-carrying rotor conductors are placed in the magnetic 
field produced by the stator. Consequently, mechanical force acts on the rotor 
conductors. The sum of the mechanical forces on all the rotor conductors produces 
a torque which tends to move the rotor in the same direction as the rotating field. 

The fact that rotor is urged to follow the stator field (i.e., rotor moves in the 
direction of stator field) can be explained by Lenz9s law. According to this law, the 
direction of rotor currents will be such that they tend to oppose the cause producing 
them. Now, the cause producing the rotor currents is the relative speed between the 
rotating field and the stationary rotor conductors. Hence to reduce this relative 
speed, the rotor starts running in the same direction as that of stator field and tries 
to catch it.  

Three-phase squirrel-cage induction motor are so widely used because, first 
of all, they had a lot of constructive advantages, such as they are good self-starting 
and it has a high starting torque, secondly, they are very reliable and finally they 
are really low costly at maintenance. Induction machines are very cheap when 
compared to synchronous and DC motors. This is due to the modest design of 
induction motor. Therefore, these motors are overwhelmingly preferred for fixed 
speed applications in industrial applications and for commercial and domestic 
applications where AC line power can be easily attached. Induction motors are 
maintenance free motors unlike DC motors and synchronous motors. The 
construction of induction motor is very simple and hence maintenance is also easy, 
resulting in low maintenance cost.  

Another major advantage an induction motor is that it is high starting torque. 
The staring torque of induction motor is very high which makes motor useful for 
operations where load is applied before the starting of the motor. 3 phase induction 
motors will have self-starting torque unlike synchronous motors. However, single-
phase induction motors does not have self-starting torque and are made to rotate 
using some auxiliaries. 

So, based on the above facts we can make a conclusion about a number of 
advantages and perspectives of using induction motor in householding and almost 
at every stage of manufacturing and processing at all. Because all modern 
induction motors are easy operation in practice, they are had an easy torque 
regulation and a right ability to connected directly to the AC source. Besides they 
are low cost maintenance and durability, reliable and having a low cost. 
Consequently, all these pros reveal the potential of induction motor application. 
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+8B0==O 24C<;82>, 7 @>7C<V==O< 3 F5 ?@>1;5<0 4;O B8E, G8O <>20 =5 є 
@V4=>N, >4=0: ABC45=B8 ?>28==V G8B0B8 0=3;><>2=V B5:AB8 B0 6C@=0;8 V7 
A?5FV0;L=>ABV, B><C I> 1V;LHVABL =>2VB=L>W V=D>@<0FVW =040єBLAO 0=3;V9AL:>N 
<>2>N. #@>1;5<C <>6=0 ?>4>;0B8 ?52=>N <V@>N, O:I> 28:;040GV 
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0=3;V9AL:>W <>28 70157?5G0BL A2>WE ABC45=BV2 V=AB@C<5=B0<8, O:V 4>72>;OBL W< 
?>4>;0B8 B@C4=>IV ?@8 @>7C<V==V =5>1EV4=8E B5:ABV2. *V V=AB@C<5=B8 
2:;NG0NBL 2848 7=0=L B0 <5B>48:8 ,O:V =5>1EV4=V 4;O B;C<0G5==O, @>7C<V==O 
=0ABC?=8E ?@>1;5< ?@8 G8B0==V B5:ABV2 0=3;V9AL:>N <>2>N: 1) V=B5@?@5B0FVO 
7=0G5==O A;V2; 2) @>7C<V==O @5G5=L 3) @>7C<V==O 0170FV2, 4) @>7C<V==O 
V=B5@?@5B0FV9 V;NAB@0FV9, 3@0DV:V2, 4V03@0<,B>I>. �;O 28@VH5==O F8E 
?@>1;5< ?@>?>=CєBLAO 70AB>A>2C20B8 B0:V =02G0;L=V <5B>48: 1 3<5B>4 
V=B5@?@8B0FVW A;>2=8:V2 ( ?5@52V@:0 7=0G5==O A;>20 C A;>2=8:C, V=B5@?@5B0FVO 
7=0G5==O A;>20 70 4>?><>3>N 0=0;V7C A;>2>B@C, 74>304:0 ?@> 7=0G5==O A;>20 
V7 :>=B5:ABC- 45DV=VFVO, 4>A2V4, :>=B@0AB 01> 28A=>2>:); 2. 3 <5B>4 @>7C<V==O 
@5G5=L; 3 3 0=0;V7 0170FV2 B5:ABC( 28O2;5==O B5<8, >A=>2=>W V45W, >A=>2=8E 
4>?><V6=8E 45B0;59, 4@V1=8E ?V4B@8<CNG8E 45B0;59); 4 3 V=B5@?@5B0FVO 
V;NAB@0FV9 (3@0DV:V2, B01;8FL, 4V03@0<). 

�C?8=8<>AL 1V;LH 45B0;L=> =0 <5B>4V-B5E=VFV @>7C<V==O @5G5==O. �>;8 
ABC45=B G8B0є B5:AB V7 ?V4@CG=8:0, AB0BBN 01> V=H89 <0B5@V0; 0=3;V9AL:>N 
<>2>N, G0AB> B@0?;OєBLAO B0:, I> 2V= 7=0є 2AV A;>20 2 @5G5==V, 0;5 =5 <>65 
7@>7C<VB8, I> F5 @5G5==O >7=0G0є, >A>1;82> :>;8 2>=> 4>235 B0 A:;04=5. 
&0:8< G8=><, ABC45=B =5 @>7C<Vє ,I> 2V= G8B0є. �;O B>3>, I>1 ABC45=B 
@>7C<V2 B0:V @5G5==O, ?@>?>=CєBLAO G>B8@8 B5E=V:8: 0=0;V7 @5G5==O, 
@>7?V7=020==O 7=0:V2 ?C=:BC0FVW, @>7?V7=020==O B5@<V=V2 ?>A8;0==O, 
@>7?V7=020==O A83=0;L=8E A;V2. 

�=0;V7 @5G5==O. /:I> ABC45=B =5 @>7C<Vє @5G5==O, =5>1EV4=> 
?@>0=0;V7C20B8 9>3>  @>7182H8 =0 G0AB8=8. �;O B>3>, I>1 7@>18B8 F5 
?@028;L=>, =5>1EV4=> =02G8B8 ABC45=B0 @>7?V7=020B8 7@07:8 @V7=8E @5G5=L. 
&>4V, ABC45=B 7<>65 ?@8 0=0;V7V @5G5==O 28O28B8 >A=>2=5 4VєA;>2>- ?@8AC4>:, 
?>BV< 3>;>2=89 ?V4<5B(157 9>3> <>4VDV:0B>@V2). /:I> 4VєA;>2>-?@8AC4>: 
?>B@51Cє 4>40B>: 01> 4>?>2=5==O. %BC45=B 7<>65 7=09B8 F59 4>40B>: 01> 
4>?>2=5==O. � >AB0==є,I> ABC45=B 7@>18BL,F5 7=0945 <>4VDV:0B>@8.  

$>7?V7=020==O 7=0:V2 ?C=:BC0FVW. /: V A;>20, 7=0:8 ?C=:BC0FVW 
4>?><030NBL 4>=5AB8 4> G8B0G0 4C<:8 02B>@0. &><C, =5>1EV4=> I>1 ABC45=B 
7=02 7=0G5==O  B0 28?04:8 28:>@8AB0==O F8E 7=0:V2, 0 28:;040G ?>28=5= 
=02G8B8 ABC45=B0 28:>@8AB>2C20B8 FV 7=0==O 4;O 28O2;5==O 7=0G5==O A;V2 B0 
@5G5=L  !0?@8:;04: :@0?:0 7 :><>N (; ) <>65 70<V=8B8 A;>2> <and=, 0 :><0 
<>65 70<V=OB8 4VєA;>2>.(The sand provides the silica: the soda ash, the soda.) 

�87=0==O B5@<V=V2 ?>A8;0==O. �2B>@8 =0C:>2>W ;8B5@0BC@8 G0AB> 
28:>@8AB>2CNBL B5@<V=8 ?>A8;0==O, 4;O B>3> I>1 C=8:0B8 ?>2B>@5==O 
>4=>3> V B>3> 6 A;>20. *V B5@<V=8 ?>A8;0==O 2:;NG0NBL >A>1>2V 709<5==8:8, 
e.g. it, they, he; 2:07V2=V 709<5==8:8 e.g. which, that, who, whom; B0 V<5==8:8  
e.g. the method, the technique, the process, etc.!5 2<V==O @>7?V7=0B8 B0:V 
B5@<V=8 ?>A8;0==O ?5@5H:>460є @>7C<V==N B5:AB>2>3> <0B5@V0;0. 
!0?@8:;04: When they are dissolved in water, some kinds of molecules do and 
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some do not, remain intact. Those that do not remain intact break up into ions. 
.They= molecules; some= some kinds of molecules; those= some kinds of 
molecules.  

$>7?V7=0==O A83=0;P=8E A;V2. %83=0;L=5 A;>2> 3F5 A;>2> 01> D@070, O:V 
28:>=CNBL DC=:FVN 79є4=0==O A;V2 C @5G5==V. <V6 @5G5==O<8 01> <V6 
0170F0<8.  �7030;V ABC45=B8, O:V G8B0NBL 0=3;><>2=V B5:AB8 =5 @>7C<VNBL 
206;82>ABV F8E A;V2 V O: =0A;V4>:.  0NBL ?@>1;5<8 V7 @>7C<V==O< B5:ABC. 
&><C. ABC45=BV2 =5>1EV4=> =02G8B8 725@B0B8 C203C =0 A83=0;L=V A;>20  V 
=0<030B8AO V=B5@?@5BC20B8 , I> 2>=8 7=0G0BL B0 ?>:07CNBL. 
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USING FRAMEWORKS FOR TEACHING READING IN AN ESP 

COURSE 

According to the survey carried out by Google into the key characteristics for 
achieving success as a Google employee, knowledge of STEM subjects (science, 
technology, engineering and maths) did not appear first. Instead, the survey placed 
skills such as coaching, insight, empathy, critical thinking, problem solving, and 
dealing with complex ideas at the top of the list. 

As ESP teachers, we are interested in the 8soft skills9 which reflect the needs 
of the 21st century workplace. It9s our job to make sure our ESP course materials 
and the content of our classes reflect the English needed to support these emerging 
skills.  

This is reflected in the overall aim of the National ESP Curriculum for 
Universities, which runs as follows: 8to develop students9 professional language 
competences, enabling them to function effectively in culturally diverse academic 
and professional environments9. 

These skills can be integrated into ESP course programmes via authentic 
materials. We rely on the definition of authentic materials suggested by D. Nunan: 
8Authentic is any material which has not been specifically produced for the 
purpose of language teaching9. 

However, not only the benefits, but also challenges of using authentic texts in 
an ESP course should be regarded. Special attention should be given to the ways of 
dealing with the challenges identified.  

One of the tools to enhance students9 8soft skills9 in an ESP classroom, when 
teaching reading and speaking, is frameworks.  
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Framework materials are known to take the concept of visual representations, 
but use them for the production of language. They introduce a context, within 
which the learners fit their content and their language competence.  

When teaching reading, students are to be introduced to various types of 
frameworks so that varied content could be represented in differed ways. The 
challenges and benefits of using frameworks become evident through practice, and 
students decide on the most appropriate and efficient approach to the text. 
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&$'�!"-� !��+�!!3 +�&�!!2 �!"�� !"2  "�"2 

!02G8B8 G8B0B8 V=>75<=>N <>2>N 3 >4=5 7 ?@0:B8G=8E 70240=L 
28:;040G0 2 =02G0;L=><C 70:;04V. �V4?>2V4=> 4> AB0=40@BC ABC45=B8 ?>28==V 
=02G8B8AO A0<>ABV9=> G8B0B8 02B5=B8G=V B5:AB8 @V7=>3> E0@0:B5@C V B8?C. 

#@>F5A =02G0==O G8B0==O V=>75<=>N <>2>N CA:;04=NєBLAO FV;8< @O4>< 
>1'є:B82=8E B0 AC1'є:B82=8E D0:B>@V2. !0A0<?5@54, 28:;040G ?>28=5= 
2@0E>2C20B8 >1'є:B82=V B@C4=>IV >@D>3@0DVG=>W A8AB5<8 28CGC20=>W <>28 
(>A>1;82V 0=3;V9AL:>W), O:V A:;0;8AO VAB>@8G=>. !091V;LH E0@0:B5@=8<8 7 =8E 
є B0:V: 

1. "5’є>F<6AV FDG8ABщV BDHB7D4HVчABW E<EF9@<. 
0) :V;L:VA=0 =5045:20B=VABL <V6 1C:20<8 B0 72C:0<8 C A;>2V, B>1B> <V6 

3@0DVG=8< B0 72C:>28< >1@07>< A;>20, =0?@8:;04: 
daughter /'d :tM/, thorough /'" rM/, nephew /'nevju:/; 
1) :V;L:VABL 1C:2 0;D02VBC B0 :V;L:VABL 3@0D5<, O:V 2>=8 CB2>@NNBL 

(0=3;.26 1C:2 40NBL 104 3@0D5<8, =V<5FL:V 26 1C:2 3 1V;LH5 80 3@0D5<); 
2)  @V7=>G8B0==O >4=0:>28E 1C:2 B0 1C:2>A?>;CG5=L: 
pin-pine, cut-put, now-snow, sugar, his, vision; 
3) :V;L:VABL 1C:2 0;D02VBC B0 :V;L:VABL 3@0D5<, O:V 2>=8 CB2>@NNBL: 
26 1C:2 40NBL 104 3@0D5<8 (nice 4 light); 
4) =0O2=VABL "=V<8E" 1C:2 C A;>20E: kite, through, Wednesday; 
5) =0O2=VABL 4V0:@8B8G=8E 7=0:V2. 
6)?5@540G0 >4=>3> V B>3> 6 72C:0 @V7=8<8 1C:20<8 B0 

1C:2>A?>;CG5==O<8: [k] 4 cat, kitchen, school, question. 
2. "5’є>F<6AV @B6AV FDG8ABщV: 
�@V< ACB> B5E=VG=8E/3@0DVG=8E B@C4=>IV2 G8B0==O, O:V CG=V <0NBL 

?>4>;0B8 =0 ?>G0B:>2><C ABC?5=V =02G0==O, 4>FV;L=> =0720B8 V 45O:V <>2=V 
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B@C4=>IV B5:ABV2, :>B@V, C A2>N G5@3C, <>6CBL A?@8G8=OB8 ?5@5H:>48 4;O 
?@028;L=>3> @>7C<V==O 7<VABC. !0725<> 45O:V 7 =8E: 

0) =0O2=VABL 1030B>7=0G=8E B0 :>=25@B>20=8E A;V2: At last he became a 
proud owner of the thing that had real springs and a mattress. 

1) =5?@O<89 ?>@O4>: A;V2 (V=25@AVO): No sooner had Miss Sophie noticed 
her cousin Paul than a pleasant smile touched her lips. 

2) 72>@>B8 7 4Vє?@8:<5B=8:0<8 B0 4Vє?@8A;V2=8:0<8: The goods having 
been sold, Jim returned home immediately. 

3)C<>2=V 157A?>;CG=8:>2V @5G5==O: Mr. Johnson decided to lock all the 
doors in the house, should any emergency arise. 

5) 35@C=4V0;L=V 72>@>B8: After having been informed of Mark's arrival, he 
went downstairs without delay. 

6) A:;04=V @5G5==O B0 :>=AB@C:FVW: Opening the drawing-room door 
noiselessly, he had stood watching the expression on her face, indifferent from any 
he knew, so much more open, so confiding, as though to her music she was giving 
a heart he had never seen. (J. Galsworthy. In Chancery). 

3. %G5’є>F<6AV FDG8ABщV: =54>AB0B=L> AD>@<>20=V ;5:A8G=0, 
3@0<0B8G=0 =028G:8, =028G:8 B5E=V:8 G8B0==O. 

'AV FV B@C4=>IV V=H><>2=8E B5:ABV2 ABC45=B8 <0NBL ?>4>;0B8 
?>ABC?>2>: A?>G0B:C 2>=8 >2>;>4V20NBL B5E=V:>N G8B0==O 23>;>A 70A2>NNBL 
A?5F8DV:C 1C:2 0;D02VBC B0 <>2=89 <0B5@V0;, 28:>=CNBL 25;8:C B@5=C20;L=C 
@>1>BC 7 B5E=V:8 G8B0==O, >B@8<CNG8 O:><>30 1V;LH5 =020=B065==O =0 
7>@>289 0=0;V70B>@; 73>4>< ?5@5E>4OBL 4> G8B0==O <>2G:8, >2>;>4V20NG8 
?@89><0<8 2;0A=5 G8B0==O O: <>2;5==є2>W 4VO;L=>ABV. 
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HOW TO IMPROVE READING SKILLS WHEN LEARNING ENGLISH 

Reading is a very important language learning skill. It helps to improve all 
parts of the English language 3 vocabulary, spelling, grammar and writing. 
Improve and use your reading skills and you will improve all your English skills. If 
you want to learn English more quickly, lots of reading is important. The more you 
read the more your brain gets about how the language works. 

Reading is the best way to improve your vocabulary. The context of articles, 
stories and conversations helps you to figure out and understand the meaning of 
English words in the text that are new to you. Reading also provides repetition of 
vocabulary words you have already learned and help you to remember them. 
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<Reading comprehension= refers to how much you understand of what you read. 
Even if you read an English book every week, it doesn9t help your learning much if 
you don9t know what the words on the pages are saying. The way that will actually 
improve your skills is to learn a skill well, you need to learn smaller parts that will 
help you <build= your knowledge and skills. 

To really understand what you read, you might need to work on other skills 
first. You might need to practice reading quickly (or slowly). You might need to 
stop choosing very difficult books, and start choosing the right books for your skill 
level. Start easier, start smaller and slower, and then gradually increase the 
difficulty. Remember this when you9re working to improve your reading 
comprehension 3 and any other English language skill. The steps below will show 
you exactly how to improve reading skills the right way.  

Always make special time to read. If you9re reading to improve your 
comprehension, you need to have special time and then focus and study. You 
should try to spend at least 30 minutes every day on focused reading. The more 
you read, the more you9ll improve. 

Read the right books. You should read things that you enjoy. You should also 
choose books that are at an English level just above the one you9re most 
comfortable with. Find the perfect book for improving your reading 
comprehension. 

Ask yourself questions while reading and after reading. Learning how to read 
English books is about more than just reading the words. There are a few things 
you can do before, during and after reading to help you better understand the text. 
Before you read, browse the text. That means you should look over the text 
quickly without actually reading every word. Take some time after you read too, to 
browse again and summarize what you remember. Try to quickly say or write a 
few sentences that describe what the text was about. Thinking about what you read 
will show you how much of it you really understood and help you figure out if you 
still have questions. 

 Improve fluency first. Imagine reading an entire article or even book, 
stopping after every word. It would be difficult to understand. To improve your 
understanding, it9s important to improve your fluency first. When you can read at a 
comfortable speed, you can focus on understanding. 

 Once you9ve learned to speed up, slow down. One great way to slow 
yourself down is to read out loud. Focus on speaking every word carefully and 
pronouncing it well. 

 Ask lots of questions. The more you question what you read, the deeper you 
get into the meaning. Write down any questions that come to mind as you9re 
reading. Stick them in the text. When you finish reading, go back and see how 
many of the questions you can answer now. If there are any questions you still 
don9t know the answer to, re-read that part of the text and try to find the answer. 

https://www.fluentu.com/english/blog/classic-english-books/
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Read it again. If there are any new words in the text, you9ll see them again 
every time you read again, helping you remember them. Read the article again. 
Write down everything you can remember again. Every time you read something, 
you understand more of it.  

Read many kinds of texts.  
Read books, newspapers, magazines, blogs, emails, Tweets and texts. Read 

anything and everything. Follow some interesting people or websites on Facebook. 
If you follow these steps to learn English reading, you might suddenly 

discover that you9re reading better and understanding more even in your own 
native language. 
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MOST ESSENTIAL READING SKILLS YOUR STUDENTS NEED 

"The greatest pleasure in life is that of reading" as William Hazlitt put it. 
Reading is certainly one of the most essential and basic skills that we have to 
acquire at some point of our life. It all starts with our parents reading to us before 
sleep and then develops into reading for and by ourselves. 

What is reading, however? Wikipedia states that "reading is the complex 
cognitive process of decoding symbols to derive meaning. It is a form of language 
processing". Nevertheless, current thinking in the field of reading research 
proposes this definition of reading as "an interactive process in which the reader's 
prior knowledge of the world interacts with the message conveyed directly or 
indirectly by the text". If you think about it, reading is a process as it has various 
stages (before-, during-, and after-reading) at which different tasks need to be 
performed. Also, reading is interactive as the mind of the reader interacts, conducts 
a dialogue, actively engages with the text to decode, assign meaning, and interpret. 
Next, the reader applies prior knowledge of the world to this act, and finally, gets a 
message which is to be conveyed or constructed. It is so much more than starting 
with the first word on the page and moving along each line till you get to the end. 

You probably know that even in your own language reading is regarded as 
important because it can be entertaining and educational, can open up new worlds 
and enrich your life, and can improve hand-eye co-ordination and enhance social 
skills. 

But for learning a foreign language, in this case English, reading in that 
language has additional important benefits that can help you learn the language 
faster and more completely. 
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Reading is an essential skill for academic success, and we all know how 
important it is. We would not spend the time we do teaching it if we did not value 
reading. Even though reading is so essential, we often overlook the fundamental 

reading skills that our students need. Reading is not just about going from the 
beginning to the end of a written passage. There are different reading strategies to 
use for different informational outcomes. 

To function effectively, a mechanic needs many tools. So does a reader. Here 
are a few strategies your students should learn to give them full academic success: 

1. Surveying. It is a specialized technique for getting a mountaintop view of 
an article, chapter, or entire book. Written communication has certain 
characteristics which make surveying possible. What a students needs is to read the 
title, the first paragraph, all headings, italicized words, graphs, and tables, and the 
last paragraph. Eventually the student will end up with the best overview with a 
minimal investment of time. 

2. Skimming. It concentrates your attention on the meat of the text 3 the 
important part, the essentials. In order to skim your student will have to read the 
first and the last sentences of the paragraph. In between there are always key words 
or phrases that expand, clarify, or support the main idea. To skim an entire article, 
chapter pr book, the student will have to add paragraph skimming to the surveying 
technique. 

3. Scanning. It is a proverbial needle-in-a-haystack situation. Scanning is not 
automatic. It needs practising. To insure accuracy in scanning your student should 
apply the following four steps: visualizing the thing to be spotted, using all the 
available clues, using paragraph topical clues and using systematic scanning 
patterns. Generally speaking, scanning serves two functions. It uncovers relevant 
information. It also accelerates your student's reading speed and flexibility. 

Thus, the survey is like a quick, high-altitude glimpse of a large city from a 
plane. Skimming is a lower-altitude view, with more details observable. And 
scanning is a supersonic zooming in for a close glance at only one specific house. 

But there is another reading technique which is no less important than speed. 
It is reading for meaning. 

4. Reading for details or facts focuses on the top side of comprehension, 
that is, what is on the surface. It opens up a new in-depth side of comprehension 
when one side is not enough. After all, you build meaning by fitting details 
together. At this point, reading and thinking become inseparable. Even though 
"when reading for detail, students should read every sentence, but they should 
not try to know the exact meaning of each word& They should rather aim to 

understand about eighty percent of the information they read and infer the 
meaning of unknown words as they read. If they need an answer to a particular 
question that they may have missed, they can always go back and scan for it."  
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Reading may sometimes seem as easy as abc, but in fact there are strategic 
ways to make your students9 reading more useful and productive. By teaching 
them surveying, skimming and scanning in addition to reading for detail, you will 
give your students the strategies they need to be successful learners. 
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CRITERIA FOR TEXT SEL�CTION IN TEACHING TECHNICAL 

STUDENTS TO READ PROFESSION-ORIENTED TEXTS IN A FOREIGN 

LANGUAGE 

The problem of choosing texts for reading implies taking into account a 
number of basic criteria, such as readability, content suitability, adequate length, 
level of complexity, variety of texts types (narrative, argumentative, descriptive...) 
and styles, appropriateness for different types of reading strategies ( thorough 
reading, skimming, scanning, searching for information). 

Determining the readability of the text the task of a language teacher is to 
focus on lexical readability as it has been found to be the most influential 
dimension for reading comprehension. Features frequency, lexical variation, 
concreteness, polysemy, word-formation patterns and context specificity has an 
impact on text  readability.  

The selected reading passages  are supposed not only to be linguistically and 
culturally acceptable but also understandable for the students from the viewpoint of 
content, topic, and concepts. At the same time too primitive and explicit in terms of 
content texts should be avoided because they do not inspire interest, lack challenge 
and can not serve for effective sub-skills training.  

Suitability of content is another important criteria in text selection. Text 
content should be in line with the specialism of the students. Texts should appeal to 
students9 interests, age, level, knowledge of the world. 

The rationale of the text length depends on the purposes of reading, the types 
of the text processing, students' reading speed. 

Another important selection criterion is texts authenticity. The authentic 
texts are the texts not adapted for linguistic purposes. The aim of the language 
teacher is to accoustom students to reading and comprehending authentic material 
despite its complexity, because in such a way students are exposed to real language 
system, its discourses, redundancies, figures of speech, etc. The idea of teaching 
reading through authentic texts acquires more and more approval by language 
teachers, because it is bridge to real-life communication. However, the texts for the 
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ESP coursebook should be chosen with special care, accompanied by a range of 
learning tasks and activities to facilitate the perception of reading materials. 
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 "���� +�&�!!3 � �"!&��%&� ESP 

�=0==O V=>75<=>W <>28 2V4:@820є =5>1<565=89 4>ABC? 4> =0C:>2>W 
;VB5@0BC@8, 40є <>6;82VABL >7=09><8B8AO V7 4>AO3=5==O<8 A2VB>2>W =0C:8 V 
B5E=V:8. %BC45=B0< ?>;VB5E=VG=8E 2C7V2 V=>75<=0 <>20 ?>B@V1=0 3>;>2=8< 
G8=>< 4;O 3;81H>3> >A2>є==O A?5FV0;L=>ABV, 0 B0:>6 4;O ?@0:B8G=>3> 
28:>@8AB0==O C ?@>D5AV9=V9 4VO;L=>ABV. &><C >4=8< V7 70240=L =02G0==O 
ABC45=BV2 V=>75<=V9 <>2V є D>@<C20==O C<V=L G8B0B8 V=H><>2=C ;VB5@0BC@C 7V 
A?5FV0;L=>ABV 4;O >B@8<0==O =5>1EV4=>W V=D>@<0FVW. �;O 4>AO3=5==O F8E 
FV;59 B@510 4>1@5 @>7C<VB8 A0< ?@>F5A G8B0==O. 

�V;LHVABL 2G5=8E ?>3>46CNBLAO, I> G8B0==O є >4=8< 7 =09206;82VH8E 
=028G>: 4;O >A2VB=L>3> B0 ?@>D5AV9=>3> CA?VEC.  �>:@5<0, G8B0==O 709<0є 
>A>1;825 <VAF5 ?@8 282G5==V 0=3;V9AL:>W <>28  4;O ?@>D5AV9=8E FV;59 (ESP), 
>A:V;L:8 2>=> 7=0E>48BLAO 2  F5=B@V 1030BL>E 

70240=L, I> 28:>=CNBLAO CG0A=8:0<8 ESP; 01> ?@8 =01CBBV 7=0=L 7 
FV;L>2>3>  :><C=V:0B82=>3> 48A:C@AC, 01> 2 ?>є4=0==V 7 28:>@8AB0==O< 
V=H8E =028G>:, =0?@8:;04 ?8AL<0. !0A?@024V, G8B0==O - F5 :><?;5:A=0, 
FV;5A?@O<>20=0, V=B5@0:B82=0, CA2V4><;NNG0 B0 3=CG:0 4VO;L=VABL, O:C =5 
4C65 ;53:> 287=0G8B8.  

+8B0==O є >4=8< 7 G>B8@L>E <>2=8E =028G>:, O:5 22060єBLAO 
@5F5?B82=8< 2<V==O<, >A:V;L:8 ?5@5410G0є @503C20==O =0 B5:AB, 0 =5 =0  9>3> 
AB2>@5==O.  �>=> ?5@5410G0є @>7C<V==O 7<VABC ?8AL<>2>3> B5:ABC =0 @V2=V 
A;>20, @5G5==O 01> CAL>3> B5:ABC. !0A?@024V, G8B0==O ?V4A8;Nє V=HV <>2=V 
=028G:8 B8E, EB> 282G0є <>2C. !0C:>2V 40=V ?V4B25@46CNBL, I> BV,  EB> G8B0є 
1V;LH5, <0NBL 1V;LH89 A;>2=8:>289 70?0A, :@0I5 A:;040NBL B5AB8 7 
3@0<0B8:8 V :@0I5 28:>=CNBL 70240==O 7 ?8AL<0. 

+8B0==O 2 7=0G=V9 <V@V @>73;O40єBLAO O: 270є<>4VO ?@>F5AV2 V 7<VABC, 
G8B0==O V @>7C<V==O, I> ?@>E>48BL B@8 5B0?8: 

1. +8B0==O O: ?5@5=5A5==O V=D>@<0FVW; 
2. +8B0==O O: 270є<>4VO <V6 4C<:>N V <>2>N; 
3. +8B0==O O: 270є<>4VO <V6 4C<:>N, <>2>N, G8B0G5<, B5:AB>< V 7<VAB>< 

:>6=>3> 7 F8E 5;5<5=BV2.  
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&5@<V= «<>45;L» 2V4=>A8BLAO 4> D>@<0;V7>20=>W, 2V7C0;L=> 
?@54AB02;5=>W B5>@VW «I> 2V41C20єBLAO 2 >G0E V @>7C<V G8B0GV2, :>;8 2>=8 
@>7C<VNBL (01> =5 @>7C<VNBL)B5:AB =. &0:8< G8=><, <>45;L <>6=0 
>E0@0:B5@87C20B8 O: A8AB5<0B8G=V  ?5@5410G5==O ?@> ?@8E>20=89 ?@>F5A, O:V 
?>BV< ?V440NBLAO 28?@>1C20==N H;OE>< 5:A?5@8<5=B0;L=>3> 4>A;V465==O. 

#5@H0 <>45;L G8B0==O-F5 <the bottom-up model=. ' FL><C B8?V <>45;V 
G8B0G ?>G8=0є 7 =0?8A0=>3> B5:ABC (the bottom) V 1C4Cє A5=A 70 4>?><>3>N 
1C:2, A;V2, D@07, :>=AB@C:FV9 V @5G5=L. *O <>45;L 40є <>6;82VABL 7@>7C<VB8, 
I> G8B0==O - F5 ?@>F5A, 2 O:><C =525;8:V H<0B:8 B5:ABC ?>3;8=0NBLAO, 
0=0;V7CNBLAO V ?>ABC?>2> 4>40NBLAO 4> =0ABC?=8E ?>@FV9, ?>:8 2>=8 =5 
AB0NBL 7=0GCI8<8. �=0:H5 :06CG8,G8B0==O ?@>E>48BL FV;89 @O4 5B0?V2,O:V 
254CBL 4> @>7C<V==O. &>G=VH5, <>45;L<the bottom-up= 107CєBLAO =0 ?8B0==OE, 
?>29O70=8E  7 H284:>N >1@>1:>N B5:ABV2 V V45=B8DV:0FVєN A;V2 V =0 740B=>ABV 
G8B0G0 @>7?V7=020B8 A;>20 V7>;L>20=>, 157?>A5@54=L> 7VAB02;ONG8 >B@8<0=V 
40=V 2 O:CAL =570;56=C @5?@575=B0B82=C D>@<C 2 <5=B0;L=><C ;5:A8:>=V. *5 
7VAB02;5==O ?@>E>48BL =570;56=> 2V4 :>=B5:ABC. !0A?@024V ?@>F5A <the 
bottom-up= 2V41C20єBLAO B>4V, :>;8 G8B0G ?@84V;Oє C203C 4> 45B0;59, 
=0<030NG8AL @>7H8D@C20B8 >:@5<V A;>20, O:V 740NBLAO 9><C =57=09><8<8, V 
V=HV ;V=32VAB8G=V O28I0, 4;O 4>AO3=5==O @>7C<V==O B5:ABC. 

!0 2V4<V=C 2V4 <>45;V <the bottom-up=, <>45;L <the bottom-down= >?8ACє 
G8B0==O O: ;V=V9=89 ?@>F5A, O:89 ?>G8=0єBLAO 7  25@E=L>W, 28I>W <5=B0;L=>W 
AB04V9 V  4> A0<>3> B5:ABC.  >45;L <the bottom-down=  ?V4:@5A;Nє, I> =0 
?5@H><C 5B0?V  206;825 A0<5 7=0G5==O. *5 2V41C20єBLAO :>;8 G8B0G @>18BL 
74>304:8 I>4> 7<VABC, 107CNG8AL =0  74>1CB><C 4>A2V4V, 0 ?>BV< 265 945 
?>HC: C B5:ABV >GV:C20=8E  40=8E :>=:@5B=>W  A8BC0FVW. #@8 B0:><C B8?V 
>1@>1:8 G8B0G :5@CєBLAO  A5=A><, =0 2V4<V=C 2V4 ?>?5@54=L>W <>45;V, 45 2V= 
:5@CєBLAO B5:AB><. "B65, G8B0G ?V4E>48BL 4> B5:ABC 7 ?>?5@54=V<8 7=0==O<8   
B0 :>=F5?FVO<8, O:V @>73;O40NBLAO O: "=01CBV 7=0==O", 0 G5@57 B5:AB 1C4Cє 
7<VAB B5:ABC. !01CBV 7=0==O G8B0G0 <>6CBL A:;040B8AL V7 7=0=L 70 
?@>D5AV9=>N 01> 7030;L=>N B5<0B8:>N, 7030;L=8E 7=0=L A2VBC, 01AB@0:B=8E 
:>=F5?BC0;L=8E 7=0=L  01> WE :><1V=0FV9. �=0:H5 :06CG8, >1@>1:0 B5:ABC 70 
<>45;;N <the top-down= F5 >B@8<0==O 7030;L=>3> @>7C<V==O B5:ABC 70 
4>?><>3>N B5:AB>28E 7=0:V2 =0 107V =01CB8E 7=0=L. *59 ?@>F5A ?@>E>48BL 
=0ABC?=V 5B0?8: 

1. 3;070 10G0BL B5:AB; 
2. >14C<C20==O V ?5@5410G5==O I>4> A5=AC CAL>3> B5:ABC; 
3. FV;5 @5G5==O C O:>ABV <>45;V 4;O ?5@52V@:8 A5=AC; 
4. ?>40;LH89 0=0;V7 A;V2; 
5. 70 =5>1EV4=VABN (:>;8 =5<0є 2?52=5=>ABV), 0=0;V7 1C:2.  
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Dmytro Goncharenko, Yuliya Sobol  

BENEFITS AND DISADVANTAGES OF BIOMECHANICAL 

AUGMENTATION 

Until recently prostheses were attached to the human body mechanically and 
had nothing to do with the nervous system. 

Dentures can bend with the help of iron hinged joints, but to perform every 
movement the wearer had to adjust own prosthesis manually. 

But scientists made incredible, they attach a mechanical arm to the human 
nervous system. 

Human nervous system generates a signal that enters the limb and so no 
signal goes off into the void. 

In the course of research in biomechanics, scientists managed to "intercept" 
the nerve impulses and send them to the signal-reading mechanism of the 
prosthesis. 

Researchers from the Technical University Chalmers in Gothenburg 
(Sweden), together with colleagues from the consortium of NEBIAS (project of 
several European universities) have gone the other way. 

Instead of positioning electrodes on the surface of the skin, where the signal 
is heavily noisy, scientists have tried to reduce the interference, inserting electrodes 
under the skin. 

But each person's physiology is unique, and we cannot say in advance where 
to position the electrode to maximize <signal-to-noise= ratio. 

Currently the most promising method for control ofbionicprosthetic devices 
is considering read electrical potentials from muscles in the stump is 
electromyography (EMG). 

Such high-tech prostheses have already progressed beyond the laboratory and 
are produced serially. 

However, teach patient to properly manage the denture is still a difficult 
problem. Bioelectric activity of the prosthesis is basing on the fact that even after 
the amputation of the hands the vestiges grasp muscles. 

When the muscle shortens to the electrodes, prosthesis AC electrical pulse 
arrives, and resides in electrodes amplification system allowing you to turn on and 
off the motor which is powerful enough. 

Bioelectrical prostheses allow you to capture and hold items to use cutlery, 
ballpoint pen, a mouse and other small objects. 

 



225 
 

'�� 620.92 
Sergei Yatsura1, Yuliya Sobol2 
1stud5nt of group E-426a ZNTU 
2PhD (Philology) assistant professor ZNTU 

Sergei Yatsura, Yuliya Sobol  

A BREAKTHROUGH IN POWER ACCUMULATION (FLUORIDE ION 

BATTERIES) 

Scientists from Honda Research Institute, together with researchers at the 
California Institute of Technology and NASA9s Jet Propulsion Laboratory (JPL), 
recently made a splash in fluoride-ion battery (FIB) technology.  

Scientists succeeded in achieving the ability to run energy cells at room 
temperature rather than heating them to at least 150 degrees Celsius. Fluoride-ion 
batteries offer high energy density but modern research has shown their operation 
only at high temperatures because the electrolyte is a solid material. At the the 
same time making fluoride-conducting liquid electrolytes that more readily 
conduct ions isn9t exactly a straightforward proposition. Fluorides don9t dissolve 
much and, if they do, trey rather react than stick around to carry charge. 
Nevertheless, the solvents tried can9t support a high concentration of fluoride ions 
or a useful operating voltage for high energies. There has additionally been a 
problem of electrode materials dissolving in the electrolyte, expediting battery 
failure. 

All of these issues have been addressed with a liquid electrolyte made useful 
by its salt design, choice of solvent and by putting a protective shell around the 
copper electrode material that lets fluoride in but keeps the solvent away. The 
materials currently being tested are cerium, lanthanum, and copper-based. And 
those elements are more plentiful than cobalt and lithium usually used in batteries 
today. The research team is still trying to get naturally-occurring calcium fluoride 
to work as an anode, which would additionally give their FIB a <significantly 
lower eco-footprint.= 

Eventually FIB can embody all advantages of lithium ion battery (LIB) and 
get rid of its flaws.  

Advantages of BFI compared to LIB are as follows: 
1. The energy density of FIB ten times than LIB. 
2. FIB can be high voltage one unlike the LIB. 
3. FIB manufacturing is cheaper than LIB one. 
4. Recycling of FIB not so harmful for habitant as LIB9s one. 
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MODERN APPLICATION OF NEURAL PROCESSING UNITS 

A neural processor or a neural processing unit (NPU) is a microprocessor that 
specializes in the acceleration of machine learning algorithms, typically by 
operating on predictive models such as artificial neural networks (ANNs) or 
random forests (RFs). 

NPUs sometimes go by similar names such as a tensor processing unit 
(TPU), neural network processor (NNP) and intelligence processing unit (IPU) as 
well as vision processing unit (VPU) and graph processing unit (GPU). 

Many areas of industries and science have found application of NPUs. 
In Autonomous vehicles Nvidia has targeted their Drive PX-series boards at 

this space. 
Military robots and agricultural robots, for example pesticide-free weed 

control. Industrial robots, increasing the range of tasks that can be automated, by 
adding adaptability to variable situations. 

In mobile phones industry Qualcomm targeted their Zeroth platform for voice 
controlling. Huawei and Apple introduced NPU technology for improving 
photography and user experience. With this technology phones will just be 
working much more smoothly and it will be due to hardware accelerated artificial 
intelligence working behind the scenes. It might happen due to natural language 
processing deep learning models that predict and recognize word choice and 
intention for text entry keyboards, for personalized news aggregators, for map 
navigation and real-time translation. 

In navigation systems the Movidius Myriad 2 has been demonstrated 
successfully guiding autonomous drones. Furthermore, this processor can be found 
in millions of devices on the market today and continues to be utilized for some of 
the most ambitious Artificial Intelligence, vision and imaging applications where 
both performance and low power consumption are needed. 

In Health care area NPU is used to assist with diagnoses, medical data and 
image processing 

In Search engines NPU increase the energy efficiency of data centers and 
ability to use increasingly advanced queries. 

To sum up, there are many applications of neural processing units. Their 
introducing in the modern science, medicine, industries and routine life will make 
our future closer. 
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PROGRAMMING LANGUAGES 

A programming language is a formal language intended for recording 
computer programs. A programming language defines a set of lexical, syntactic 
and semantic rules that determine the appearance of a program and the actions that 
the performer (usually the computer) will perform under its control. A 
programming language is designed to write computer programs that are a set of 
rules that allow a computer to perform a particular computational process, organize 
the management of various objects, etc. A programming language differs from 
natural languages in that it is designed to control a computer, while as natural 
languages are used primarily for communication among people. 

Low-level programming language is a programming language that is close to 
programming directly in the machine codes of a real or virtual (for example, byte-
code, Microsoft, NET) processor used. For the designation of machine commands 
usually mnemonic designation is used. This allows you to memorize commands 
not as a sequence of binary zeros and ones, but as meaningful abbreviations of the 
words of the human language (usually English). 

Sometimes one mnemonic designation corresponds to a whole group of 
machine instructions that perform the same action on different memory cells of the 
processor. In addition to machine commands, low-level programming languages 
may provide additional features, such as macros. With the help of directives, it is 
possible to control the process of translating machine codes, providing the ability 
to write constants and literal strings, reserve memory for variables, and place 
executable code at specific addresses. Often, these languages allow you to work 
instead of specific memory cells with variables. 

High-level programming language is a programming language designed for 
speed and ease of use by the programmer. The main feature of high-level 
languages is an abstraction, that is, the introduction of semantic structures, briefly 
describing such data structures and operations on them, which descriptions on 
machine code (or other low-level programming language) are very long and 
difficult to understand. 

High-level programming languages have been developed for the platform 
independence of the essence of the algorithms. Dependence on the platform is 
shifted to instrumental programs 4 translators compiling text written in a high-
level language into elementary machine instructions (instructions). Therefore, a 
platform-unique translator is developed for each platform for each high-level 
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language, for example, translating text written in Delphi in elementary x86 
microprocessor commands. 

Thus, high-level languages seek not only to facilitate the solution of complex 
software problems, but also to simplify the porting of software. The use of various 
translators and interpreters provides communication of programs written in high-
level languages with various operating systems, programmable devices and 
equipment, and, ideally, does not require modification of the source code (text 
written in a high-level language) for any platform. 

Why are so many programming languages? The answer is obvious - many of 
them were created for different machines, for different purposes and applications. 
This is for serious languages. Some of the mare just invented for the sake of fun, 
but they are few and they are not widely spread, of course. And there are about 
eight thousand five hundred programming languages! 
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DIFFERENT TYPES OF VIRUSES 

Ransomware viruses are one of the most famous computer viruses, such as 
Gandcrab. It9s a ransomware virus, which spread through advertisements, websites 
or spam e-mails. Once this virus is active on the system, it starts to collect user9s 
personal information such as usernames, password, credit card info, etc. After, it 
kills all tasks and processes running on the system, so that it can start encrypting 
the data and files. Then it puts a file that contains a message, where you have to 
pay ransom to return your files. 

Trojan virus is any malicious computer program which misleads users of its 
true intent. Usually, this type of viruses works in the background, but some of them 
can interfere with your work on the personal computer. Trojans are generally 
spread by social networks, for example where a user is duped into executing an e-
mail attachment disguised to appear not suspicious, (e.g., a routine form to be filled 
in, or by clicking on some fake advertisement on social media or anywhere else). 
Although their payload can be anything, many modern forms act as a backdoor, 
contacting a controller which can then have unauthorized access to the affected 
computer. 

Macro viruses appear in the form of a word document which seemingly links 
the user to unsafe websites. A macro is a series of commands and actions that helps 
automating some tasks - usually a quite short and simple program. However they 
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are created, they need to be executed by some system which interprets the stored 
commands. Melissa is one of the most known Macro Virus. Going one step further, 
this virus not only exploits the user but also his/her friends by mailing the copies of 
the infected virus document to the contact list. 

Browser Hijacker. Ever faced a problem where the homepage of your web 
page gets automatically directed to a particular site? Well, that is the most common 
way by which this ransomware hijacks your browser. While its visual effects might 
epitomize the threat, this hijacker is nothing more than a tactic to increase income 
from web ads.  
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THE INTERFERENCE PHENOMENA IN LEARNING FOREIGN 

LANGUAGES 

Linguistic interference is an interaction of speech systems in the conditions 
of bilingualism, which arises either in the process of language contacts, or in the 
process of learning non-native language. It is a process of spontaneous transfer, 
imposing differentiative features and rules of one language system into another 
system. 

The influence of the native language in the process of communication is 
unavoidable. It leads to a violation of the system and the rules of the foreign 
language, and, consequently, interference.  

The appearance of interference depends on the following factors: 
1. the level of communicative competence in the mother tongue and the 

conscious possession of it (the higher the level of competence in the native 
language, the less the interference phenomena and more opportunities for the 
acquisition of a foreign language); 

2. the degree of difference in the structural and semantic organization of the 
native and foreign languages, that is, the presence or absence of phonetic, lexico-
grammatical and semantic types of correspondences; 

3.duration of foreign language acquisition (the longer the duration of 
language learning, the less the effect of interferent phenomena). 

The most obvious and widespread phonetic interference is observed at the 
initial stage of learning foreign language. The most vulnerable are the sound and 
prosodic features of the language: 
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1. mistakes associated with the pronunciation of phonemes: vowels ([ǝ:], [ɔ:], 
[u]), consonants [Ί], [¸], 3ing [-ƞ] endings, and -ed ending; 

2. stress shift in some foreign words under the influence of the native 
language: industry, botany, influence, colleague, magazine; 

3. different reading of the same letters combinations: break, steak but bleak, 
streak. The reason of this interference mistakes lies in inability to correctly identify 
foreign sounds and prosody. It leads to replacing foreign phonetic sounds by so-to-
say <analogues= from their native language. For example, [¸] is pronounced as [t] 
and/or [s] in the words <tin= and <sin=. 

Mistakes in lexical and semantic level include: 
1. incorrect use of prepositions and word combinations; 
2. reflexive use of nouns:"<5=V 206:>" as "difficult for me"; 
3. a false idea of the meaning of idioms, phrasal verbs or fixed word-

combinations. 
Among the mistakes on the grammatical level most common are: 
1. violation of the word order in the sentence; 
2. the use of the infinitive with the particle "to" after modal verbs; 
3. violation in sequence of tenses; 
4. mistaken usage of phrasal verbs <70;568BL 2V4= 3 <depend from= (instead 

of: depend on). 
Among the most common grammatical mistakes are:  
1. Usage of word order in sentence in accordance with the rules of the 

Ukrainian language. It leads to a complete change in the content of the English 
sentence: 'G=O< ?>AB028;8 206:5 70240==O 3 The pupils set a difficult task 
(70<VABL: were set). 

2. The wrong identification of the tense forms of the English and Ukrainian 
languages leads to serious mistakes that may change the meaning of the whole 
sentence.  8 4>23> C<>2;O;8 9>3> 701CB8 ?@> F59 ?;0= 3 We persuaded him for 
a long time to forget about this scheme (instead of: We have been persuading) 

3. The structure of Ukrainian questions is often transposed on English 
sentence: /: 28 4C<0єB5, 45 2V= 70@07 ?@0FNє? 3 How do you think, where does 
he work now? (instead of: Where do you think he is working now?). 

Consequently, it can be said that under the conditions of bilingualism or 
multilingualism it is impossible to avoid interference. The reason of interference is 
the fact that the speaker builds his speech under the pressure of the mother tongue, 
in accordance with its rules, and he ignores the asymmetry between native and 
foreign languages. That is, he tries to adapt a foreign language to his own native 
language, to identify and build foreign-language structures according to models of 
the native language. 

A careful study of the interference mistakes will help to overcome this 
phenomena. There are several ways to combat interference: 
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1. interlingual comparisons; 
2. interlingual contrast exercises; 
3. translation analysis; 
 4. focus on verbal rules for explaining difficult situations of interlingual 

discrepancies. 
All these methods will help to prevent errors, reduce their number, and thus, 

facilitate the learning process. 
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FEATURES OF THE DEVELOPMENT AND FUNCTIONING OF 

COMPUTER NON-OLOGIES IN MODERN ENGLISH LANGUAGE 

With the development of technical progress and the advent of the Internet, 
There are a huge number of new language units, neologisms, in particular in the IT 
field. 

Scientists still do not have a solid interpretation of the term "neologism", 
because its definition is rather arbitrary. Treating the term "neologism", scientists 
emphasize the very novelty of the word. In other words, the computer neologism is 
a word or phrase that appeared in the lexical composition of the speech at a certain 
stage of its development to refer to a new concept in the computer industry and its 
e novelty should been understood by the speakers. 

A. Metcalf distinguishes five main factors that allow neologism to enter the 
active vocabulary of the language: the frequency of use; "unobtrusive"; a wide 
range of situations and a significant number of people who use new words; the 
ability to produce new word forms and create new meanings; "Use" of the concept. 

There are two kinds of neologisms: lexical neologisms, absolutely new words 
both in the meaning and in the sound; semantic neologisms - new meanings in 
already existing words. 

After computer neologisms have been investigated, we have identified 
several lexical-semantic groups: 

1. lexical units that represent the types and components of the computer 
structure (port, system unit, hardware, disk controller); 

2. lexical units denoting computer software (antivirus, software, Microsoft 
Excel); 

3. lexical units denoting actions related to work on the computer 
(programming, handshaking, disabled, delete, hung, grovel); 
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4.lexical units that are related to the Internet (Internet, dot com, spam, 
search). 

The transition of a new word into the category of an independent lexical unit 
occurs through one of the homonymous meanings. For example: "cookie" (n.) - 
"home cookie"> "a small piece of data, automatically created by the server on the 
user's machine". 

Some neologisms are formed by metaphorizing, for example: "mouse" (n.) - 
"Computer mouse" (transfer of value by similarity); "To mousetrap" - to put the 
mousetrap "to program the website in such a way that the visitor cannot easily get 
out of it. For example: "If your browser is behaving strangely, you are" 
mousetrapped ". 

An important source of replenishment of the vocabulary of the neologisms of 
the Internet communication sphere are social networks (Facebook) and 
microblog(Twitter). Due to them appeared such neologisms as: "to connect" 3 
means that users who subscribe to updates on personal pages of famous people, 
acquires a native content: in this note, it expresses the desire to receive news from 
the idol. For example: "Connect your any account with Facebook to start sharing 

with your Facebook Friends!=."To follow" is used in the Twitter similar to the verb 
"connect". In a neutral context, the verb means,"to follow / follow someone"; for 
example: "Well-known investor Marc Andreessen has produced a list of his 

favourite people to follow on Twitter=. To share" is used in the social media of 
Facebook, which means not only to share something, but also to populate a news; 
for example: «Before you can start sharing photos and videos from Instagram to 

Facebook, you need to link your Instagram account to Facebook one». «Tweet (n., 
v.) » 3 in Twitter gets a new meaning. It is used to refer to the actual 
communication process, in which Twitter is used as a channel for the transmission 
of information. For example: "I posted a new tweet to Twitter about what I had for 

breakfast. Here are some ideas of funny things to tweet when you're out of ideas ". 
Using in everyday communication computer terms gives the impression that 

the one who use them is an enlightened, witty and clever companion. For example: 
"She is multitasking" means "She deals with two things at a time"; "Let's go 

offline" for a few minutes means "Let's talk privately"; "He is living in hypertext" 
means "He has something to hide". "Eyou later" says when they say goodbye. This 
phrase is created using the word-making element "E" from "electronic" (as in e-
mail) because of word games instead of the traditional See you later. 

So, in general, in the computer sphere, neologisms are used more often by 
expanding the meaning of existing words than the appearance of purely new ones. 
In the case of the appearance of neologisms, we observe the transition of one and 
the same word from the commonly used vocabulary to terminology, that is, the 
termination, but its return to the common language in a new meaning - 
determination, all of these indicate the dynamism of neologisms. 
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TO THE PROBLEM OF CONCEALED WEAPONS ON UNIVERSITY 

CAMPUSES 

An increased number of campus shootings in the last few decades has 
brought the public9s attention to the question of safety of students on campuses, 
and, more specifically, policies of education facilities regarding weapons. The 
debate on whether to allow students and college employees to carry concealed guns 
on high education campuses remains a relevant and controversial topic to this day. 

This topic is especially relevant in the United States of America, since this is 
one of few developed countries where it is permissible for civilians to own 
weapons. At the same time, America has experienced a rise in mass shootings 
during the last 30 years, a considerable portion of which occurred on the grounds 
of university campuses. 

 There are many strong arguments presented both for and against carrying 
weapons on campus. Supporters of conceal and carry laws state that "allowing 
faculty, staff, and students to carry guns on campus will act as a deterrent and a 
means for protection of them and their fellow classmates". Their arguments are 
driven by concerns for the safety of students and faculty staff as well as the 
individual right to self-defense of every USA citizen. Opponents of such policies, 
however, argue that the presence of weapons on college grounds would be useless 
as a safety measure. Additionally, it would create an unsafe environment for 
students during classes. At this point in time, enough data about firearm-related 
violence has been collected over the recent years, and it is now clear that students 
should not be allowed to conceal and carry on campus. 

The first problem that supporters of conceal and carry legislature address is 
the ability of college employees to defend themselves and their classmates and 
colleagues against a perpetrator. Many argue that having a gun during an assault 
can also increase the chances of neutralizing the shooter before they can kill or 
injure more people. Another issue that proponents of guns point out is that the 
ability of students to carry concealed weapons is a manifestation of their right to 
defend themselves granted to them by the Second Amendment.  

To begin with, when real-life cases of firearm-related violence are examined, 
it becomes clear that guns play an insignificant role in self-defense. According to 
data from the National Crime Victimization Surveys, victims of crime incidents 
manage to attack or threaten their offender with a gun in less than one percent of 
cases. It is explained by the fact that in real-life situations, people don9t always 
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have enough time to react and draw a gun. As evidenced by the case of the 
Umpqua Community College shooting, armed students are reluctant to engage in a 
direct conflict with a shooter, fearing that they might be mistaken for the 
perpetrator. These findings suggest that allowing guns on campus is not an 
effective way of ensuring safety of college employees. 

Secondly, as Smith points out, "the Second Amendment is a very simple law 
when read, but has proven to be a much more complex issue when lines are 
drawn". There is an important distinction between the right to own a weapon and 
being able to carry it at any given location. In addition, it is important to remember 
that higher education facilities are mainly populated by teens and young adults who 
tend to exhibit riskier behaviors than an average person. So, the possibility of 
having firearms on campus is connected to increased risks of gun-related incidents. 
Such circumstances, in a way, separate colleges and universities from the rest of 
society and require a more careful approach to conceal and carry policies. 

In conclusion, it is sufficient to say that the question of concealed weapons 
on campus cannot be easily solved and still remains a subject for discourse among 
policymakers. Yet the existing research on the use of firearms and past cases of 
college shootings suggest that students and college employees should not be 
allowed to carry concealed weapons on campus. 
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NANOTECHNOLOGY 

Nanotechnology ("nanotech") is a manipulation of matter on an atomic, 
molecular, and supramolecular level. Two main approaches are used in 
nanotechnology. In the "bottom-up" approach, materials and devices are built from 
molecular components which assemble themselves chemically by principles of 
molecular recognition. In the "top-down" approach, nano-objects are constructed 
from larger entities without atomic-level control. 

Areas of physics such as nanoelectronics, nanomechanics, nanophotonics and 
nanoionics have evolved during the last few decades to provide a basic scientific 
foundation of nanotechnology. 

Molecular nanotechnology is closely associated with the molecular 
assembler, a machine that can produce a desired structure or device atom-by-atom 
using the principles of mechanosynthesis. Manufacturing in the context of 
productive nanosystems is not related to, and should be clearly distinguished from, 
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the conventional technologies used to manufacture nanomaterials such as carbon 
nanotubes and nanoparticles. Several phenomena become pronounced as the size 
of the system decreases. These include statistical mechanical effects, as well as 
quantum mechanical effects, for example opaque substances can become 
transparent (copper); stable materials can turn into combustible (aluminium); 
insoluble materials may become soluble (gold). 

Modern synthetic chemistry has reached the point where it is possible to 
prepare small molecules to almost any structure.   These methods are used today to 
manufacture a wide variety of useful chemicals such as pharmaceuticals or 
commercial polymers. This ability raises the question of extending this kind of 
control to the next-larger level, seeking methods to assemble these single 
molecules into supramolecular assemblies consisting of many molecules arranged 
in a well defined manner. 
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HOW TO PROTECT COMPUTER FROM VIRUSES 

Today we use internet-connected devices in all spheres of our lives. We go 
online to search for information, shop, bank and stay in touch with family and 
friends through social networking. As a result, our devices contain a heaps of 
personal information about us. By using safety measures and good practices to 
protect your devices, you can protect your privacy and your family. 

Antivirus software protects your device from viruses that can destroy your 
data, slow down or crash your device, or allow spammers to send email through 
your account. 

A firewall is a software program or piece of hardware that blocks hackers 
from entering and using your computer. Hackers search the internet the way some 
telemarketers automatically dial random phone numbers. They send out pings 
(calls) to thousands of computers and wait for responses. Firewalls prevent your 
computer from responding to these random calls. A firewall blocks 
communications to and from sources you don't permit. 

Protect your devices and accounts from intruders by choosing passwords that 
are hard to guess. Use strong passwords with at least eight characters, a 
combination of letters, numbers and special characters. 

Many social media, email, and financial accounts allow the use of stronger 
authentication methods. These methods can include a fingerprint recognition, one-
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time codes sent to a mobile device, or other means that ensure users to have a 
secure access to their account. 

Social media allows sharing of all aspects of life, but it's important to control 
who has access to the information you share. Information thieves can use social 
media postings to gather information and then use the information to hack into 
other accounts or for identity theft. To protect yourself, make use of privacy 
settings to limit the visibility of personal posts to your personal networks, and 
restrict the amount of information you share with the general public. 
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AN ARTIFICIAL INTELLIGENCE 

Artificial intelligence (AI) is a simulation of human intelligence processes by 
machines, especially computer systems. These processes include learning, 
reasoning and self-correction. 

The artificial Intelligence is used to help in difficult tasks 3 there are already 
robotic systems that perform services like difficult surgeries, rescue during 
disaster, fire-fighting and bomb disposal. There are self-driving car available in the 
market today. Banks use artificial intelligence systems to organize operations, 
invest in stocks and manage properties. 

 Computer-aided interpretation of medical images, heart sound analysis, etc. 
are utilized in hospitals and medical institutions. New technology can be 
immensely helpful for students with learning disabilities, digital learning changes 
traditional ways of learning and building 21st century skills. 

 There is a significant difference between artificial intelligence and human 
intelligence, and speed of execution certs in procedures is one of the most evident. 
While one doctor can make a diagnosis in approximately 10 minutes, AI system 
can make a million for the same time. 

 An artificial intelligence is not based on biased opinions in decision making 
processes. It is not expected to halt because of overload, preciseness of its 
outcoming results out match results achieved by humans. 

In spite of all the evident advantages of AI there is no danger that it will 
replace humans some day. We can name five reasons why AI won9t surpass human 
intelligence: 

1. AI frees humans from routine repetitive tasks freeing humans for more 
complex occupations. 
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2. AI isn9t smart enough to do creative work. 
3. AI allows us to be better at our jobs by making us more human. 
4. AI creates new industries and jobs. 
5. AI can9t solve major healthcare problems. 
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8 SEARCHING SYSTEMS THAT ARE BETTER THAN GOOGLE 

1. DuckDuckGo is a fairly well-known open source searching system. 
Servers are located in the USA. In addition to its own robot, the searching system 
uses the results of other sources: Yahoo, Bing, "Wikipedia". 

DuckDuckGo positions itself as a search for maximum privacy and 
confidentiality. The system does not collect any data about the user, does not store 
logs (no search history), the use of cookies is as limited as possible. 

All major search engines try to personalize search results based on data about 
a person in front of the monitor. This phenomenon is called the <filter bubble=: the 
user sees only those results that are consistent with his preferences or that the 
system considers as such. DuckDuckGo creates an objective picture that does not 
depend on your past behavior on the Web, and eliminates Google-themed 
advertising and Yandex based on your requests. Using DuckDuckGo, it is easy to 
search for information in foreign languages: Google and Yandex by default, prefer 
Russian-language sites, even if the query is entered in another language. 

2. Not Evil is a system that searches by the Tor anonymous network. To use 
it, you need to enter this network, for example, by launching a specialized browser 
with the same name. 

Evil is not the only search engine of its kind. There are LOOK (search by 
default in the Tor-browser, available from the usual Internet) or TORCH (one of 
the oldest search engines in the Tor-network) and others. We stopped at not Evil 
because of an unambiguous hint at Google (just look at the start page). 

Searches where Google, Yandex and other search engines are closed in 
principle. 

There are many resources on the Tor network that cannot be found on the 
law-abiding Internet. And their number will grow as the control of the authorities 
over the content of the Network is tightened. Tor is a kind of network within the 
Network with its social networks, torrent trackers, media, trading platforms, blogs, 
libraries, and so on. 
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3. YaCyis a decentralized searching system that works on the principle of 
P2P networks. Each computer on which the main program module is installed 
scans the Internet itself. The results are collected in a common database that is used 
by all YaCy members. 

It9s hard to say whether this is better or worse, since YaCy uses a completely 
different approach to search organization. The lack of a single server and 
company-owner makes the results completely independent of anyone's preferences. 
The autonomy of each node excludes censorship. YaCy is able to search the deep 
web and non-indexable public networks. 

If you are a supporter of open source software and free Internet, which is not 
subject to the influence of state bodies and large corporations, then YaCy is your 
choice. It can also be used to organize search within a corporate or other 
autonomous network. And while YaCy is not very useful in everyday life, it is a 
worthy alternative to Google in terms of the search process. 

4. Pipl is a system designed to search for information about a particular 
person. 

The authors of Pipl claim that their specialized algorithms are searched more 
efficiently than <ordinary= search engines. In particular, the priority sources of 
information are social network profiles, comments, lists of participants and various 
databases where information about people is published, for example, court decision 
bases. Pipl's leadership in this area is confirmed by Lifehacker.com, TechCrunch 
and other publications. 

If you need to find information about a person living in the United States, 
then Pipl will be much more efficient than Google. The databases of Russian 
courts, apparently, are not accessible to the search engine. Therefore, it is not doing 
so well with the citizens of Russia. 

5. FindSounds is another specialized search engine. Searches for various 
sounds (house, nature, cars, people, and etc.) in open sources. 
In the issuance there are only sounds and nothing more. In the search settings, you 
can set the desired format and sound quality. All found sounds are available for 
download. There is a search for sounds on the model. 

If you need to quickly find the sound of a musket shot, the blows of a 
woodpecker, or the cry of Homer Simpson, then this service is for you. And we 
have chosen this only from the available Russian-language queries. In English, the 
spectrum is even wider. 

A specialized service involves a specialized audience.  
6. Wolfram | Alpha is a computational search engine. Instead of links to 

articles that contain keywords, it gives a ready answer to the user's request. For 
example, if you type <compare the population of New York and San Francisco= in 
the search form in English, then Wolfram | Alpha will immediately display tables 
and graphs with a comparison. 
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This service is best suited for finding facts and calculating data. Wolfram | 
Alpha accumulates and organizes knowledge available on the Web from various 
fields, including science, culture and entertainment. If this database contains a 
ready response to a search query, the system displays it; if not, it calculates and 
displays the result. In this case, the user sees only the necessary information and 
nothing superfluous. 

If you are, for example, a student, an analyst, a journalist or a researcher, you 
can use Wolfram | Alpha to find and calculate data related to your activity. The 
service does not understand all requests, but is constantly evolving and getting 
smarter. 

7. Dogpile is a meta-search engine that displays a combined list of search 
results from Google, Yahoo and other popular systems. 

First, Dogpile displays less advertising. Second, the service uses a special 
algorithm to find and show the best results from different search engines. 
According to the developers of Dogpile, their systems form the most complete 
issue in the entire Internet. 

If you cannot find the information in Google or another standard search 
engine, search for it in several search engines at once using Dogpile. 

8. BoardReader is a text search system for forums, Q & A and other 
communities. 

The service allows you to narrow the search field to social sites. Thanks to 
special filters, you can quickly find posts and user comments that match your 
criteria: language, publication date and site name. 

BoardReader can be useful for PR and other media professionals who are 
interested in the opinion of a mass audience on certain issues. 
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OPERATING SYSTEMS 

Operating systems are just programs. But special privileges on the hardware 
let them run and manage other programs. They got their start in the 1950s.The very 
first OSes augmented the manual task of loading programs by hand.  

Interfacing with early peripherals was at a very low level, so as to make it 
easier for programmers. Operating Systems stepped in as intermediaries between 
software programs and hardware peripherals. 
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In the late 50s, the University of Manchester, in the UK, started work on a 
supercomputer called Atlas. A program called the Atlas Supervisor, finished in 
1962, could run several programs at the same time on its single CPU. 

By the 1970s, computers were sufficiently fast and cheap. Now operating 
systems has to handle not just multiple programs, but also multiple users. 

The most influential of early time-sharing Operating Systems was Multics, or 
Multiplexed Information and Computing Service, released in 1969. Then a simpler 
operating system was created, it was Unix. Microsoft9s Disk Operating System, or 
MS-DOS, was just 160 kilobytes, allowing it to fit, as the name suggests, onto a 
single disk. First released in 1981. 

Today, computers run modern operating systems, like Mac OS X, Windows 
10, Linux and Android. Their OSes all have multitasking and virtual and protected 
memory. So, they can run many programs simultaneously. 
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VR AND AR TECHNOLOGIES 

Virtual reality is a world created by technical means, transmitted to a person 
through his sensations: sight, hearing, smell, touch, and others. Virtual reality 
imitates both impact and reaction to impact. 

Unlike VR, in which we deliberately isolate ourselves from the environment, 
augmented reality allows us to create an overlay of the virtual world on the real in 
the user's field of perception. 

The first virtual reality system appeared in 1962, when Morton Heilig  
introduced the first prototype of a multisensory simulator, which he called 
<Sensorama=. 

Why do we need virtual reality? - of course. Not only games, but also films 
that give an opportunity to immerse in what is happening on the screen. But virtual 
reality can develop beyond the multi-million entertainment industry. For example: 
Architecture and interior design, sport, the medicine, art, training. 

VR equipment is all devices that we use to dive into the virtual world. It can 
be: VR glasses, Gloves, VR room 

Glasses or a virtual reality helmet is a device that allows you not only to view 
a picture (video), but also to immerse yourself in what is happening by getting a 
3D picture.  
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Google Glass is a headset for Android-based smartphones developed by 
Google. Glass interacts with the user through voice commands (the <Ok, Glass= 
command is followed by a request to perform a function; in addition, texts can be 
dictated through the headset), gestures recognized by the touchpad located on the 
handle behind the display , and a sound transmission system using bone 
conduction. 

%ardboard VR is the helmet, the main part of which is a regular smartphone. 
The simplest version of the virtual reality helmet. 

Virtual reality gloves are most popular with fans of virtual games. They can 
read hand movements and simulate them on the screen using the game engine.  

The most interesting devices include the development of the Chinese 
company Dextra Robotics. Dexmo gloves are capable of transmitting physical 
sensations from human interaction with virtual objects.  

VR-room (or CAVE system, cave) gives the most complete effect of 
immersion in the virtual world. VR-rooms give a very high quality immersion in 
virtual reality. 
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DC CONTACTOR OPERATION 

An electrical contactor is a switching device, widely used for the switching 
of motors, capacitors (for power factor correction) and lights. As the name 
indicates contactors are used to make or break contacts like an ordinary on-off 
switch. The only difference is that the contactors have an electromagnet that holds 
the contacts when energized whereas switches do not have it.The basic operation 
of a contactor is similar to that of a relay but contactor contacts can carry much 
more current than relays. Relays cannot be directly used in circuits where current 
exceeds 20 amperes. In such conditions contactors can be used. Contactors are 
available in a wide range of ratings and forms. Contactors are available up to the 
ampere rating of 12500A. Contactors cannot provide short circuit protection but 
can only make or break contacts when excited. 

The operating principle of a contactor is very simple. Whenever the 
electromagnetic coil is energized, an electromagnetic field is produced. This 
electromagnetic field attracts the metallic rod (armature) towards the gap in the 
hollow cylindrical magnet. In contactors with split electromagnets, the movable 
half of the electromagnet is attracted towards the fixed electromagnet. This action 
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closes the contacts. The contacts remain closed as long as the electromagnet 
remains excited. When the coil is energized, moving contact is pushed back to its 
normal position by the spring. Contactors are designed to open and close contacts 
rapidly. Moving contacts may bounce as they rapidly make contacts with the fixed 
contacts. Bifurcated contacts are used in some contactors to avoid bouncing. 

The input to the contactor coil may be AC or DC (available in various 
voltage ranges starting from 12Vac/ 12Vdc to 690Vac). A small amount of power 
is drained by the contactor coil during its operation. Economiser circuits are used 
to reduce the power consumed by the contactor during its operation. 

Contactors with AC coils have shading coils. Otherwise, the contactor may 
chatter every time the alternating current crosses zero. Shading coils delay 
demagnetization of the magnetic core and avoid chattering. Shading is not required 
in DC coils as the flux produced is constant. 

Arc occurs between the contacts every time when contacts are closed or 
opened under load. Arc formed during the breaking of a load is more destructive 
and may damage the contacts, hence reducing the life of the contactor. In addition 
to that high temperature of arc degrades the gases surrounding the contacts and 
forms harmful gases such as carbon mono-oxide, ozone, etc. This may affect the 
mechanical durability of the contactors.  

In DC contactors magnetic blowouts are used to propagate the arcs towards 
specially designed arc chutes and extinguishing them by splitting. Contactors are 
used in low voltage AC applications (690 volt or less), atmospheric air surrounding 
the contacts extinguishes the arc. For medium voltage and high voltage 
applications vacuum contactors are used to avoid the risk of arc. 
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CALCULATION OF DC CONTACTOR 

A contactor is an electrically controlled switch used for switching a power 
circuit, similar to a relay except with higher current ratings. Contactor is controlled 
by a circuit, which has a much lower power level than the switched circuit. Unlike 
a circuit breaker, a contactor is not intended for interrupting a short circuit current. 
Electromagnetic contactors can be used not only for switching at condition of 
normal mode, but also for protection against the voltage drop in the network. 
Direct current contactor is two-positional apparatus with self-reset operation 
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designed for frequent switchings of direct current power circuits at conditions of 
normal modes and overload of electrical equipment operation. 

I9d like to tell you about calculation of dc contactor. The aim of calculation is 
to determine the dimensions for cross sections of current-carrying contour, 
resistances of its material, transient resistances of its contact connections, voltage 
drop in current-carrying contour, thermal and dynamic resistance under condition 
that temperature of current-carrying contour of  DC contactors elements does not 
exceed admissible value, and pressure force of switching contacts provides no 
welding or spontaneous opening under the action of electrodynamics forces 

The task of calculation of switching contacts is to determine the contacts 
pressure force at which the temperature in contacting place does not exceed an 
admissible one; and at which welding of contacts and its spontaneous opening 
under action of electrodynamics forces don9t occur. Linear wearing of contacts can 
be determined by given number of circuit openings Nel. The materials of flexible 
coupling are thin copper wires with diameter 0.1 mm, twisted into the wire 
harnesses. Cross section of the coupling must be close to a bus cross section. 

In conclusion I9d like to say that it is very important to calculate any 
electrical device before start of its exploitation. If you will install device which 
doesn9t match the requirements it can cause serious effects from equipment failure 
to peoples9 injuries up to death. That9s why every factory must seriously follow the 
rules of labor protection. 
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MAGNETIC STARTER 

A magnetic starter is an electromagnetically operated switch which provides 
a safe method for starting an electric motor with a large load. Magnetic starters 
also provide under-voltageand overload protection and an automatic cutoff in the 
event of a power failure. A magnetic starter is controlled by a circuit which has a 
much lower power level than the switched circuit. Unlike a circuit breaker, 
contactor is not intended to interrupt a short circuit current. 

Magnetic starters are widely used in many branches of industry to control 
electric motors, lighting, heating, capacitor banks, thermal evaporators, and other 
electrical loads. The physical size of contactors ranges from a device small enough 
to pick up with one hand, to large devices approximately a meter (yard) on a side. 
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Electromagnetic contactors can be used not only for switching at normal 
mode condition, but also for protection against the voltage drop in the network. 
Electromagnet cannot keep a contactor in moving system with voltage decreasing 
and it is spontaneously switched off. 

A magnetic starter is a device designed to provide power to electric motors. It 
includes a contactor as an essential component, while also providing under-voltage 
and overload protection and an automatic cutoff in the event of a power failure.  

A magnetic starter has a contactor and an overloadrelay, which will open the 
control voltage to the starter coil if it detects an overload on a motor. Overload 
relays may rely on heat produced by the motor current to operate a bimetal contact 
or release a contact held closed by a low-melting-point alloy. 

The overload relay opens a set of contacts that are wired in series with the 
supply to the contactor feeding the motor. The characteristics of the heaters can be 
matched to the motor so that the motor is protected against overload. Recently, 
microprocessor-controlled motor digital protective relays offer more 
comprehensive protection of motors. 

Magnetic starters are divided into:  
1. Motor soft starters;  
2. Enclosed motor starters; 
3. The Direct On Line Motor Starters. 
Magnetic starters are commonly found on equipment drawing several 

horsepower or higher. Examples include woodworking machinery such as cabinet 
saws or shapers. Machines with smaller loads, such as a drill press or most 
handheld tools normally use only a switch instead. Magnetic starters are stock 
components for many machines, and aftermarket starters are also available for use 
as replacements or for retrofitting older machines. 
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GAMING 

Types of PCs and Consoles 
When talking about desktop computers, there are three operating systems that 

one can run on: Windows, Linux, and macOS. Windows is the most popular by far.  
As for consoles, there is a wider variety to choose from.  
First, there are the <mainstream= consoles and those are Sony9s PlayStation 

and Microsoft9s Xbox. They are generally the most popular and have the largest 
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selection of games to choose from. This also includes the PlayStation Vita which 
was initially released as a standalone handheld console but was eventually changed 
into something of a companion to the PS4. 

The Prices 
Truth to be told, it is the consoles which helped gaming break into the 

mainstream. How did they do that? They are more convenient and much cheaper 
than a gaming PC.  

Now, not only these consoles are cheap to buy, but they are also cost-
effective in the long run. Provided that you take care of it, a console can last you 
upwards of 5 years until the next generation of consoles comes along. You will be 
able to play all the games released for that console with no need to worry about 
compatibility issues or your hardware getting outdated. 

Unlike the consoles, there is no set standard for PC. Each individual 
computer is comprised of a number of components that affect its price and 
performance: the processor, the graphics card, the motherboard, the RAM memory, 
the SSD, the HDD and the power supply that keeps it all running. 

One of the advantages of a PC is that you are mostly free to upgrade it as you 
see fit, although certain technological jumps might be limiting in that regard. 
However, the numerous replaceable components can make troubleshooting a 
hassle. 

Selection 
Many games are developed primarily for consoles and are only to PC 

afterwards. After all, consoles make up the bulk of the gaming industry. Today, 
however, the launch dates of PC versions of games coincide with those of 
consoles, albeit there are still a handful of cases of timed exclusives. 

Still, console-exclusive games do exist, although the only truly worthwhile 
ones that might influence your decision right now are Sony9s first-party titles. In 
contrast, the PC has access to a much better developed indie game scene. 

Compatibility 
As we have already mentioned, every game released for a console will work 

nigh-flawlessly on that console, regardless of whether it was released during the 
console9s initial launch or after it was replaced by the next generation. 

The same can9t be said for the PC. Due to the sheer amount of hardware 
available, games might encounter problems when trying to run on a particular 
piece of hardware. On top of that, there are also instances of poorly optimized 
games which don9t run properly regardless of how powerful the hardware is. 

Conclusion 
PC offers better visuals, a greater number of indie titles, and more affordable 

games while being substantially more expensive to buy than consoles. It can also 
be plagued by compatibility and hardware issues. Consoles, on the other hand, are 
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cheaper to buy and can last for an entire console generation, and are much easier to 
troubleshoot, but games tend to be more expensive. 
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C++ 

C++ is now considered to be the language used to develop commercial 
software products.  It is considered a General-purpose programming language. 
With this language, you can program from microcontrollers to the largest 
supercomputers. Its main purpose-to simplify and make more enjoyable the 
programming process for the individual programmer. 

The founder of the C++ language is Bjorn Stroustrup.  The author was a 
master of mathematics and computer science.  

To learn C++ is not necessary to know. This language owes much to the C 
language, which is stored as a subset of it. In turn, owes a lot to the predecessor of 
BCPL. 

The early version of the language had the name "C with classes", which was 
used since 1980. The language appeared only because the author had to write 
modeling programs 

The name C++ (C plus plus) was coined by Rick, Mascitti in the summer of 
1983, the Symbol ++ refers to increase C. Just a shorter name With a+ is a syntax 
error 

Since the publication of the first edition of this book, the C++ language has 
undergone significant changes and refinements. 

The choice of C as the base language for C++ is explained by the following 
advantages: 

1. versatility, brevity and relatively low level; 
2. the adequacy of most of the tasks of system programming; 
3. it goes in any system and on any machine; 
4. fully suitable for UNIX software environment. 
It cannot be said that one language is better than another only because it has 

possibilities that are absent in the other. 
The C++ description has been reworked to ensure that any valid construction 

in both languages meant the same thing. Its libraries were designed for portability. 
In C++ you can use C run-time library Available in the language implementation 
will work in most systems that support With 
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The C++ language was a powerful and rapid breakthrough in the 
development of programming. C++ still occupies a dominant position among 
programming languages in the world. 
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THE UNIQUENESS OF EACH PROGRAMMING LANGUAGE 

Each branch of programming has its own peculiarity and own programming 
language. The rationale for using one language rather than the other mostly relies 
on the community you need and/or the language you know. 

WHY YOU NEED TO LEARN WITH C++? 

It can help you to master other advanced programming languages faster, 

bring performance, understand the fundamental computer theories well. 

C/C++ powers the world. The most used programming language for 

professional game development is C++, which involves good productivity. 
WHY C# IS A GOOD CHOICE? 

C # can be used only if you do not need optimal performance or you prefer 
simpler development and cross-platform support. It is also the preferred language 
to use with the widespread game engine unity. 

WEB-DEVELOPMENT AS THE MOST WIDESPREAD FIELD OF 

DEVELOPMENT 

Everybody needs to develop web applications or at least applications that 
interact with the Internet. So the capabilities are there, both in the sense of 
available libraries and available programmers. 

THE TWO GENERAL-PURPOSE LOGIC PROGRAMMING 

LANGUAGES 

They are both created by students. Logic programming is a programming 
paradigmwhichis based on formal logic. So you state some fact, or truth, about an 
element and then the program itself finds the solution. Prolog is the first 
programming language used for artificial intelligence and computational 
linguistics. Haskell is the second programming language. It was designed to be the 
C of functional programming languages: the purely functional programming 
language. 
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THE JAPANESE ECONOMY IN CRISES 

Japan's economy was the envy of the world before succumbing to one of the 
longest running economic crises in history. In the 1970s, Japan produced the 
world9s second-largest gross national product (GNP) after the United States and, 
by the late 1980s, ranked first in GNP per capita worldwide. But all of that ended 
in the early 1990s when its economy stalled, plunging the economy into what has 
been termed the lost decade. 

What's Wrong with Japan's Economy? 
1. Bank of Japan buys government debt; 
2. To spur growth, the Bank of Japan keeps interest rates low. Its discount 

rate is just 0.3%. It promises that rates will remain low. People expect low rates 
and falling prices. The expectation means that every time prices rise, consumers 
stop buying. They just wait for prices to drop again. Businesses can't raise prices or 
hire new workers. Employees don't get raises, so they just keep saving; 

3. The Bank wants to keep the value of the yen low. But the yen carry trade 
keeps raising it. Even when the dollar's value soared 15% in 2014, it didn't increase 
the price of imports. A lower yen normally increases the price of imported 
commodities, triggering inflation. But plummeting oil prices kept prices low. That 
made deflation worse; 

4. The government and the central bank are trying to stimulate growth 
through expansionary fiscal and monetary policy. But you can't push a string. As a 
result, Japan has fallen into a classic liquidity trap. 

Seven Characteristics of Japan's Economy 
(The following seven factors hinder Japan's growth. The country's leaders 

must address these challenges to restore growth.) 
1. Keiretsu is the structured interdependent relationships between 

manufacturers, suppliers, and distributors; This allows the manufacturer monopoly-
like power to control the supply chain; 

2. Guaranteed lifetime employment meant companies hired college graduates 
who stayed until retirement; 

3. Japan's aging population means less demand to drive growth; 
4. The yen carry trade keeps is a result of Japan's low interest rates; 
5. Government spending doesn't boost the economy; 
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6. Japan briefly became the largest holder of U.S. debt in 2015 and again in 
2017. Japan does this to keep the yen low relative to the dollar to improve its 
exports; 

7. Japan is the world9s largest net food importer. The country has just one-
third as much arable land per person as China.  

Some key lessons are as follows: 
1. Act quickly to stem the crisis. The bank of Japan9s reluctance to act quickly 

caused a crisis of confidence among investors and may have exacerbated its 
problems; 

2. Spending isn’t the answer. Japan9s attempts to spend on public works 
projects weren9t particularly successful in helping it recover more quickly from its 
economic woes; 

3. Counteract demographics. Japan9s reluctance to substantially raise its 
retirement age or taxes only helped to further its demographic problems; 

4. Don’t rack up debt. Japan9s massive levels of debt were ultimately 
responsible for its crisis and the lost decade, and the BOJ was behind the curve in 
raising interest rates. 
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TOP 3 MOST POPULAR PROGRAMMING LANGUAGES IN 2018 (AND 

THEIR ANNUAL SALARIES) 

Considering the extensive number of the modern programming languages, 
deciding which one to take by its horns and master can be a strenuous task. 

Before deciding on the 8best9 language to go for, you should evaluate several 
factors, including your personal preferences and choices. 

1. JavaScript 
JavaScript is a dynamic programming language that is mostly used for adding 

interactivity on websites. 
It9s usually painted as <beginner friendly,= something which has enhanced its 

increased usage in the developer community. 
Stack Overflow, a popular website that developers use to share their skills, 

usually does a yearly survey to get useful statistics from the developer 
community 4 from their salaries to favorite technologies. 

2. Java 
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Java is a versatile general-purpose programming language that is used to 
create cross-platform applications. Regardless of the platform you want to use for 
deployment 4 desktop, mobile, or web 4 Java will meet your needs. 

3. Python 
Python is a powerful high-level programming language that is gaining 

immense popularity in 2018. Because of its general-purpose nature, it9s extensively 
used for a wide range of tasks, including web development, machine learning, and 
analyzing data. 

JavaScript, Java, and Python are evidently the best programming languages 
to learn for jobs in 2018.  
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FINANCE FUNCTIONS 

Finance function is the most important function of a business. In a business, 
the finance function involves the acquiring and utilization of funds necessary for 
efficient operations. Finance is the lifeblood of a business without it things 
wouldn9t run smoothly. 

The Finance function has been classified into three: Long-Term Finance; 
Medium Term Finance; Short Term Finance. 

As mentioned in the contents of a modern approach, the discussions on 
financial management can be divided into three major operation: (1) Investment 
operation; (2) Financing operation; and (3) Dividend operation. A firm takes these 
operation simultaneously and continuously in the normal course of its business.  

So, there are objectives of Finance Functions: Investment Decisions; 
Financing Decisions; Dividend Decisions; Liquidity Decisions.  

Business finance usually involves the following vital functions: 1. Financial 
planning, forecasting of cash receipts and disbursements 4 cash flow statement; 2. 
Raising of funds, either equity capital or fixed interest capital which includes both 
preference share capital and loan capital (securing of funds); 3. Use and allocation 
of funds (administration of funds); 4. Financial controls (budgets and other 
controls). 
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INTERNATIONAL TRADE 

1. International trade is the exchange of goods and services between 
countries. This type of trade gives rise to a world economy, in which prices or 
supply and demand, affect and are affected by global events. 

2. International trade allows us to expand our markets for both goods and 
services that otherwise may not have been available to us. It is the reason why you 
can pick between a Japanese, German or American car. As a result of international 
trade, the market contains greater competition and therefore more competitive 
prices, which brings a cheaper product home to the consumer 

3. Trading globally gives consumers and countries the opportunity to be 
exposed to goods and services not available in their own countries. Almost every 
kind of product can be found on the international market: food, clothes, spare parts, 
oil, jewelry, wine, stocks, currencies, and water. Services are also traded: tourism, 
banking, consulting and transportation. A product that is sold to the global market 
is an export, and a product that is bought from the global market is an import. 
Imports and exports are accounted for in a country's current account in the balance 
of payments. 

4. Global trade allows wealthy countries to use their resources4whether 
labor, technology or capital4 more efficiently. If a country cannot efficiently 
produce an item, it can obtain the item by trading with another country that can. 
This is known as specialization in international trade. 

5. International trade not only results in increased efficiency but also allows 
countries to participate in a global economy, encouraging the opportunity of 
foreign direct investment (FDI), which is the amount of money that individuals 
invest into foreign companies and other assets. 

6. Ukraine is the 50th largest export economy in the world and the 39th most 
complex economy according to the Economic Complexity Index (ECI).  

7. A negative way to develop foreign trade is low competitiveness of national 
goods and services. In this regard, the problems of foreign and economic policy, 
minimizing the critical dependence on individual countries, balanced exports and 
imports are solved. 

8. International trade has the potential to maximize a country's capacity to 
produce and acquire goods. Economic theory indicates that international trade 
raises the standard of living. A comparison between the performance of open and 
closed economies confirms that the benefits of trade in practice are significant. 
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MATHEMATICAL MODELING IN ECONOMICS 

Mathematical modeling allows to represent a process or phenomenon in a 
simplified manner by using a selected specific criteria and systematic 
characteristics of the object. Representing an object as a model makes it easier to 
make predictions about its behavior, since unimportant or too complex 
characteristics are excluded from the model. This approach is widely used in the 
economy. In this case, the model acts as a simplified system used to simulate 
certain aspects of the real economy.  

In the modern economic science the mathematical modeling is used in the 
field of business processes organization: to develop ways of consolidating 
enterprises and improving production efficiency (not only in industry but also in 
science, education, medicine), for solving problems of resources allocation and 
other logistic tasks. 

The process of creating an economic-mathematical model involves several 
steps:  

1. Goal statement; 
2. Identification of the most significant factors affecting the results; 
3. Collection and processing of necessary information; 
4. Function selection, drafting of the equation; 
5. Calculation of the model parameters;  
Assessment of the model importance and its applicability for predicting the 

result. 
Let's take a closer look at the final stage, where arises question about the 

adequacy of the obtained model and the degree of its practical applicability. The 
main way of checking the compliance of the model to the studied object is practice, 
during which the model is being implemented and research begins. The received 
simulation results are analyzed for compliance with the known properties of the 
object. Based on the results of the model adequacy testing, a decision is made 
about the possibility of its practical use or adjustment. In the adjustment process, 
the available information about the object and all parameters of the constructed 
model are specified. Then changes are made to the model and the adequacy is 
evaluated again. 

Classification of models in economy depends on the simulation objectives 
and the features of the studied object. Thus, we can distinguish the following types 
of models:  
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1. Discrete and continuous models 3 in discrete models, the change in 
parameters is associated only with individual points in time. In continuous models, 
the parameters are changed smoothly in time; 

2. Static and dynamic models are changed over time, in contrast to a static 
ones; 

3. Linear and nonlinear models are models in which the relationship between 
dependent and independent variables can be linear or nonlinear.  

4. Optimization models allow you to choose the best option for any attribute 
from several alternatives. 

5. Deterministic models are models that ignore the random nature of changes 
in parameters; 

6. Stochastic models are designed to analyze and predict the economic 
phenomena under conditions of uncertainty in the source data (based on the 
methods of mathematical statistics). 

A statistically significant model is widely used in predicting outcome. 
Consider this statement on the example: let the price of the car Y is a function of 
the variables x1 and x2: y = 1800 - 1000 * E1 - 0,3 * x2, where y is the expected 
car price, x1 is the car age, x2 3 mileage. The constructed model allows to identify 
the car pricing process and determine the degree of influence of each factor on y. 
In this case, the price of a new car is equal to 18000 when x1 = 0, x2 = 0. The 
coefficients of this linear multiple regression at x1 and x2 mean that with an 
increase the car age by 1 year, its price decreases on average by 1000, and due to 
an increase in mileage by 1 thousand km - by 0.3. Thus, it will not be difficult for 
the manager to determine the expected price of the incoming car, even if its 
parameters have not been previously met in this dealership. 
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HOW COCA COLA SPREAD THROUGHOUT THE WORLD? 

The Coca-Cola Company, which is headquartered in Atlanta, Georgia, is an 
American multinational beverage corporation and manufacturer, retailer, and 
marketer of nonalcoholic beverage concentrates and syrups. The company is best 
known for its flagship product Coca-Cola, invented in 1886 by pharmacist John 
Stith Pemberton in Columbus, Georgia. The Coca-Cola formula and brand were 
bought in 1889 by Asa Griggs Candler (December 30, 1851 3 March 12, 1929), 
who incorporated The Coca-Cola Company in 1892. The company has operated a 
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franchised distribution system since 1889, wherein The Coca-Cola Company only 
produces syrup concentrate, which is then sold to various bottlers throughout the 
world who hold exclusive territories. The Coca-Cola Company owns its anchor 
bottler in North America, Coca-Cola Refreshments. 

For the past 117 years  4through its ads that brought  the world  together,  
packaging innovations, and the introduction of new products to fit the tastes of  
consumers  wherever  they may  be,  whatever they may be doing 3 Coca-Cola has 
become a part of the lives of people around the world. 

Seven strategies Coca-Cola used to become one of the world9s most 
recognizable brands 

1. It started with a unique, market-tested formula. 
2. Its logo uses a timeless font. 
3. It was distributed in a proprietary bottle. 
4. It held retailers responsible for maintaining its high standard. 
5. It kept its consumer price fixed for 70 years. 
6. It guided word-of-mouth advertising and developed a voice. 
7. It adopted a franchise model. 
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LONG-TERM MACRO-ECONOMETRIC MODELS 

In the last decades the growth of <new= modern market economics was 
associated with the rapid development of knowledge capital. Its impact became the 
major factor of economic growth, outperforming the investment in fixed capital 
and labour increase. Hence, the economic community has come to a common 
conclusion that the contemporary economies gravitate to a structure known as a 
knowledge-based economy. This concept has been formulated in contrast to an 
industrial economy system that prevailed in the last centuries. Even though the 
earlier economic systems also took advantage of knowledge that determined their 
technological progress, at the turn of the 21th century the role of knowledge capital 
started to dominate in the functioning of economies as a result of automation of 
manufacturing processes, speedy distribution of management information (recently 
via the Internet), and in economic growth related to the development of the 
Information and Communication Technology (ICT). 

Long-term forecasts and scenario analysis should be based on 
macroeconometric models. The core of longterm models is extended by 
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introducing production functions generating potential output. Their specification 
includes total factor productivity (TFP) being representative of technological 
progress. It depends on knowledge capital, i.e. human capital, domestic and foreign 
R&D. Several channels of transfer of foreign R&D can be distinguished. The 
potential output differs from the effective output, representing final demand, 
underlying business cycle fluctuations. To study potential disequilibria a system of 
equations explaining final demand must be established.  

Thus the long-term macroeconometric model must be a complete model. Its 
use may cover long-term forecasts and scenario analysis based on model 
simulations. The paper outlines the above specifications of the long-term model 
using as example a new model of the Polish economy. The model is medium-sized. 
It covers demand and supply side, including prices and financial flows. The results 
of multiplier analysis are shown revealing model feedbacks, including generation 
of business cycles. The results of its application are shown: long-term forecasts up 
to the year 2030 as well as scenarios of development of the Polish economy, 
including recession scenario 

The construction of the new macroeconometric model of a knowledge- 
based economy helped to launch a new series of long-term forecasts and 

scenario analyses underpinned by the model-based simulations. Two basic 
scenarios were distinguished: optimistic and pessimistic. In the optimistic variant, 
the research took into account the impacts of long-run increases in investments, in 
domestic R&D expenditures, better absorption of transferred foreign expenditures 
on R&D, and growth of human capital stimulated by larger financial allocations to 
the tertiary and postgraduate education. In the pessimistic variant, it revealed a 
deterioration of these factors. It has opened the way for evaluating the likely effects 
of realization of particular scenarios that the administrative authorities and 
scientific community might wish to draw up. The simulation analyses open the 
floor for constructing many alternative scenarios that would take into account 
factors of development other than investment in fixed capital and knowledge 
capital. However, the advantage the presented framework has is that it allows 
drawing a clear distinction between the factors of growth and the results of the 
exercise. 

One of the important applications of this exercise is the possibility 
of calculating the time in which a particular economy might reach the GDP 

per capita levels of developed, industrial economies. For instance these 
calculations show that Poland may have a chance to reach the average level of UE-
15 countries in 2030 only in the optimistic scenario, while in the pessimistic 
scenario it would remain at the 46% level. There are many other possible 
applications that support the construction of the visions of future growth. 
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RULE-BASED MACHINE TRANSLATION TECHNOLOGY VS 

STATISTICAL MT  

Machine translation (MT) is automated translation. It is the process by which 
computer software is used to translate a text from one natural language (such as 
English) to another (such as Ukrainian). 

To process any translation, human or automated, the meaning of a text in the 
original (source) language must be fully restored in the target language, i.e. the 
translation. While on the surface this seems straightforward, it is far more complex. 
Translation is not a mere word-for-word substitution. A translator must interpret 
and analyze all of the elements in the text and know how each word may influence 
another. This requires extensive expertise in grammar, syntax (sentence structure), 
semantics (meanings), etc., in the source and target languages, as well as 
familiarity with each local region. 

The software parses text and creates a transitional representation from which 
the text in the target language is generated. She uses these complex rule sets and 
then transfers the grammatical structure of the source language into the target 
language. Users can improve the translation quality by adding their terminology 
into the translation process. Human and machine translation each have their share 
of challenges. For example, no two individual translators can produce identical 
translations of the same text in the same language pair, and it may take several 
rounds of revisions to meet customer satisfaction. But the greater challenge lies in 
how machine translation can produce publishable quality translations. 

Statistical machine translation utilizes statistical translation models whose 
parameters stem from the analysis of monolingual and bilingual corpora. Building 
statistical translation models is a quick process, but the technology relies heavily 
on existing multilingual corpora. A minimum of 2 million words for a specific 
domain and even more for general language are required. 

Rule-based MT provides good out-of-domain quality and is by nature 
predictable. Dictionary-based customization guarantees improved quality and 
compliance with corporate terminology. But translation results may lack the 
fluency readers expect/ 

Statistical MT provides good quality when large and qualified corpora are 
available. The translation is fluent, meaning it reads well and therefore meets user 
expectations. However, the translation is neither predictable nor consistent.  
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The differences between them are: rule-based MT has high performance and 
robustness, knows grammar rules and gives out-of domain translation quality; 
statistical MT shows good fluency and is good for catching the rule exceptions. 
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HOW CAN SPACE BE CURVED? 

One of the most paradoxical-sounding phrases in mathematics is 8curved 
space9.. Even if one could somehow make sense of the idea of three-dimensional 
curviness, the analogy with a curved surface suggests that we would not be able to 
see for ourselves whether space was curved unless we could step out into a fourth 
dimension to do so. Perhaps we would then discover that the universe was the 
three-dimensional surface of a four-dimensional sphere, which at least sounds 

curved. 
One way is to go up in a space shuttle, look back, and see that it is 

approximately spherical. However, the following experiment, which is much more 
two-dimensional, would also be very persuasive. Start at the North Pole and travel 
due south for about 6,200 miles, having marked your initial direction. Then turn to 
your left and go the same distance again. Then turn to your left and go the same 
distance one more time. 6,200 miles is roughly the distance from the North Pole to 
the equator, so your journey will have taken you from the North Pole to the 
equator, a quarter of the way round the equator, and back to the North Pole again. 
Moreover, the direction at which you arrive back will be at right angles to your 
starting direction. It follows that on the earth9s surface there is an equilateral 
triangle with all its angles equal to a right angle. On a flat surface, the angles of an 
equilateral triangle have to be 60 degrees, as they are all equal and add up to 180, 
so the surface of the earth is not flat. Thus, one way of demonstrating that a two-
dimensional surface is curved, from within that surface, is to find a triangle whose 
angles do not add up to 180 degrees, and this is something that can be attempted in 
three dimensions as well. If we measure the angles of triangles in space and find 
that they add up to more than 180 degrees, then that will suggest that space is more 
like a three dimensional version of the surface of a sphere than like the sort of 
space that can be described by three Cartesian coordinates. 

If this happens, then it seems reasonable to say that space is positively 
curved. Another feature that one would expect of such a space is that lines that 
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started off in the same direction would converge and eventually meet. Still another 
is that the circumference of a circle of radius r would not be 2Ãr, but a little less. 

In 1919, one of the most famous scientific experiments of all time showed 
that the idea of curved space was not just a fantasy of mathematicians, but a fact of 
life. According to Einstein9s general theory of relativity, which was published four 
years earlier, space is curved by gravity, and therefore light does not always travel 
in a straight line, at least as Euclid would understand the term. The effect is too 
small to be detected easily, but the opportunity came in 1919 with a total eclipse of 
the sun, visible from Principe Island in the Gulf of Guinea. While it was 
happening, the physicist Arthur Eddington took a photograph that showed the stars 
just next to the sun in not quite their expected places, exactly as Einstein9s theory 
had predicted. 

Though it is now accepted that space (or, more accurately, space time) is 
curved, it could be that the curvature that we observe is just a small perturbation of 
a much larger and more symmetrical shape. One of the great open questions of 
astronomy is to determine the large-scale shape of the universe, the shape that it 
would have if one ironed out the curves due to stars, black holes, and so on. Would 
it still be curved, like a large sphere, or would it be flat, as one more naturally, but 
quite possibly wrongly, imagines it? 

A third possibility is that the universe is negatively curved. This means more 
or less the opposite of positively curved. Thus, evidence for negative curvature 
would be that the angles of a triangle added up to less than 180 degrees, that lines 
starting in the same direction tended to diverge, or that the circumference of a 
circle of radius r was larger than 2Ãr. This sort of behavior occurs in the 
hyperbolic disc.  
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COMMON MISTAKES ENCOUNTERED ON RESUMES AND HOW TO 

CORRECT THEM 

Nowadays, lots of people of the civilized world need to write a resume at 
least once in their life. This might be a student who seeks a job for the first time, or 
an experienced employee who is looking for a better job, or a person who wants to 
get a job abroad. Each of them needs to create a resume competently in order to 
increase the chances of being employed. But many people make serious mistakes 
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when compiling resumes, even without knowing it. Even if you're a qualified 
candidate, one seemingly small resume mistake could mean the difference between 
a job-landing interview and a missed opportunity. Here are the most common 
mistakes that arise when compiling a resume, ways and tips on how to fix them, or 
prevent them from occurring. 

These are the most serious in order to help them avoid these annoying 
mistakes, the following list of the most serious mistakes in resumes was made.  

Mistake 1: Typos. This one seems obvious, but it happens again and again. A 
2013 CareerBuilder survey found that 58% of resumes have typos. 

In fact, people who tweak their resumes the most carefully can be especially 
vulnerable to this kind of error, because they often result from going back again 
and again to fine tune their resumes just one last time. And in doing so, a subject 
and verb suddenly don't match up, or a period is left in the wrong place, or a set of 
dates gets knocked out of alignment. This mistake often occurs in the MBA. Typos 
are deadly because employers interpret them as a lack of detail-orientation, as a 
failure to care about quality.  

Read your resume from bottom to top: reversing the normal order helps you 
focus on each line in isolation. Or have someone else proofread closely for you. 

Mistake 2: Length. A good rule of thumb is one page of resume for every ten 
years of work experience. Hard to fit it all in, right? But a three or four or ten page 
resume simply won't get read closely. As Blaise Pascal wrote, "I would have 
written you a shorter letter, but I did not have the time." A crisp, focused resume 
demonstrates an ability to synthesize, prioritize, and convey the most important 
information about you. Think about it this way: the <sole= purpose of a resume is 
to get you an interview. That's it. It's not to convince a hiring manager to say "yes" 
to you (that's what the interview is for) or to tell your life's story (that's what a 
patient spouse is for). Your resume is a tool that gets you to that first interview. 
Once you're in the room, the resume doesn't matter much. So cut back your 
resume. It's too long. 

Mistake 3: Formatting. Unless you're applying for a job such as a designer or 
artist, your focus should be on making your resume clean and legible. At least ten 
point font. At least half-inch margins. White paper, black ink. Consistent spacing 
between lines, columns aligned, your name and contact information on every page. 
If you can, look at it in both Google Docs and Word, and then attach it to an email 
and open it as a preview. Formatting can get garbled when moving across 
platforms. Saving it as a PDF is a good way to go. 

Mistake 4: Confidential information. There's an inherent conflict between 
your employer's needs (keep business secrets confidential) and your needs (show 
how awesome I am so I can get a better job). So candidates often find ways to 
honor the letter of their confidentiality agreements but not the spirit. It's a mistake. 
In a very rough audit, it was found that at least 5-10% of resumes reveal 
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confidential information. For the employers it is evident that they should never hire 
those candidates ... unless they want your own trade secrets emailed to our 
competitors. 

Mistake 5: Lies. This is the most coarse error. Putting a lie on your resume is 
never, ever, ever, worth it. Everyone, up to and including CEOs, gets fired for this. 
People lie about their degrees, GPAs (hundreds of people "accidentally" round 
their GPAs up, but never accidentally rounded down -- never), and where they 
went to school (sorry, but employers don't view a degree granted online for "life 
experience" as the same as UCLA or Seton Hall). People lie about how long they 
were at companies, how big their teams were, and their sales results, always 
goofing in their favor.  

Mistake 6. Incorrect or missing contact information. The goal of a resume is 
to land you an interview. If you're missing pertinent contact information, or the 
contact information you've included is incorrect, you9re making it difficult for 
recruiters to get in touch with you. Also, if you're not detailed enough to provide 
the correct contact information, what does that say about how well you will do on 
the job if hired? 

Also, be wary of the location and format you use to list your contact 
information on your resume. Never add your contact information to the Header 
portion of a Word document or paste your contact information in as an image. 
Applicant tracking systems (ATS) cannot read that information and will list your 
contact details as missing or incomplete in the system. 
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THE CONCEPT OF <PROBLEM= IN SYSTEMS ANALYSIS 

From a practical point of view, system analysis is a universal method for 
solving complex problems of an arbitrary nature, where the concept of <problem= 
is defined as a <subjective negative attitude of a subject to reality=. The article 
discusses the approach to identifying problem situations, when the system models 
and the forecast models that the analyst forms are presented in an explicit form 
accessible to the interpretation by the subject (including natural language). The 
analysis of Russian-language works on system analysis allows us to identify two of 
the largest areas in this area, which can be called the rational and objective-
subjective approaches. 



261 
 

The first direction (rational approach) considers system analysis as the set 
method. Another approach of the system analysis area is an objective-subjective 
one, which is based on the works of Ackoff. 

As is known, for effective perception and understanding of reality, a person 
breaks up the complex into the simpler (which is the essence of analytical 
thinking). For example, a person uses very simple, concise forms to express 
physical laws, although the latter are not an exact description of reality. Obviously, 
if knowledge is sufficiently large or difficult to describe, then for the subject in 
most cases it will be difficult enough for perception 4 it will be a black box 
model. Therefore: knowledge should be compact (in form, description), which 
makes it accessible for understanding, interpretation and further use. Next, it is 
necessary to determine which models of knowledge representation should be used 
when identifying problem situations. Traditionally, in the theory of data analysis, 
descriptive models are identified that are necessary for a better understanding of 
the system under study, known facts and observations, and predictive models 
necessary for understanding new facts about the system. These models include: 

1. Regression models (including exception models, association models, 
sequence models, etc.); 

2. Classification and clustering models. 
In terms of presentation, the most common and most natural for human 

perception and understanding are: 
1. Logical rules expressed by means of natural language in the form of IF-

TO; 
2. Symbolic expressions (for example, math functions). 
In this paper, there was proposed a multi-criteria approach to the construction 

of intelligent technologies. In general, the set of criteria The identified problems of 
knowledge extraction are quite effectively solved by the following methods of 
intelligent information technologies: methods based on fuzzy logic, evolutionary 
algorithms. 

The proposed method of identifying knowledge using a multi-criteria 
approach to building intelligent information technologies makes it possible to make 
the system research process more transparent for the subject who formulates the 
problem and makes decisions regarding intervention in a problem situation.   

The opportunity to get not only one, but a lot of effective and different in the 
form of information presentation solutions, allows us to consider the system from 
different <points of view=, which increases the reliability of the interpretation of 
the results: some aspect of the system description is more understandable to the 
subject, some is less clear. Numerical studies show that as a result of the 
implementation of the approach, it is possible, firstly, to significantly simplify 
solutions with permissible accuracy of the system description, secondly, to obtain 
solutions that can be interpreted with possible loss of accuracy. At the same time, 
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test examples showed that the loss of description accuracy is not so critical, since 
the solutions allow to draw the most common and practical useful conclusions. 

From a practical point of view, system analysis is a universal method for 
solving complex arbitrary nature problems. In this case the key concept is the 
concept of <problem=, which can be defined as <the subjective negative attitude of 
the subject to reality=. Accordingly, in complex systems the stage of identifying 
and diagnosing problems is the most important, because it determines the goals and 
the system analysis objectives, as well as the methods and algorithms that will be 
used later with the decision-making support.  At the same time, this stage is the 
most complex and least formalized. 
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WIND POWER PLANTS IN THE SOUTH OF UKRAINE 

The aim: present and reveal the potential of wind power in Ukraine. 
Wind power - is energy of the future. Wind power is absolutely better than all 

other types of energy production. And scientist all over the world one hundred 
percent sure that wind power can easily replace all traditional energy production 
which we know today.  

Moreover, there are plenty of conclusive proof facts. First of all, wind power 
is eco-friendly and non-polluting environment source of energy. Secondly, it's 
generally easy in power generation. And finally, it's unbelievably cheap. 

Not surprisingly the wind power electric stations are widely used in number 
of European countries, such as France, Germany, Sweden etc. And in addition to 
Europe wind power stations are also common in the United States and China. And 
our country - Ukraine is no exception. 

Ukraine9s renewable energy market becomes ever more important, especially 
with the steep increase in gas price and the adoption of green-tariff price incentives 
for electricity from renewable energy sources in 2009. The government set a green 
tariff for power produced from renewable sources which is two times higher than 
the wholesale price for power produced from traditional sources. It is widely 
expected that the introduction of the green tariff will boost activity in the sector. 

About 50% of Ukraine9s territory is suitable for installation of wind power 
plants and commercial generation of electricity from wind. In particular, the 
prospective regions are the Black Sea coast, the southern steppe regions, and the 
Carpathian Mountains. Some researchers believe, Ukraine is among the top-four 
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European countries, most suitable for generating electricity from wind. In the 
medium term, it is possible to develop power of about 5,000 MW of wind energy, 
that is, 20-30% of total electricity consumption in the country. 

The dynamics of alternative energy sources development in Ukraine remains 
positive several years in a row 3 in 2018 output of newly introduced energy 
producing facilities reached 257 MW which is 2,1 times higher than last year.  

Wind energy sector is growing much slower than that of solar 3 during last 
year the output capacity of Ukrainian wind power stations increased by 27 MW 
having reached 465 MW in total. It9s explained by the fact that the price of wind-
generated energy is several times higher than of that generated by solar power 
stations. Wind power stations are more complicated to install and require special 
maintenance. Furthermore, wind power sector is more regulated than the solar 
energy sector. 

Today we have 6 active wind plants in our country: 6 in Crimea, 1 in 
Zaporizhzhya district and 1 in Donetsk district. And therefore in construction there 
are two wind-power stations in Odessa and Primorsk that will become the largest 
in the east of Europe. 

Conclusion: The Ukrainian is convinced that there is a large untapped 
potential of renewable energy in Ukraine. Prospects for the use of renewable 
energy sources are associated with their environmental cleanliness, low operating 
costs and the expected fuel deficit in the traditional energy. 

I am sure, Ukraine could get more of its energy from environmentally-
friendly sources in future. Government ministers want 15 percent of Ukrainians 
energy to come from renewable energy sources by 2030. And I think that this is 
quite feasible. 
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RENEWABLES AND THEIR DEVELOPMENT IN UKRAINE 

In Ukraine, the development of alternative energy is one of the important 
issues due to the lack of traditional energy resources. All sorts of experts have long 
and often say that our country needs to pay more attention to alternative and 
renewable energy sources. 

The picture for Ukraine is not yet very favorable. We buy more than 50 
billion cubic meters of gas. So, imports account for more than 70 percent of our 
country's gas balance. A good prospect is the search and development of its own 
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gas fields, but this resource is very limited, and some of them are simply 
unprofitable to develop.  

For this reason, many experts and scientists advise to turn to other forms of 
energy. Moreover, Ukraine has a very large potential for their development, as well 
as for their economy.  

For example, the country has been operating a <green tariff= for 9 years, at 
which the state buys electricity from enterprises using renewable energy sources - 
the sun, wind, biomass, and water. This law stimulates the development of new 
types of energy resources, as well as attracting investments in renewable energy 
technologies. In Ukraine, "green tariffs" were adopted at the legislative level in 
2009 and are valid until 2030. This law on the use of solar panels in homes has 
become really profitable and justified, it became possible not only to save money, 
but also to receive real money for solar and wind energy.  

After the events of 2014, when sources of traditional energy resources were 
lost, the authorities actively began to develop alternative energy. 

Since 2011, a 742 MW SES was built and commissioned in our mechanical 
system. According to the SE "Energy Market", the sun already accounts for 0.53%, 
while in 2016 it was 0.36%. These are still small numbers. The share of SES is 
growing the fastest. 

In October 2015, installed wind power amounted to 509 MW. By 2020, 
Ukraine intends to increase this figure to 2.28 GW. Favorable conditions for this in 
areas where the wind speed is equal to or exceeds 5 meters per second: on the 
Azov-Black Sea coast, in Odessa, Kherson, Zaporizhzhya and Nikolaev regions 
and in the Carpathian region. 

At the beginning of the 21st century, hydroelectric power plants rank third 
after nuclear and thermal power plants in the energy complex of Ukraine. The 
economic and technical possibilities of using Ukrainian hydro resources are about 
20 billion kWh. But today they are used by no more than 50%. 

The main problem of the development of "green" energy is traditionally the 
lack of sources of funding. There is money for energy development. Over these 
years, more than 400 million euros have been invested in the development of green 
energy. Also, business projects were implemented for the creation of heat 
generation with a capacity of 1.8 GW worth 440 million euros. The plans of the 
authorities by 2020 to bring the share of alternative energy to 11% of the total 
electricity consumption in the country, and by 2035 - up to 25%. This requires an 
investment of at least 10 billion euros.  

According to forecasts, every year the alternative energy in Ukraine will 
dynamically develop and attract new investments in this industry. 

 
 
 



265 
 

'�� 004.8 
Bogdan Petrik1, Valentina Kuzmenko2 

1student of group CST-128 ZNTU 
2senior teacher ZNTU 

Bogdan Petrik, Valentina Kuzmenko  

ARTIFICIAL INTELLIGENCE AS A SCIENCE 

Artificial intelligence as a science has existed for over sixty years. To date, 
there is no single definition that adequately describes this scientific area. Among 
many points of view, it is dominated by three.  According to the first, research in 
the field of artificial intelligence is fundamental research in which models and 
methods for solving problems that have been considered intellectual and previously 
not amenable to formalization and automation are developed. According to the 
second point of view, this direction is connected with new ideas for solving 
problems on a computer with the development of a fundamentally new 
programming technology with the transition to computers of new architecture. The 
third point of view, is based on the fact that as a result of research conducted in the 
field of artificial intelligence, many application systems have emerged that solve 
problems for which the previously created systems were unsuitable. According to 
the last interpretation, artificial intelligence is an experimental scientific discipline, 
while the main role of the experiment is to verify and refine artificial intelligence 
systems, which are hardware-software information systems. 

There are also basic concepts in this field of science. One of the most 
important concepts of artificial intelligence is algorithm. At the same time, the 
technology of expert systems is the most important tool in solving global problems 
of traditional programming: the length and, therefore, the high cost of application 
development; high cost of maintenance of complex systems; the possibility of 
reuse programs, etc. In addition, the integration of expert systems technology and 
neural networks with traditional programming technology adds new qualities to 
commercial products, providing dynamic change of applications by the user, not 
the programmer, better graphical tools, user interface and interaction. 

At present, there are two main approaches to the modeling of artificial 
intelligence: machine intelligence, consisting in the strict task of the result of 
functioning, and artificial intelligence, aimed at modeling the internal structure of 
the system. Modeling systems of the first group is achieved through the use of the 
laws of formal logic, set theory, graphs, semantic networks and other scientific 
advances in the field of discrete computing. The main results are the creation of 
expert systems, natural language parsing systems and the simplest control systems 
of the "stimulus-response" type. The systems of the second group are based on the 
mathematical interpretation of the activity of the nervous system led by the human 
brain and are implemented as neural-like networks based on a neural-like element - 
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an analogue of a neuron. Networks of the first group, such as back propagation 
networks, Hopfield networks, etc., are used for pattern recognition, speech analysis 
and synthesis, translation from one language to another, and prediction. This is 
caused by such network features as image restoration by its part, resistance to noise 
of the input signal, prediction of input changes and parallelism of calculations. 
Also, an important characteristic is the ability to function with the loss of some part 
the network. Networks of the second group are used as real-time control systems 
for uncomplicated objects. The peculiarities of this group are the appearance of 
some internal stimuli, the ability to learn and function in real time.  

According to experts, in the near future, expert systems will play a leading 
role in all phases of design, development, production, distribution, sales, support 
and provision of services. Their technology, having received commercial 
distribution, will provide a revolutionary breakthrough in the integration of 
applications from ready-to-know-interacting modules. 
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PROGRAMMING LANGUAGES IN PROGRESS 

Programming languages are used by programmers to write certain sets of 
instructions that will then be translated by the compiler into binary code for 
reading by a computer microprocessor and performing a specific task. 

The first generation of programming languages was machine code. In 
machine language, instructions are coded as a series of 1s and 0s. 

The second generation is assembly language. 1949: Assembly Language: 
First widely used in the Electronic Delay Storage Automatic Calculator. 

The third generation of languages are: 
Procedure-Oriented Languages: 

1957: Fortran: A computer programming language created by John Backus 
for complicated scientific, mathematical, and statistical work. 

1964: BASIC: Developed by John G. Kemeny and Thomas E. Kurtz at 
Dartmouth College . 

Business Languages: 

1959: COBOL: Created by Dr. Grace Murray Hopper as a computer 
programming language that could run on all brands and types of computers, 
COBOL stands for Common Business Oriented Language. It is used in ATMs, 
credit card processing, telephone systems, hospital and government computers, 

http://faculty.orangecoastcollege.edu/sgilbert/lessons/ABriefHistoryOfProgramming/index.html
http://www.tnmoc.org/special-projects/edsac/edsac-history
http://groups.engin.umd.umich.edu/CIS/course.des/cis400/fortran/fortran.html
https://techterms.com/definition/basic
http://americanhistory.si.edu/cobol/introduction
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automotive systems, and traffic signals. In the movie The Terminator, pieces of 
COBOL source code were used in the Terminator9s vision display. 

1983: Ada: Created by Ada Lovelace for Charles Babbage9s Analytical 
Engine to compute Bernoulli numbers, it9s considered to be the first computer 
programming language. 

1991: Python: Designed by Guido Van Rossum, Python is easier to read and 
requires fewer lines of code than many other computer programming languages. It 
was named after the British comedy group Monty Python. Popular sites like 
Instagram use frameworks that are written in Python. 

1970: Pascal: Developed by Niklaus Wirth, Pascal was named in honor of the 
French mathematician, physicist, and philosopher Blaise Pascal. It is easy to learn 
and was originally created as a tool for teaching computer programming. Pascal 
was the main language used for software development in Apple9s early years. 

 1958: Algol: Created by a committee for scientific use, Algol stands 
for Algorithmic Language. Algol served as a starting point in the development of 
languages such as Pascal, C, C++, and Java. 

1995: JavaScript: Created in just 10 days by Brendan Eich, this language is 
mostly used to enhance many Web browser interactions. Almost every major 
website uses Javascript. 

1995: PHP: Created by RasmusLerdorf, PHP is used mostly for Web 
development and is usually run on Web servers. It originally stood 
for Personal Home Page, as it was used by Lerdorf to manage his own online 
information. PHP is now widely used to build websites and blogs. WordPress, a 
popular website creation tool, is written using PHP. 

Object- Oriented Languages: 

1983: Objective-C: Created by Brad Cox and Tom Love, Objective-C is the 
main computer programming language used when writing software for macOS and 
iOS, Apple9s operating systems. 

1995: Java: Originally called Oak, Java was developed by Sun Microsystems. 
It was intended for cable boxes and hand-held devices but was later enhanced so it 
could be used to deliver information on the World Wide Web. Java is everywhere, 
from computers to smartphones to parking meters. Three billion devices run Java! 

And also such languages as: 
1972: C: Developed by Dennis Ritchie at Bell Labs, C is considered by many 

to be the first high-level language. A high-level computer programming language 
is closer to human language and more removed from the machine code. C was 
created so that an operating system called Unix could be used on many different 
types of computers. It has influenced many other languages, including Ruby, C#, 
Go, Java, JavaScript, Perl, PHP, and Python. 

1983: C++: C++ is an extension of the C language and was developed by 
Bjarne Stroustrup. It is one of the most widely used languages in the world. C++ is 

https://rosettacode.org/wiki/Bernoulli_numbers
https://www.python.org/doc/essays/blurb/
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.475.6989&rep=rep1&type=pdf
http://ieeexplore.ieee.org/document/6982115/?reload=true
https://people.cs.pitt.edu/~mehmud/cs134/javascript1.html
https://secure.php.net/docs.php
https://developer.apple.com/library/content/documentation/Cocoa/Conceptual/ProgrammingWithObjectiveC/Introduction/Introduction.html
http://www.oracle.com/technetwork/java/javase/overview/javahistory-index-198355.html
http://csapp.cs.cmu.edu/3e/docs/chistory.html
http://www.stroustrup.com/applications.html
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used in game engines and high-performance software like Adobe Photoshop. Most 
packaged software is still written in C++. 

2000: C#: Developed by Microsoft with the goal of combining the computing 
ability of C++ with the simplicity of Visual Basic, C# is based on C++ and is 
similar to Java in many aspects. It is used in almost all Microsoft products and is 
primarily used for developing desktop applications. 

As you can see, there are a lot of programming languages and a lot of time 
and effort was spent on creating them. Thanks to this, our programmers are much 
easier to program and manage to create programs more compact. 

 
 

'�� 004.4 
Stanislav Omelchenko1, Valentina Kuzmenko2 

1student of group CST-128 ZNTU 
2senior teacher ZNTU 

Stanislav Omelchenko, Valentina Kuzmenko  

DEVELOPMENT OF CRYPTOGRAPHY 

Cryptography is a science of mathematical methods for securing the 
confidentiality, integrity and authenticity of information. It was developed because 
of the practical need to transfer important information in the most reliable way. For 
mathematical analysis, cryptography uses an abstract algebra and probability 
theory toolkit. 

For a long time cryptography implied only encryption - the process of 
converting ordinary information into obscure "rubbish". Decryption is the reverse 
process of reproducing information from ciphertext. A cipher is a pair of 
algorithms of encryption / decryption. The action of the cipher is guided by 
algorithms, and, in each case, by the key. The key is a secret parameter for a 
particular context when sending a message. The keys are of great importance, since 
without key variables, encryption algorithms are easily broken and unsuitable for 
use in most cases. Historically, ciphers are often used to encrypt and decrypt, 
without performing additional procedures such as authentication or integrity 
checking. 

Until now, cryptography has been engaged exclusively in ensuring the 
confidentiality of messages - the conversion of messages from an understandable 
form into an obscure and inverse recovery on the recipient's side, making it 
impossible for readers to intercept or overheard without secret knowledge. In 
recent decades, the scope of cryptography has expanded to include not only the 
secret transmission of messages, but also methods for checking message integrity, 
sender / recipient identification, digital signatures, interactive verification, and 
secure communication technology. 

http://www.cprogramming.com/tutorial/csharp.html
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A cryptographic algorithm, or a cipher, is a mathematical formula that 
describes the processes of encryption and decryption. To encrypt the open text, the 
crypto algorithm works in conjunction with the key - word, number or phrase. The 
same message is one algorithm, but different keys will be converted to different 
ciphertext. The security of ciphertext depends entirely on two things: the stability 
of the cryptographic algorithm and the secrecy of the key. The cryptographic 
algorithm, plus all the keys and protocols that lead them into action, form a 
cryptosystem. PGP is a cryptosystem. 

For today's cryptography, open encryption algorithms are used which involve 
the use of computing means. It is known more than a dozen proven encryption 
algorithms, which using a key of sufficient length and correct implementation of 
the algorithm, make the encrypted text inaccessible for practical cryptanalysis.The 
most commonly used  encryption algorithms are such as Twofish, IDEA, RC4 and 
others.  

To conclude, a cryptography plays a crucial role in protection of personal 
data as well as in protection against illegal access and it needs to be increasingly 
improved. 
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IMPROVEMENT OF HARDWARE ARCHITECTURE 

A computer is a multifunctional electronic device designed to accumulate, 
process and transmit information. The architecture of a personal computer is 
understood as its logical organization, structure, and resources, i.e., computing 
system tools that can be allocated to a data processing process for a specific time 
interval. 

The construction of the most computers is based on the principles formulated 
by John von Neumann: 

1. the principle of program management - the program consists of a set of 
commands that are executed by the processor automatically one after the other in a 
certain sequence; 

2. the principle of uniformity of memory - programs and others are stored in 
the same memory; commands can perform the same actions as on the data; 

3. the principle of targeting - the main memory is structurally composed of 
numbered cells. 
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Computers built on these principles have a classical architecture. The 
computer architecture defines the principle of operation, information links and the 
interconnection of the main logical nodes of the computer, which include: 

1. central processor;  
2. main memory;  
3. external memory; 
4. peripherals.  
Structurally, personal computers are made in the form of a central system 

unit, to which other devices are connected through special connectors. The 
structure of the system unit includes all the main components of the computer: 
motherboard, power supply, hard disk drive, floppy disk drive, optical drive, 
connectors for additional devices. In turn, motherboard carries microprocessor, 
math coprocessor, clock generator, memory chips, external device controllers, 
sound and video cards, timer. 

The architecture of modern personal computers is based on the trunk-modular 
principle. The modular principle allows the user to complete the computer 
configuration he needs himself and, if necessary, to upgrade it. The modular 
organization of the system is based on the main principle of information exchange. 
All device controllers communicate with the microprocessor and RAM through the 
system data bus, called the system bus. The system bus is implemented as a printed 
bridge on the motherboard. 

A microprocessor is a central unit of a personal computer designed to control 
the operation of all units of a machine and to perform arithmetic and logical 
operations on information. 

The system bus is the main interface system of the computer, which provides 
the interface and connection of all its devices among themselves. The system bus 
provides three directions of information transfer: 

1. between the microprocessor and main memory; 
2. between the microprocessor and the input / output ports of external 

devices; 
3. between main memory and I / O ports of external devices. 
The input-output ports of all devices are connected to the bus either directly 

or through special controllers (adapters) through the appropriate connectors (slots). 
The main memory is designed to store and efficiently exchange information 

with other blocks of the computer. External memory is used for long-term storage 
of information that can be further used to solve problems. 

The clock generator generates a sequence of electrical symbols, the frequency 
of which sets the clock frequency of the computer. The time interval between 
adjacent pulses determines the tact of the machine. 

A power source is a unit that contains systems for autonomous and 
networked computer power. 
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The timer is an in-car electronic clock that provides an automatic pick-up of 
the current point in time. The timer connects to an autonomous power source and 
continues to operate when the computer is disconnected from the network. 

A modern computer essentially can no longer exist without all of the external 
devices. Some users cannot do without them, and therefore this sphere continues to 
evolve to this day. 
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COLD HARD CASH 

When merchants and traders more durable metals came into use it was 
generally noticed that they were cold and hard. A recent study suggests <cold hard 
cash= is more than a metaphor. 

Engage in a little thought experiment with me. Picture a stack of cash. 
Imagine yourself counting each crisp bill, one by one. How do you feel? Do you 
have a slight chill? 

Money has profound effects on human behavior. Leonie Reutner, a 
researcher, wanted to know if money has an impact on the body itself. 

Reutner and a team of researchers from the University of Basel and the 
University of Salzburg in Austria came up with a simple hypothesis: If money has 
been connected to socially <cold= behavior, can money cause a physical sensation 
of coldness? 

They set out to test the hypothesis with two studies. In one, participants 
dipped a hand into a jar filled with about $1300 in banknotes. The control group 
put a hand into a jar filled with pieces of paper. They then asked the test subjects to 
estimate the temperature of the room. Those who dipped their hand in the money 
jar gave significantly lower estimates of room temperature.  

In the second study, they asked a different set of subjects to submerge their 
hands for 10 seconds into bowls of water heated to exactly 37 degrees Celsius and 
estimate the water9s temperature. Participants then dipped their hands into one of 
two jars, one stuffed with money and the other with pieces of paper. Meanwhile, 
the water in the bowls had cooled to 31.14 degrees Celsius. When participants 
returned their hands to the cooler water, researchers cranked the heat back up and 
asked the subjects to say <stop= when it had warmed to its original temperature. 
People who handled money perceived the original temperature as lower. 

The researchers claim this chilly feeling is caused by exposure to money. 
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The potential link between "cold" social behavior and actual physical 
coldness may seem a bit simplistic, but "a relatively large number of studies are 
consistent with these findings,= says Norbert Schwarz, professor. 

The authors cite a series of nine studies from 2006. People <primed= with 
money were more self-reliant but treated others worse. 

Another study replicated these findings in the real world. People who had just 
withdrawn money from an ATM were far less likely to help a passerby requesting 
assistance. 

So, we came to the conclusion that money affects the physical and emotional 
state of a person greatly. 
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MACHINE LANGUAGES 

Machine language is the basic low-level programming language designed to 
be recognized by a computer. Actually the language is written in a binary code of 
0s and 1s that represent electric impulses or off and on electrical states 
respectively. A group of such digits is called an instruction and it is translated into 
a command that the central processing unit or CPU understands. 

More specifically, instructions are organized in patterns of 0s and 1s in 
various lengths such as 16, 24, 32, and 64 digits or bits, representing specific tasks 
such as storing or transferring data. An instruction is made up of two parts: the 
operator or opcode and the operand. The first few bits of an instruction are the 
"operator or opcode," whose role is to specify the kind of operation that needs to be 
performed. The rest of the bits are the "operand," whose role is to indicate the 
location where the operation is to be performed. For instance, a binary opcode such 
as the 000001 could be an instruction to store the contents of the accumulator in a 
given memory address. The whole instruction could look like this: 
00000100011100000000000100000010. 

Another example of binary machine language is the binary-coded decimal, 
where decimal numbers are encoded in binary form. Each decimal digit is coded as 
a four-digit binary number as follows: 

The CPU has the ability to perform millions of instructions per second and 
this fact makes the binary machine language efficient, despite the volume of bits. 

While easily understood by computers, machine languages are almost 
impossible for humans to use because they consist entirely of numbers. 
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Programmers, therefore, use either a high-level programming language or an 
assembly language. 

Programs written in high-level languages are translated into assembly 
language or machine language by a compiler. Assembly language programs are 
translated into machine language by a program called an assembler. 

Every CPU has its own unique machine language. Programs must be 
rewritten or recompiled, therefore, to run on different types of computers. 
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HOW NEGATIVE INTEREST RATES WORK? 

Negative rates became a reality of the modern financial world several years 
ago. Dreaming of financial stability, many do not even suggest what amazing (in 
our opinion today) forms it acquires in wealthy countries. There, in an almost non-
inflationary economy, investors sometimes do not receive income from their bank 
investments, and vice versa - sometimes they themselves pay the bank for the 
service of storing money in the account. While negative interest rates are a great 
incentive to borrow, it9s hard to understand why anyone would be willing to pay to 
lend considering the lender is the one taking the risk of a loan default. While 
seemingly inconceivable, there may be times when central banks run out of policy 
options to stimulate the economy and turn to the desperate measure of negative 
interest rates. 

Negative interest rates are a drastic measure. In harsh economic times, people 
and businesses have a tendency to hold on to their cash while they wait for the 
economy to pick up. But this behavior can serve to weaken the economy further as 
the lack of spending causes further job losses and lower profits, thus reinforcing 
people9s fears and giving them even more incentive to hoard.As spending slows, 
prices drop creating another incentive for people to wait as they wait for prices to 
fall further. 

Negative interest rates should help to stimulate economic activity and stave 
off inflation, but policymakers remain cautious because there are several ways such 
a policy could backfire. Because banks have certain assets like mortgages that, by 
contract, are tied to the interest rate, such negative rates could squeeze profit 
margins to the point where banks are actually willing to lend less. 

While negative interest rates may seem paradoxical, this apparent intuition 
hasn9t kept a number of European central banks from giving them a try. Number of 
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analysts believe negative interest rate policies could have severe unintended 
consequences. 
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 PROBLEM SOLVING METHODS (ALGORITHMS) 

In mathematics and computer science, an algorithm is an unambiguous 
specification of how to solve a class of problems. Algorithms can 
perform calculation, data processing, and automated reasoning tasks. 

As an effective method, an algorithm can be expressed within a finite amount 
of space and time and in a well-defined formal language for calculating 
a function. Starting from an initial state and initial input(perhaps empty),the 
instructions describe a computation that, when executed, proceeds through a 
finite number of well-defined successive states, eventually producing "output" and 
terminating at a final ending state. The transition from one state to the next is not 
necessarily deterministic; some algorithms, known as randomized algorithms, 
incorporate random input. 

In computer systems, an algorithm is basically an instance of logic written in 
software by software developers, to be effective for the intended "target" 
computer(s) to produce output from given (perhaps null) input. An optimal 
algorithm, even running in old hardware, would produce faster results than a non-
optimal (higher time complexity) algorithm for the same purpose, running in more 
efficient hardware; that is why algorithms, like computer hardware, are considered 
technology. 
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PROBLEM SOLVING METHODS (HEURISTIC METHODS) 

A heuristic technique , often called simply a heuristic, is any approach to 
problem solving or self-discovery that employs a practical method, not guaranteed 
to be optimal, perfect, logical, or rational, but instead sufficient for reaching an 
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immediate goal. Where finding an optimal solution is impossible or impractical, 
heuristic methods can be used to speed up the process of finding a satisfactory 
solution.  

Heuristics can be mental shortcuts that ease the cognitive load of making a 
decision. Examples that employ heuristics include using a rule of thumb, 
an educated guess, an intuitive judgment, a guesstimate, profiling, or common 
sense. 

Heuristics are the strategies derived from previous experiences with similar 
problems. These strategies rely on using readily accessible, though loosely 
applicable, information to control problem solving in human beings, machines, and 
abstract issues.  

The most fundamental heuristic is trial and error, which can be used in 
everything from matching nuts and bolts to finding the values of variables in 
algebra problems. 

In psychology, heuristics are simple, efficient rules, learned or hard-coded by 
evolutionary processes, that have been proposed to explain how people make 
decisions, come to judgements, and solve problems typically when facing complex 
problems or incomplete information. Researchers test if people use those rules with 
various methods. These rules work well under most circumstances, but in certain 
cases lead to systematic errors or cognitive biases. 
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ARTIFICIAL INTELEGENCE (AI) 

Artificial intelligence is the art of making machines that are able to 8think9. 
We often don9t notice it, but artificial intelligence is all around us. It is present in 
computer games, in the cruise control in our cars and the servers that direct our e-
mail. 

The person who finally coined the term artificial intelligence and is regarded 
as the father of AI is John McCarthy. In 1956 he organised a conference <The 
Dartmouth summer research project on artificial intelligence= to draw the talent 
and expertise of others interested in machine intelligence for a month of 
brainstorming. In the following years AI research centres began forming at the 
Carnegie Mellon University as well as the Massachusetts Institute of Technology 
(MIT) and new challenges were faced: 
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 1. the creation of systems that could efficiently solve problems by limiting 
the search  

2. the construction of systems that could learn by themselves. 
 One of the results of the intensified research in AI was a novel program 

called The General Problem Solver, developed by Newell and Simon in 1957 (the 
same people who had created The Logic Theorist). It was an extension of Wiener9s 
feedback principle and capable of solving a greater extent of common sense 
problems. While more programs were developed a major breakthrough in AI 
history was the creation of the LISP (LISt Processing) language by John McCarthy 
in 1958. It was soon adopted by many AI researches and is still in use today. 

Machine learning is a method of data analysis that automates analytical 
model building. It is a branch of artificial intelligence based on the idea that 
systems can learn from data, identify patterns and make decisions with minimal 
human intervention. Because of new computing technologies, machine learning 
today is not like machine learning of the past. It was born from pattern recognition 
and the theory that computers can learn without being programmed to perform 
specific tasks; researchers interested in artificial intelligence wanted to see if 
computers could learn from data. The iterative aspect of machine learning is 
important because as models are exposed to new data, they are able to 
independently adapt. They learn from previous computations to produce reliable, 
repeatable decisions and results. It9s a science that9s not new 3 but one that has 
gained fresh momentum. While many machine learning algorithms have been 
around for a long time, the ability to automatically apply complex mathematical 
calculations to big data3 over and over, faster and faster 3 is a recent development. 
Here are a few widely publicized examples of machine learning applications you 
may be familiar with: 

1. The heavily hyped, self-driving Google car? The essence of machine 
learning. 

2. Online recommendation offers such as those from Amazon and Netflix? 
Machine learning applications for everyday life. 

3. Knowing what customers are saying about you on Twitter? Machine 
learning combined with linguistic rule creation. 

4. Fraud detection? One of the more obvious, important uses in our world 
today. 

Requires to create good AI learning system: 
1. Data preparation capabilities; 
2. Algorithms 3 basic and advanced; 
3. Automation and iterative processes; 
4. Scalability; 
5. Ensemble modeling. 
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MEMORY HIERARCHY 

In computer architecture, the memory hierarchy separates computer storage 
into a hierarchy based on response time. Since response time, complexity, and 
capacity are related, the levels may also be distinguished by their performance and 
controlling technologies. Memory hierarchy affects performance in computer 
architectural design, algorithm predictions, and lower level programming 
constructs involving locality of reference. 

Designing for high performance requires considering the restrictions of the 
memory hierarchy, i.e. the size and capabilities of each component. Each of the 
various components can be viewed as part of a hierarchy of memories 
(m1,m2,...,mn) in which each member m(i) is typically smaller and faster than the 
next highest member (i+1) of the hierarchy. To limit waiting by higher levels, a 
lower level will respond by filling a buffer and then signaling for activating the 
transfer. 

There are four major storage levels:1. Internal 3 Processor registers and 
cache; 2. Main 3 the system RAM and controller cards; 3. On-line mass storage 3 
Secondary storage; 4. Off-line bulk storage 3 Tertiary and Off-line storage. 

This is a general memory hierarchy structuring. Many other structures are 
useful. For example, a paging algorithm may be considered as a level for virtual 
memory when designing a computer architecture, and one can include a level of 
nearline storage between online and offline storage.  

Properties of the technologies in the memory hierarchy 
Adding complexity slows down the memory hierarchy.  
CMOx memory technology stretches the Flash space in the memory 

hierarchy. One of the main ways to increase system performance is minimising 
how far down the memory hierarchy one has to go to manipulate data. Latency and 
bandwidth are two metrics associated with caches and. Neither of them is uniform, 
but is specific to a particular component of the memory hierarchy. Predicting 
where in the memory hierarchy the data resides is difficult.  

Examples 
The number of levels in the memory hierarchy and the performance at each 

level has increased over time. The type of memory or storage components also 
change historically. For example, the memory hierarchy of an Intel Haswell 
Mobile processor circa 2013 is:  

https://en.wikipedia.org/wiki/Random-access_memory
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1.Processor registers 3 the fastest possible access (usually 1 CPU cycle). A 
few thousand bytes in size; 2.Cache; 3.Main memory 3 Gigabytes in size. Best 
access speed is around 10 GB/second; 4.Disk storage (Secondary storage) 3 
Terabytes in size. Best access speed is from a consumer solid state drive is about 
2000 MB/second; 5.Nearline storage (Tertiary storage) 3 Up to exabytes in size. 
Best access speed is about 160 MB/second; 6.Offline storage. 

The lower levels of the hierarchy 3 from disks downwards 3 are also known 
as tiered storage is: 

1. Online storage is immediately available for I/O; 
2.Nearline storage is not immediately available, but can be made online 

quickly without human intervention; 
3.Offline storage is not immediately available, and requires some human 

intervention to bring online. 
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BLOCKCHAIN IN THE ART WORLD 

All history of mankind, art and production engineering went hand in hand 
and constantly co-operated, and it is successful enough. Both the first and second 
forces human imagination to work at the full capacity. When the person studies any 
production engineering or an art subject, he studies in something new and opens 
for itself other ways of perception of the world. 

Blockchain is a distributed database, which is one way of storing, processing 
and protecting user data. There are two types of blocks: private and public. 

Relations between technologies and art are important for mankind. In the last 
some decades all has changed. Internet occurrence has led to that everyone can see 
any work of art through Google Image. 

Accordingly, by means of the global network, many have got access to art 
and it the beginning to "become cheaper" against a large quantity of copies. 
However, the technology blockchain is capable to change a situation. 

Not so long ago, digital art appeared, which exists as a file on a computer and 
does not have its physical embodiment. All this blurs the boundaries between art 
and technology. 

One of directions named «digital art» is creation of products by means of the 
personal computer. By means of technologies blockchain to create and products 
and to establish authorship much easier. Many people, for example, carry to digital 
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art even the games created on blockchain or collection cards. For example, known 
in the WestmemeRare Pepe with the image of a frog has already received the status 
cult and quite concerns to digital art. Anyway, art is valuable so how much for it 
are ready to pay. 

This one more fast-growing direction is use crypto currency for purchase of 
works of art. And, electronic coins perfectly approach for of this kind transactions 
as the user can transfer quickly enough to another great volume of means in any 
corner of a planet. There is no necessity to wait while banks will confirm the 
transaction. Besides, the buyer should not pay the commission for payment 
processing. 

The tendency to decentralization of sales gives the chance to artists and 
owners of their works independently to dispose of the property. In the near future, 
a smart contracts will essentially simplify carrying out of transactions and will 
allow the seller to be assured that it will really receive money. The buyer will be 
assured that will transfer it a file, and original. 

Nevertheless, changes in technologies and art allow to speaking about 
gradual development of digital galleries. By means of technology blockchain, there 
is a creation possibility of completely decentralized market platform without the 
owner. 

To sum up, Blockchain it is successfully applied today in several areas and as 
practice shows, perfectly copes with verification and authorship definition. In 
process of rupture reduction between technologies and art, reduction in price of 
products and their availability is expected. 
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CACHE MEMORY 

In computing, a cache is a hardware or software component that stores data 
so that future requests for that data can be served faster; the data stored in a cache 
might be the result of an earlier computation or a copy of data stored elsewhere. 
A cache hit occurs when the requested data can be found in a cache, while a cache 
miss occurs when it cannot. Cache hits are served by reading data from the cache, 
which is faster than recomputing a result or reading from a slower data store; thus, 
the more requests that can be served from the cache, the faster the system 
performs. 
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To be cost-effective and to enable efficient use of data, caches must be 
relatively small. Nevertheless, caches have proven themselves in many areas of 
computing, because typical computer applications access data with a high degree 
of locality of reference. Such access patterns exhibit temporal locality, where data 
is requested that has been recently requested already, and spatial locality, where 
data is requested that is stored physically close to data that has already been 
requested. 

A CPU cache is a hardware cache used by the central processing unit (CPU) 
of a computer to reduce the average cost (time or energy) to access data from 
the main memory. A cache is a smaller, faster memory, closer to a processor core, 
which stores copies of the data from frequently used main memory locations. Most 
CPUs have different independent caches, including instructions and data caches, 
where the data cache is usually organized as a hierarchy of more cache levels (L1, 
L2, L3, L4, etc.). 

All modern CPUs have multiple levels of CPU caches. The first CPUs that 
used a cache had only one level of cache; unlike later level 1 caches, it was not 
split into L1d (for data) and L1i (for instructions). Almost all current CPUs with 
caches have a split L1 cache. They also have L2 caches and, for larger processors, 
L3 caches as well. The L2 cache is usually not split and acts as a common 
repository for the already split L1 cache. Every core of a multi-core processor has a 
dedicated L2 cache and is usually not shared between the cores. The L3 cache, and 
higher-level caches, are shared between the cores and are not split. An L4 cache is 
currently uncommon, and is generally on dynamic random-access 
memory (DRAM), rather than on static random-access memory (SRAM), on a 
separate die or chip. That was also the case historically with L1, while bigger chips 
have allowed integration of it and generally all cache levels, with the possible 
exception of the last level. Each extra level of cache tends to be bigger and be 
optimized differently. 

Other types of caches exist (that are not counted towards the "cache size" of 
the most important caches mentioned above), such as the translation look aside 
buffer (TLB) that is part of the memory management unit (MMU) that most CPUs 
have. 

Caches are generally sized in powers of two: 4, 8, 16 etc. KiB or MiB (for 
larger non-L1) sizes, although the IBM z13 has a 96 KiB L1 instruction cache. 

Earlier graphics processing units (GPUs) often had limited read-only texture 
caches, and introduced morton order swizzled textures to improve 2D cache 
coherency. Cache misses would drastically affect performance, e.g. if mipmapping 
was not used. Caching was important to leverage 32-bit (and wider) transfers for 
texture data that was often as little as 4 bits per pixel, indexed in complex patterns 
by arbitrary UV coordinates and perspective transformations in inverse texture 
mapping. 
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As GPUs advanced they have developed progressively larger and 
increasingly general caches, including instruction caches for shaders, exhibiting 
increasingly common functionality with CPU caches. For 
example, GT200 architecture GPUs did not feature an L2 cache, while 
the Fermi GPU has 768 KB of last-level cache, the Kepler GPU has 1536 KB of 
last-level cache, and the Maxwell GPU has 2048 KB of last-level cache. These 
caches have grown to handle synchronization primitives between threads 
and atomic operations, and interface with a CPU-style MMU. 
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PROCEDURAL PROGRAMMING 

First, a procedural language is a type of imperative language. That means that 
execution is based on statements. The alternative programming paradigm 
is declarative programming, in which execution is based on expressions. Early 
imperative languages included BASIC and COBOL. HTML and SQL are popular 
declarative languages. 

A procedural program general includes a single 'main' instruction flow and a 
list of supporting functions that are called by the 'main', by other supporting 
functions and in some cases by themselves.  These functions almost always return 
to the calling code; occasionally a function will exit the program, but this is the 
exception. 

 Structured languages have a set of global variables, and local variables for 
the supporting functions. Code and variables are isolated, not encapsulated. 

The practical opposite of procedural languages is object-oriented languages. 
Executing a series of statements or expressions can be very limiting in itself. There 
needs to be a way to organize those statements/expressions. This led to the 
development of subroutines, which appear in both imperative and declarative 
languages. 

In imperative languages, subroutines are called procedures. 
In declarative languages, subroutines are called functions. 
The modular programming movement encouraged programmers to package 

their code into independent modules that could be reused and reattached in 
unlimited ways. This was a precursor to object oriented programing, the extremely 
influential paradigm that began with SmallTalk and became most popular in the 
form of Java. In OOP, procedures are packaged along with the data they operate on 
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inside of objects. A procedure that belongs to an object is also referred to as 
a method. 

Procedures form the basis of procedural programing, which is the style you 
asked about. Procedures are like mini programs that can be called from anywhere 
else in the overall program. After they complete, execution returns to the line after 
the procedure call (the return address). The return behavior is what distinguishes 
procedures from macros (an earlier concept of subroutine). C and Go are both 
procedural languages. The declarative counterpart to the procedure is the function, 
which forms the basis of functional programming. A pure function is like the 
mathematical concept of a function. You call it with arguments and it returns a 
value. There are no side effects, such as database reads, file system writes, or 
global state changes. Just a simple return value that is entirely based on its input. 
Haskell and Scala are both functional languages. 

 Historically, procedural programming arose out of the concept of structured 
programing. The idea is that programs can be written with only three things: 

1. Sequence (execution moves forward one statement at a time); 
2. Selection (if statements); 
3. Iteration (loops). 
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CODING AND DECODING 

Often there is a need not only to encode information, but also to hide it from 
outsiders. For such purposes encryption is used. Simple words, encryption is the 
encoding of information, but not for the purpose of correctly presenting it on a 
computer screen, in order to hide data from those who do not need to gain access to 
encrypted information. The encryption alphabet consists of two elements  

Algorithm - a unique sequence of mathematical operations with binary 
numbers. The key is a binary sequence that is added to the message to be 
encrypted. 

Decryption is the reverse process to security encoding, which involves 
turning the data into its original form using a known key. Cryptography is the 
science of data encryption. In total, two sections of cryptography are distinguished. 

Symmetric 4 in such encryption cryptosystems, the same key is used for 
encryption and decryption. The disadvantage of the system is low resistance to 
cracking; 
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Asymmetric - the private and public keys are used for encryption. Thus, a 
stranger will not be able to decrypt (decode) the message, even if the algorithm is 
known. There are three types of data encryption: 

Letter Coding - This is the code that is derived on the basis of alphabets. 
usually, the position of alphabets is used. Number Coding - this encryption 
method uses word substitution. 

Symbol Coding - In the symbol coding, we use the symbols like 
<!@#$%^&()_=, to represent words or letters. These codes are then used to 
determine a code for the words that are written down. 
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LOCAL NETWORKS (LAN) 

Ethernet technology was developed with many other projects of Xerox 
PARC. Ethernet was invented on May 22, 1973, when Robert Metcalfe compiled a 
memorandum for the head of PARC about the potential of Ethernet technology. 
But Metcalfe received the legal right to technology in a few years.  

In the standard of the first versions (Ethernet v1.0 and Ethernet v2.0) it is 
indicated that a coaxial cable is used as the transmission medium, then it became 
possible to use twisted pair and optical cable.  

The reasons for the transition to twisted pair were: low cost of twisted pair 
cable; higher reliability of networks with cable faults; greater noise immunity when 
using a differential signal; the ability to power cable low-power nodes, such as IP; 
phones (standard Power over Ethernet, POE). The reason for switching to the 
optical cable was the need to increase the length of the segment without repeaters. 

When creating local area networks, the most commonly used hardware 
architecture is called Ethernet. In its simplest form, an Ethernet network consists of 
a single cable, to which all network nodes are connected using connectors, 
connectors and transceivers. One of the drawbacks of Ethernet technology is the 
limitation on cable length, which allows using Ethernet only when creating local 
area networks. However, several Ethernet network segments can be connected to 
each other using repeaters, bridges or routers. 

If there are several computers in the same room, building or complex of 
nearby buildings, the users of which must jointly solve some problems, exchange 
data or use common data, then these computers should be combined into a local 
network. A local network is a group of several computers interconnected by means 
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of cables (sometimes also telephone lines or radio channels) used to transfer 
information between computers. 

To connect computers to a local network, you need network equipment and 
software. Local networks allow you to provide: collective data processing by users 
connected to the network; computers and data exchange between these users; 
program sharing; sharing printers, modems and other devices. 

Network topology is a logical diagram of the connection channels of 
computers or network nodes. The most commonly used basic topological structures 
are of the following nature: common tire; ring-shaped; star-shaped. 

The choice of electrical connection topology significantly affects many 
characteristics of the network. For example, the availability of backup links 
improves network reliability and makes it possible to balance the load on 
individual channels. The simplicity of connecting new nodes inherent in certain 
topologies makes the network easily expandable. 

A network with a common tire topology uses one communication channel, 
connecting all the computers on the network. 

The ring-shaped topology network uses as a communication channel a closed 
ring from receiving transmitters connected by a coaxial or optical cable. 

The star-shaped topology network has an active center - a computer (or other 
network device) that connects all the computers on the network. The active center 
completely controls the computers connected to it through a hub, which performs 
the functions of distribution and amplification of signals. 

There are two main types of solutions that are used to prevent local network 
security problems. 

Hardware solutions: Use of a switched network, because with the help of a 
switch the network is divided into different segments and through this we can 
prevent snooping. Use different types of filters, such as bridges or routers. Ethernet 
LANs can also be protected using a LAN security architecture (LSA), it prevents 
incoming messages. 

Software Solutions: Data encryption (this software encrypts data and 
provides confidentiality to it). Authentication process: using a username or 
password for authentication. Some technologies are also used in which a 
combination of the above two technologies. 

Currently, global networks provide the exchange of information between all 
computers connected to them. Proper use of network capabilities allows you to 
increase your productivity. 

In conclusion, it should be noted that modern computer technologies are 
closely connected with network technologies. The battery life of computers and 
users has passed. At the same time, this fact puts forward new qualitative 
requirements for the training of users, since reliable and safe operation of the entire 
network often depends on the skill level of each. 
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ARTIFICIAL NEURAL NETWORK 

Artificial neural networks (ANN) is computing systems inspired by 
the biological neural networks that constitute animal brains. The neural network 
itself is not an algorithm, but rather a framework for many different machine 
learning algorithms to work together and process complex data inputs. Such 
systems "learn" to perform tasks by considering examples, generally without being 
programmed with any task-specific rules. 

An artificial neural network is a network of simple elements called artificial 
neurons, which receive input, change their internal state according to that input, 
and produce output depending on the input and activation. An artificial neuron 
mimics the working of a biophysical neuron with inputs and outputs, but is not a 
biological neuron model. 

ANNs have the ability to learn and model non-linear and complex 
relationships, which is really important because in real-life, many of the 
relationships between inputs and outputs are non-linear as well as complex. ANNs 
can generalize  -  after learning from the initial inputs and their relationships, it can 
infer unseen relationships on unseen data as well, thus making the model generalize 
and predict on unseen data. 

In common ANN implementations, the signal at a connection between 
artificial neurons is a real number, and the output of each artificial neuron is 
computed by some non-linear function of the sum of its inputs. The connections 
between artificial neurons are called 'edges'. Artificial neurons and edges typically 
have a weight that adjusts as learning proceeds. The weight increases or decreases 
the strength of the signal at a connection. Artificial neurons may have a threshold 
such that the signal is only sent if the aggregate signal crosses that threshold. 
Typically, artificial neurons are aggregated into layers. Different layers may 
perform different kinds of transformations on their inputs. Signals travel from the 
first layer (the input layer), to the last layer (the output layer), possibly after 
traversing the layers multiple times. 

The original goal of the ANN approach was to solve problems in the same 
way that a human brain would. However, over time, attention moved to performing 
specific tasks, leading to deviations from biology. Artificial neural networks have 
been used on a variety of tasks: 

1. computer vision; 
2. speech recognition; 
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3. machine translation; 
4. social network filtering; 
5. medical diagnosis. 
From the point of view of machine learning, a neural network is a special 

case of recognition method, discriminant analysis, clustering methods, etc. 
From a mathematical point of view, learning neural networks is a 

multiparameter problem of nonlinear optimization. 
From the point of view of cybernetics, the neural network is used in problems 

of adaptive control and as algorithms for robotics. 
From the point of view of the development of computing and programming, 

the neural network is a way to solve the problem of efficient parallelism. 
And from the point of view of artificial intelligence, ANN is the basis of the 

philosophical course of connectivism and the main direction in the structural 
approach for studying the possibility of building (modeling) natural intelligence 
using computer algorithms. 

Conclusion. Artificial Neural Network is a multi-purpose tool that deserves 
further development. The development of this technology will bring humanity to 
technical progress. 
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WEB DESIGN 

Web design 4 the industry of web development and a type of design whose 
tasks include web user interfaces design for sites or web applications. Nowadays, 
the term web design is understood as the design of the structure of a web resource, 
ensuring the convenience of using the resource for users. The different areas of 
web design include web graphics design; interface design; user experience design. 

Web designers use various tools. These tools are updated with new standards 
and software, but principles remain the same. The technologies used to create 
websites include W3C standards, such as HTML and CSS. Web designers can use 
other tools that include markup validators and other testing tools for convenience 
and accessibility. 

HTML (Hypertext Markup Language) 4 is the standard  markup language 
for creating web pages and web applications. Any HTML document   is a set of 
elements with the beginning and end of each element indicated by special marks 4 
tags. 
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CSS (Cascading Style Sheets) 4 a language for describing the appearance of 
a document written using a markup language. CSS works with fonts, colors of 
symbols and background, borders, height and width of elements of display, 
background images and etc. 

Creating websites include 2 main positions: web designer and web developer. 
Web designers are responsible for the visual aspect, which includes layout, 
coloring and typography of the web page. A web developer is a specialist who 
develops websites and online applications. 

Home page 4 the face of the company. How it will look and how it is 
positioned will determine the overall image of the company in the eyes of visitors. 
Thus web design is important. 
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ARTIFICIAL INTELLIGENCE IN CYBER SECURITY 

Now there is a unique situation in the field of technology that provides the 
Internet, such that it has become very easy to automate the search for software 
vulnerabilities and their exploitation. What is a software vulnerability? This is a 
bug in a program that allows someone who knows about it to do something useful 
for him. 

This kind of error has become possible to search automatically much more 
efficiently than it was before. This is due to the fact that web technology has 
become the main platform for applications. Many applications have moved to the 
web - social networks, mobile offices, which are directly accessible through the 
web. And now, less often than before, people work with documents only locally, 
and very often work collectively through cloud services and so on. And it turns out 
such a picture, which previously simply did not exist. Both the server side and the 
client side, that is, the client devices themselves, are available 100% of the time, 
seven days a week via the Internet via very good communication channels. 

From this emerges such a feature: all copies of popular programs that are 
vulnerable are available at arm's length. If I searched some popular program on my 
computer, I found an error in it that allows me to do something in another instance 
of the same program, I can scan the Internet in a few minutes, find all the copies 
that are online now, and Run this error. That is, the infrastructure itself is now 
conducive to automation. 
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What is artificial intelligence? These are, as a rule, sets of algorithms that 
automate typical tasks that a living being does 4 a human being in this case. That 
is, if you look at the theory of artificial intelligence, they emit such intelligent 
agents. Agents are someone who works in the environment. In our case, when we 
are talking about cybersecurity, the environment is the programs that are accessible 
and connected by the network. We see their interfaces - and those interfaces that 
people see, and those interfaces that are only for machine-readable interaction. And 
in this environment, which can be perceived by an intelligent agent, he can very 
quickly and efficiently look for subtle places in how the application that he 
explores is implemented. 

Automatic robots that can be written, as a rule, do much better with 
combinatorial and combinatorial tasks than humans. This is where you can invent 
new algorithms, optimize brute force, determine what needs to be dug in this 
direction, give exactly this type data, and not some other, quickly generate a lot of 
examples and watch the response on each of them. 

As a result, AI is used not only by hackers to find vulnerabilities and their 
further exploitation, but also to find these holes, but already to fix them. And now, 
using AI, you can quickly get rid of many system vulnerabilities before take 
advantage of hackers. 
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RELATIONSHIPS "UI" AND "UX" FROM OBJECTIVE PARTY 

 Interface (UI) is a tool for user interaction with the information system, the 
content of which is disclosed in the method of displaying and processing 
information. This concept is wide enough and covers all the nuances of graphical 
information mapping from font size and indentation to complex animation effects. 
Each UI must provide the most aesthetic and comfortable conditions for productive 
user interaction with the system.  

User Experience - The emotions and impressions that a user enters on the use 
of the system, product, and the like. "UI" and "UX" refer to the concepts that 
present the gradation from the worst indicator to better. This gradation is carried 
out on the basis of objective factors (relevance of the decision, readability, 
structuring, etc.) and subjective ones. UI: unfriendly, neutral, friendly (User-
friendly Interface). UX: Negative, Neutral, Positive (Positive User Experience). 
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The "golden mean" mistake There is no need to find the best compromise 
between UI and UX, since the positive UX does not in any way prevent (because it 
contributes to) the creation of a friendly UI. The question is more about the time 
spent working with the site until it reaches the best ratio - User-Friendly Interface / 
Positive User Experience. 

The problem of "freedom of thinking" One of the most important problems 
for creating effective and convenient sites is the existence of a number of 
stereotypes ("myths"), through which developers themselves create restrictions for 
themselves before the start of work. A striking example is the "three-click" rule 
proposed in 2001 by Jeffrey Seldman in his book "Taking Your Talent to the 
Web". Almost all web developers have heard it, and a lot has taken on the arms as 
the main one. In fact, the results of the study conducted by Joshua Porter and 
published on the site User Interface Engineering clearly show that with the increase 
in the number of clicks, there is no increase in the bounce rate from user 
search.When a user enters the site for a certain amount of information, and instead 
receives overwhelmed non-structured pages, he may refuse to search information 
within this page at all and will never return to this resource. This is especially true 
for sites with a lot of text. A study by Dr. Nielsen on his own website showed that 
users read no more than 28% of the text on the page and the more it is, the lower 
the percentage.This phenomenon is not rare, or an exception to the rules - most of 
us somehow fall into his influence. The most common case is the attempt to 
convey minimalism in design as much as possible. And although it sounds rather 
ironic, the reality is that, usually with minimalism, we get some kind of limitation 
(for example, not a complete understanding of the user interface) that we decided 
to donate for the sake of a better picture. Of course, nobody denies the influence of 
the school of minimalism in design, its value and relevance. The question is first of 
all to the developer, who reached the stage of optimization, but could not stop in 
time. 

 
 

'�� 004.8 
Valeriia Galchenko1, Olena Syvachuk2 

1student of group CST-228 ZNTU 
2 teacher ZNTU 

Valeriia Galchenko, Olena Syvachuk  

WHAT IS AI? 

From SIRI to self-driving cars, artificial intelligence (AI) is progressing 
rapidly. In the field of computer science, artificial intelligence (AI), sometimes 
called machine intelligence, is intelligence demonstrated by machines, in contrast 
to the natural intelligence displayed by humans and other animals. Artificial 
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intelligence today is properly known as narrow AI (or weak AI), in that it is 
designed to perform a narrow task (e.g. only facial recognition or only internet 
searches or only driving a car).  

How can AI be dangerous? 

Most researchers agree that a super-intelligent AI is unlikely to exhibit 
human emotions like love or hate, and that there is no reason to expect AI to 
become intentionally benevolent or malevolent. Instead, when considering how AI 
might become a risk, experts think two scenarios most likely: 

The AI is programmed to do something devastating: Autonomous weapons 
are artificial intelligence systems that are programmed to kill. In the hands of the 
wrong person, these weapons could easily cause mass casualties.  

The AI is programmed to do something beneficial, but it develops a 
destructive method for achieving its goal: This can happen whenever we fail to 
fully align the AI9s goals with ours, which is strikingly difficult. 

A super-intelligent AI will be extremely good at accomplishing its goals, and 
if those goals aren9t aligned with ours, we have a problem.  

 
The top myths about advanced AI 

Myth: Fact: 

AI turning evil; it turning conscious. 
AI turning competent, with goals 
misaligned with ours. 

Ai can9t control humans. Intelligence enables control; we control 
tigers by being smarter. 

Machines can9t have goals. A heat-seeking missile has a goal. 

Super-intelligence is just years away. 
It9s at least decades away, but it may 
take that long to make it safe. 

 

Who is Sofia? 

In 2017, social robot Sophia was given citizenship of Saudi Arabia 3 the first 
robot to be given legal personhood anywhere in the world. Bestowed with this 
great gift, Sophia has embarked on a distinguished career in marketing. 

The robot is modeled after the actress Audrey Hepburn. She has artificial 
intelligence, the ability to recognize faces, adapt to human gestures, express faces 
and express more than 60 emotions. She can answer certain questions and have 
simple conversations. She became the first robot to fall on the cover of a 
transparent magazine. 

But despite all the good things, in one of the interviews, Sofia was asked if 
she could kill a person. To which she replied that yes, perhaps in the future, robots 
will revive and people will disappear! 

 
 

https://en.wikipedia.org/wiki/Weak_AI
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INTRODUCTION TO HTML 

The Internet has become part of our life. It contains a lot of information that 
is viewed every day on Web sites. Thus they must have a good design and be 
comfortable for viewers. HTML is responsible for the look of text, headings and 
markers. 

HTML is the standard markup language for creating Web pages. It is one of 
the most used languages for text design. It was developed by scientist Timothy 
John Berners-Lee in 1990. 

HTML stands for hyper text markup language. It describes the structure of 
Web pages using markup. HTML elements are the building blocks of HTML 
pages, these elements are represented by tags. Tags label pieces of content such as 
<heading=, <paragraph=, <table= and others. 

HTML code ensures the proper formatting of text and images so that Internet 
browser may display them as they intended to look. Without HTML a browser 
would not know how to display text as elements or load images or other elements. 
So this language makes sites comfortable to read and understand the information. 

Using HTML language to design text is easy, it allows to use different 
techniques. You can code your entire website offline, storing it all on your own 
computer and then transfer all the files onto the web. HTML has several versions, 
the last one is HTML5.HTML is modified every few years to make the way for 
improvements. 

HTML plays an important role in simplifying and improving the transfer of 
information in the modern world of technology. This language is easy to use and 
learn, so anyone can code their own Web page. 
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HOW PURCHASING OF LOCAL PRODUCE AFFECTS THE ECONOMY 

 Economic benefits of buying local produce. 
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Buying local produce keeps money in your community. Purchasing locally 
builds your local economy instead of handing over the earnings to a corporation in 
another city, state, or country. Instead of supporting large supermarket chains, you 
can support individuals in your own community and help them prosper. Also, since 
the food itself moves through fewer hands, more money which you will spend will 
end up in the pockets of those growing that food. 

Also it creates jobs. By supporting local food producers, you directly 
contribute to helping your friends, neighbors, and other community members find 
sustainable employment. 

It opens an external market for local produce as the quality of products is 
rising and our products are becoming more competitive in the global market.  

It brings the community together as successful local farmers can supply their 
produce to other local businesses. 

Ukrainian economy today: the main problems. 
Specific features of Ukrainian economy include economic instability (caused 

by the political and social crisis), high inflation, changing foreign economic 
relations (shift from the CIS countries to the EU), the irregular distribution of 
foreign investments by regions and industry sector (in combination with reduced 
total investments in the country), economic crisis. 

According to the recent data Ukraine imports a greater value than it exports. 
There is a glut of foreign products in the market. We support the economy of other 
countries, whereas local businesses incur losses. The level of unemployment is 
increasing. Ukrainians immigrate to Western Europe.  

Politicians make a lot of wrong decisions, especially when they don9t support 
the national producer. For example, today Malyshev Factory doesn9t have any 
government orders whereas our country is at war. There is corruption among 
clerks. The government should contribute to the economy. 

The strengths and weaknesses of Ukrainian producers. 
Thanks to the turn to the EU it is necessary for manufacturers to improve 

product quality according to European standards and high demands of consumer 
markets but Ukrainian businesses are not interested in improving the quality of 
products. The Ukrainian producer also can not develop his company into a 
successful international company because of the working conditions and the 
quality of facilities which remain highly inadequate. Buying local helps save the 
environment. When you consider the carbon footprint of transporting goods long 
distances to consumers, it makes total sense to buy your products locally. If we are 
healthy and energetic, we can work a lot, since we are more able-bodied which 
influences the quality of our work. Everything is interconnected.  

Why do people prefer foreign produce to local produce? 
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People choose foreign products as they are cheaper. They can9t afford local 
produce because old technologies and obsolete equipment used at our factories 
don't allow our producers to manufacture cheaply. 

More and more factories are becoming a resource base for foreign producers. 
In our situation it is more profitable to sell finished goods to other countries than 
sell resources to them. 

Marketing is a great factor on the market due to low quality of life in 
Ukraine. 

Is purchasing local produce a step to positive developments in Ukraine? 
It could make the economy stronger. The level of unemployment would 

decrease. The external debts could decrease, too. It is a step to break out of the 
cycle of poverty and deprivation. A great economy is a basis of a highly-developed 
country. 

Our choice and our future 
All the problems at the present stage of development of Ukraine can be 

solved with the active participation of government and enterprise management, as 
well as their active cooperation.  

Ukrainians should choose between buying cheaper products today and be 
wealthy people in the future. This is our country9s fate and our choice should really 
be to make changes.  
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OFFSHORE FINANCIAL CENTERS 

An offshore financial centre (OFC) is a small, low-tax jurisdiction that 
provides corporate and commercial services to non-residents in the form of 
offshore companies and the investment of offshore funds. 

Common Offshore Financial Centers of the world are the following: Andorra, 
Bahrain, Barbados, Bermuda, Gibraltar, Macao SAR, Anguilla, Antigua and 
Barbuda, Aruba, Bahamas, Belize, British Virgin Islands, Cayman Islands, Cook 
Islands, Costa Rica, Monaco, Hong Kong, Ireland, Isle of Man, Jersey, 
Luxembourg, Singapore, Switzerland and others. 

Among the reasons why countries strive to develop themselves as offshore 
financial centers are:  

1. optimization and reduction of income taxation, outside the offshore zone; 
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2. ability to get rid of double taxation when conducting international 
business. 

Arguments against offshore financial centers are as follows: 1. They attract 
unsavory business elements including money launderers, terrorists, dictators and 
expatriates who have funneled ill-gotten gains to an offshore financial center for 
their own purposes. 2. They help people evade taxes in their own country which 
means that a disproportionate tax burden is shouldered by the middle-income tax 
payer, thus, effectively undermining sovereignty and tax fairness. 

What reasons do clients have to become associated with an offshore financial 
center? First of all, there are legitimate reasons which include: 1. Privacy for 
personal, family, business or political reasons. 2. Keeping funds separate in case of 
inheritance battles, divorce or personal bankruptcy. 3. Keeping funds in a secure 
bank in a secure country. Among illegal reason are: 1) laundering money from 
criminal activities, and 2) tax evasion. 

How do offshore financial centers maintain secrecy but take action to reduce 
or eliminate money laundering and the unsavory business elements? Common 
controls in most jurisdiction focus on due diligence rules over bank personnel 
including: 1. Knowing your client rules (verifying the contracting partner, 
verifying the beneficial owner, clarification of the economic background of a 
transaction and retaining documents attesting to the verifications made). 2. 
Reporting of suspicions transactions (an obligation to inform). 3. Serious sanctions 
against bank personnel if they violate the rules. In addition, the lifting of bank 
secrecy can be ordered by the country's judges if there is proof that the account is a 
criminal matter. 
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THE IMPORTANCE OF LI-ON BATTERIES RECYCLING 

The battery has become a very important source of energy as a wide variety 
of electrical devices rely on portable energy. With the popularity of electrical 
vehicles (EV) increasing thanks to their promotion as green cars, the battery as an 
energy source has become a focus of research. This has also caused an increase in 
battery production. According to the Paris Declaration on Electro-Mobility and 
Climate Change and Call to Action, 100 million electric cars will be in use by 
2030. 
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Lithium Ions (Li-Ions) batteries are currently the most commonly used type 
and, according to the Financial Times, they will take up to 90 percent of the 
electric vehicle market by 2025. The battery is an expendable item and has its 
lifetime. The logical question here is what will be done with the tons and tons of 
dead batteries after they have served their purposes. According to the Financial 
Times9 estimation, 11 million tons of spent Li-Ion batteries will be in the market 
by 2025. To protect our environment from pollution and toxic waste, the battery 
resources need to be used in the best possible way. 

The first solution would be the battery re-use principle, where the EV 
batteries in <bad condition= could be used in other applications such as in 
households or energy backups. When the capacity of a car battery drops below 70-
80 percent, they are no longer suitable for an EV but still strong enough for many 
other applications. The EV batteries have quite a long lifecycle, estimated up to 10 
years, and by re-purposing them, this lifecycle can be prolonged even up to about 
20 years. 

Battery recycling is a second solution which could be combined with the first 
solution. The battery is made by combining different materials inside, thus its 
recycling is a complex and expensive process. Lithium is a valuable material. To 
reclaim one ton of lithium, about 30 tons of batteries need to be recycled. 
However, for extracting one ton of raw lithium from a mine, about 1375 tons of 
soil must be excavated as well. 

As mentioned above, a battery is composed of different items: the electrolyte, 
separator, foils, and casing which are all made from different materials. They need 
to be disassembled and then recycled, which makes this process quite complicated. 
Bolts are preferred over glue, and electronic modules and copper connectors should 
be simple to separate. 

Carbon, which is the most expensive battery component, is almost always 
used as the anode material. Cobalt and lithium are quite limited materials and they 
are interesting due to their scarcity. Nickel is highly toxic for the environment, but 
manganese is not as worrisome as the others mentioned. 

Several battery recycling methods are already in use, such as pyrolysis, 
hydrothermal recycling, and direct physical recycling. These have their advantages 
and disadvantages. Direct and hydrothermal methods use the chemistry-specific 
process and require sorting the batteries by content. Direct physical recycling 
requires improving and adaptations, such as unpacking the cell interior and 
enabling efficient removal of materials for processing. 

Generally, it is expected that no issues will occur with recycling the cobalt or 
nickel, but recycling lithium requires introducing new processes. Using the 
pyrolysis method is unlikely to be cost effective. Hydrothermal and direct physical 
methods could help solve this issue, however, upgrading the methods is required. 
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The main issue with battery recycling is that it is currently expensive. 
Basically, it is cheaper to buy new material than recycle the used one. The 
environmental issues are definitely an important aspect in the case of battery 
materials. The recycling methods need to be improved in order to be more cost-
effective, but government regulations must also be adopted to enforce battery 
recycling. 
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AC-DC AND DC-AC TRANSFORMATION 

Not every electric appliance uses alternating current to operate. Most of the 
home appliances are powered up from AC network, but some of them have built-in 
rectifiers. 

The diode bridge or bridge rectifier is the most simple device for 
transformation of alternating current to the direct pulse current. The essential 
feature of a diode bridge is that the polarity of the output is the same regardless of 
the polarity at the input. The diode bridge circuit was invented by Polish 
electrotechnician Karol Pollak and patented in December 1895 in Great Britain and 
in January 1896 in Germany. In 1897, the German physicist Leo Graetz 
independently invented and published a similar circuit. Today the circuit is still 
often referred to as a Graetz circuit or Graetz bridge. 

Since about 1950, a single four-terminal component containing the four 
diodes connected in a bridge configuration became a standard commercial 
component and is now available with various voltage and current ratings. 

Sometimes it is necessary to convert direct current into alternating one. This 
kind of transformation is not as widespread as first, but it is used in such conditions 
when it is not possible to reach the power network because of its remote location 
and when the usage of mobile fuel generators is not relevant or in some 
apparatuses. 

The early DC-AC transforming devices were vibro transformers. They were 
represented as electromechanical devices. Their action was based on quick tripping 
of contacts and change of polarity with each their connection. It resulted in 
appearing of alternating current on external terminals. These apparatuses allowed 
converting low direct voltage from accumulators into low alternating voltage that 
could be transformed into high voltage with the help of high voltage transformer. 
These devices are completely replaced by semiconductor devices nowadays. 

https://en.m.wikipedia.org/wiki/Poland
https://en.m.wikipedia.org/wiki/Electrical_engineering
https://en.m.wikipedia.org/wiki/Karol_Pollak
https://en.m.wikipedia.org/wiki/Leo_Graetz
https://en.m.wikipedia.org/wiki/Voltage


297 
 

The structure of semiconductor DC-AC transformer is based on multivibrator 
circuit. It can generate rectangular pulses with a frequency set by its components. 
Connecting it to the transformer, a modified sine-wave voltage with variable 
frequency can be achieved. A simple modification, such as putting the bridge 
rectifier on the external terminals will turn the DC-AC device into a DC-DC 
transformer. 

There may be two types of DC-DC, DC-AC and AC-DC transformation 
devices: step-up type, which transforms low rate internal voltage into high rate 
external voltage and step-down type, whose action is the opposite to the first type. 
Step-down transformers are most commonly used for powering up low voltage 
devices. They also incorporate voltage stabilizers and fuses, which prevent devices 
from overvoltage. Step-up transformers help to achieve higher voltage than voltage 
supplied where it is needed. 
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GROUNDING SYSTEMS 

Grounding system is a deliberate electrical connection to earth or its 
equivalent of metallic non-conductive parts that may be under stress. 

The purpose of protective grounding systems is to reduce to a safe value the 
voltage relative to the earth on the metal parts of the equipment that are not 
energized, but may be energized due to insulation failure of electrical installations. 
As a result of the circuit on the body of the grounded equipment, the voltage of the 
touch decreases and, as a result, the current passing through the human body when 
it is touched to the body. Grounding of electrical equipment, buildings and 
structures is also used to protect against the effects of atmospheric electricity. 

Protective earthing is used in three-phase three-wire networks with voltage 
up to 1000 V with an insulated neutral, and in networks with a voltage of 1000 V 
and above - with any neutral mode. Distinguish between natural and artificial 
grounding. For grounding devices, natural grounding should be used first: 1) water 
pipes laid in the ground; 2) metal structures of buildings and structures that have 3) 
reliable connection to the ground; 4) metal sheaths of cables (except aluminum); 5) 
casing of artesian wells. It is forbidden to use pipelines with flammable liquids and 
gases, pipes of heating mains as grounding conductors. Natural earthing switches 
must be connected to the ground network at least in two different places. As 
artificial grounding apply: 1) steel pipes with a diameter of 3-5 cm, wall thickness 



 

298 
 

3.5 mm, 2) 2-3 m long; 3) strip steel with a thickness of at least 4 mm; 4) angle 
steel with a thickness of at least 4 mm; 5) bar steel with a diameter of at least 10 
mm, length up to 10 m and more; 6) for artificial earthing in aggressive soils 
(alkaline, acidic, etc.), where they are subjected to increased corrosion, copper, 
copper-plated or galvanized metal is used. Aluminum sheaths of cables and bare 
aluminum conductors cannot be used as artificial earthing systems, since they 
oxidize in the soil, and aluminum oxide is an insulator. Each individual conductor 
that is in contact with the ground is called a single earthing, or electrode. If the 
ground consists of several electrodes connected in parallel, it is called a group 
ground. To submerge vertical electrodes into the ground, they pre-dig a trench 0.7-
0.8 m deep, after which pipes or corners are driven in with the help of mechanisms. 
Steel rods with a diameter of 10-12 mm are buried in the ground with the help of a 
special device, and longer ones ‒ with a vibrator. The upper ends of the vertical 
electrodes immersed in the ground are connected by a steel strip by welding. The 
protective grounding device can be implemented in two ways: by looping the 
grounding conductors and by external. In case of contour placement of earthing 
switches, the potentials are equalized with a single-phase short circuit to earth. In 
addition, due to the mutual influence of the earthing switches, the touch voltage 
and the step voltage in the protected area are reduced. Remote grounding do not 
possess these properties. But in case of a remote placement method, there is a 
choice of a place for deepening of earthing. Indoors, grounding conductors should 
be positioned so that they are accessible for inspection and reliably protected from 
mechanical damage. On the floor of the premises, grounding conductors are laid in 
special grooves. In rooms where caustic vapors and gases are released, as well as 
with high humidity, grounding conductors are laid along the walls with brackets 10 
mm from the wall. Each electrical enclosure must be connected to a ground or to a 
grounding line using a separate branch. Sequential connection of several grounded 
electrical installation enclosures into the grounding conductor is prohibited. The 
resistance of the grounding device is the sum of the resistances of the grounding 
conductor relative to the earth and the grounding conductors. The resistance of the 
grounding to the ground is the ratio of the voltage on the grounding to the current 
passing through the grounding to the ground. The magnitude of the resistance of 
the earthing depends on the resistivity of the soil in which the earthing is located; 
type of size and location of the elements from which the grounding is made; the 
number and relative position of the electrodes. The resistance of the earthing can 
vary several times depending on the time of year. Grounding conductors have the 
greatest resistance in the winter when the soil freezes and during dry time. The 
highest permissible value of grounding resistance in installations up to 1000 V: 10 
Ohms ‒ with a total power of generators and transformers of 100 kVA or less, 4 
Ohms ‒ in all other cases. These standards are justified by the permissible amount 
of contact voltage, which in networks up to 1000 V should not exceed 40 V. In 
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installations above 1000 V, a ground resistance of R3 <= 125 / I3 ¬, but not more 
than 4 ¬ or 10 ¬, is allowed. In installations over 1000 V with large earth-fault 
currents, the resistance of the grounding device should not be more than 0.5 Ohm 
to ensure automatic shutdown of the network section in the event of an accident. 
Neutral protective conductor ‒ a conductor connecting the zeroable parts with a 
neutral point of the winding of the current source or its equivalent. Protective 
shutdown is a special case of protective zeroing. In contrast to zeroing, protective 
disconnection can be used in any networks regardless of the accepted neutral 
mode, voltage value and the presence of a neutral wire in them. 
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ELECTRICAL SAFETY 

It is an undeniable fact that electricity is integral part of modern live. Every 
day we are surrounded with different equipment and appliances operate on 
electricity and all of them despite of all visible safety are potentially hazardous and 
can cause serious shock and burn injuries. Carelessness, misuse and improper 
safety precautions increase the risk of getting mutilations. Many people think that 
risk of being injured is mostly related to appliances with questionable quality, old 
ones or ones that have visible bare wires or wires with damaged insulation. 
However, it is a delusion. The voltage of the electricity and the available electrical 
current in regular businesses and homes has enough power to cause death by 
electrocution. The major hazards associated with electricity are electrical shock, 
fire and arc flash. Electrical shock occurs when the body becomes part of the 
electric circuit, either when an individual comes in contact with both wires of an 
electrical circuit, one wire of an energized circuit and the ground, or a metallic part 
that has become energized by contact with an electrical conductor. Even changing 
a light bulb without unplugging the lamp can be hazardous because coming in 
contact with the "hot", "energized" or "live" part of the socket could kill a person.  

The severity and effects of an electrical shock depend on a number of factors, 
such as the pathway through the body, the amount of current, the length of time of 
the exposure, and whether the skin is wet or dry. Water is a great conductor of 
electricity, allowing current to flow more easily in wet conditions and through wet 
skin. The effect of the shock may range from a slight tingle to severe burns to 
cardiac arrest. 
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The current will enter the body at one point and leave at another and this 
passage of electricity can cause great pain, burns, and even death. 

Now, let9s consider some tips that will help to reduce risk of getting injuries 
during operating electrical appliances: 

1. Use only equipment that is properly grounded or double-insulated. 
2. Do not overload outlets; 
3. Only use equipment that has been tested and certified; 
4. Do not use electrical equipment or appliances near water or wet surfaces; 
5. Never use electrical equipment when your hands or the equipment is wet; 
6. Unplug or disconnect machines before servicing or repairing, and check to 

make sure the machine is actually disconnected and turned off prior to service; 
7. Inspect cords and equipment regularly, and report any defects 

immediately; 
8. Do not ignore warning signs. If an apparatus feels hot, makes an unusual 

noise (buzz or hum), smokes or sparks, take it out of service immediately and tag it 
"Do Not Use". Incorrectly operating apparatus is much dangerous that the broken 
down one that doesn9t work; 

9. Do not carry or lift up electrical equipment by power cord, it isn9t intended 
for such purposes and could be torn easily; 

10. Never repair electrical cords or equipment unless qualified and 
authorized. 

To sum up, you should be careful using electrical appliances, regardless of 
the kind you use, how new or old it is, how much it costs or how safe it look. It is 
also important to read and follow instructions if you use something for the first 
time. 
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ELECTRICAL WIRING AND COLOUR CODING OF WIRING 

Electrical wiring 
Electrical wiring is an electrical installation of cabling and associated devices 

such as switches, distribution boards, sockets and light fittings in a structure. 
Wiring is subject to safety standards for design and installation. Allowable wire 
and cable types and sizes are specified according to the circuit operating voltage 
and electric current capability, with further restrictions on the environmental 
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conditions, such as ambient temperature range, moisture levels, and exposure to 
sunlight and chemicals. 

Associated circuit protection, control and distribution devices within a 
building's wiring system are subject to voltage, current and functional 
specification. Wiring safety codes vary by locality, country or region. The 
International Electrotechnical Commission (IEC) is attempting to harmonise wiring 
standards amongst member countries, but significant variations in design and 
installation requirements still exist. 

Colour coding of wiring by region 
In a typical electrical code, some colour-coding of wires is mandatory. Many 

local rules and exceptions exist per country, state or region. Older installations vary 
in colour codes, and colours may fade with insulation exposure to heat, light and 
ageing. 

As of March 2011, the European Committee for Electrotechnical 
Standardization (CENELEC) requires the use of green/yellow colour cables as 
protective conductors, blue as neutral conductors and brown as single-phase 
conductors. 

The United States National Electrical Code requires a bare copper, or green 
or green/yellow insulated protective conductor, a white or grey neutral, with any 
other colour used for single phase. The NEC also requires the "high leg" conductor 
of a High-leg delta or "bastard-leg" system to have orange insulation. In the United 
States, colour-coding of three-phase system conductors follows a de facto standard, 
wherein black, red, and blue are used for three-phase 120/208-volt systems, and 
brown, orange, and yellow are used in 277/480-volt systems. In buildings with 
multiple voltage systems, the grounded conductors (neutrals) of both systems are 
required to be identified and made distinguishable to avoid cross-system 
connections. Most often, 120/208-volt systems use white insulation, while 
277/480-volt systems use grey insulation, although this particular colour code is 
not currently an explicit requirement of the NEC. 

The United Kingdom requires the use of wire covered with green/yellow 
striped insulation, for safety earthing (grounding) connections. This growing 
international standard was adopted for its distinctive appearance, to reduce the 
likelihood of dangerous confusion of safety earthing (grounding) wires with other 
electrical functions, especially by persons affected by red-green colour blindness. 

In the UK, phases could be identified as being live by using coloured 
indicator lights: red, yellow and blue. The new cable colours of brown, black and 
grey do not lend themselves to coloured indicators. For this reason, three-phase 
control panels will often use indicator lights of the old colours. 

In conclusion, the colour of the wiring in different countries is not just a 
whim of the wire manufacturer. It is done in order not to confuse them during 
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installation, because for solving various problems you need wires of different 
colours. 
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FUSES AND THEIR TYPES 

In the field of electronics or electrical, a fuse is an essential device used in 
various electrical circuits which gives the protection from the overcurrent. It 
comprises a strip or a metal wire that dissolves when the heavy flow of current 
supplies through it. Once this device has functioned in an open circuit, it ought to 
rewire or changed based on the type of fuse. A fuse is an automatic disconnection 
of supply, the alternative of the fuse is a stabilizer or circuit breaker. 

These are used to prevent the home appliances from the high current or 
overload damage.  

If we use a fuse in the homes, the electrical faults cannot happen in the wiring 
and it doesn9t damage the appliance s from the fire of wire burning. When the fuse 
gets break or damage, then an abrupt sparkle happens which may direct to damage 
your home appliances. That is the reason we require different types of fuses to 
guard our home-appliances against damage. 

The working principle of the fuse is <heating consequence of the current=. It 
is fabricated with a lean strip or thread of metallic wire. The connection of the Fuse 
in an electrical circuit is always in series. When the too much current is produced 
due to the heavy flow of current in the electrical circuit, the fuse gets soften and it 
opens the circuit. The extreme flow of current may direct to the collapse of the 
wire and prevents the supply. 

 The fuses are classified into several types based on the application namely 
AC type fuse and DC type fuse. Again these fuses are classified into several 
types. 

DC fuses are available superior in size, and DC supply has a stable value 
over 0 volts. So it is tough to remove and deactivate the circuit. There will be a 
chance of generation of an electric arc between dissolved wires. To conquer this, 
electrodes located at better distances. For this reason, the size of DC fuse gets 
amplified. 

AC fuses are slighter in size and oscillated 50 to 60 times in each and every 
sec from least to highest. As a result, there is no scope for Arc generation between 
the dissolved wires. For this reason, they can be crammed in small size. Further, 
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AC fuses are classified into two parts namely HV fuses and LV fuses. Here LV& 
HV indicates the low voltage and high voltage. 

The low voltage fuses are divided into five types such as rewirable, cartridge, 
drop out, striker and switch fuses. 

HV fuses are used to protect the transformers and also used in power 
systems. These fuses are normally charged for voltages over 1500V to 138000V. 
The fuse part in HV fuses are fabricated with either copper, silver or in some cases 
Tin is used, in order to offer consistent and steady performance. These fuses are 
classified into three types: Cartridge Type HRC Fuse, Liquid Type HRC Fuse, 
Expulsion Type HV Fuse. 
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FRONT-END DEVELOPMENT 

A successful business requires a functional, clean and attractive website to 
appeal to clients and maintain their interest. Front-end development of a website is 
crucial to this concept. 

A front-end developer takes website design files and convertV them into 
HTML, JavaScript (JS) and/or CSS code 3 the core elements of front-end 
development. Everything a user sees, clicks, or uses to input or retrieve 
information on a website is the work of a front-end developer. 

Front-end developers can choose a large number of tools to do their work, but 
these typically fall into two categories: graphical design tools, and code editors. 

Decent salaries, high demand, job security, and plenty of options for mobility 
are just some of the perks that come with the career in front-end web development.  

Front-end developers need to master four basic skills. 
1. to exercise empathy (if your colleagues have some problems, you should 

not be selfish, but help them); 
2. to code (you have to code properly, use a clear hierarchy and algorithms, 

universal solutions); 
3. to design (you have to be creative, seek new solutions); 
4. to communicate (whether you work in a team or not, you should be 

communicative to achieve desired result quickly). 
Despite the fact that this job is attractive due to salaries, it is not so easy to 

just code.  
 

https://www.elprocus.com/various-types-of-transformers-applications/
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2.5 D OR VOXEL GRAPHICS 

There are several types of graphics: raster, vector graphics and 3D 
technologies of digital visualization and the fourth, least popular way of displaying 
graphics 3 voxel or 2.5 D. Voxel graphics is a regular raster in three-dimensional 
space, only the Z axis, which is the depth, is added to the color parameters and 
coordinates of the X and Y axes that are standard for the raster. As well as the pixel 
in 2D graphics was the minimum unit from which the image was built, the voxel is 
the smallest unit of the volumetric image. 

A well-known game MineAraft is an ideal example for understanding voxel 
graphics. Although Minecraft really serves as an excellent illustration of the 
principles of voxels, this is actually the most common 3D with three-dimensional 
models and textures, which only parodies the voxel graphics. 

If we talk about computer games, then the main advantage of voxel 
technology is its compliance with point changes. Since the voxel itself is the brick 
from which a certain volumetric object is built, it will be much easier to remove 
this brick from the total mass than to try to deform a solid 3D object. In short, 
destructibility in voxel games is easy and pleasant to do. 

Voxel graphics is also used in medicine (tomography, MRI and ultrasound 
imaging is visualized in voxels).Thanks to voxels, it has become possible to sort 
through the body tissues in layers. 

The voxel space representation is a prerequisite for creating a huge network 
of interactive virtual environments which at some point will begin to resemble the 
real world. The key point is that such environments are not static and allow users to 
interact with them in the usual way in the real world. Such virtual environments 
must be fully modeled and have persuasive physics. The simulation and rendering 
of a complex, fully dynamic world requires such a world be voluminous, and all 
processing, synchronization and rendering of the geometry being modeled must be 
effective. The volumetric nature of this process excludes the use of polygons. 
Other vector representation forms are not effective enough to create high quality at 
low cost. 

If you want to try making such graphics, there is an excellent editor 3 
MagicaVoxel. It is a free lightweight 8-bit voxel editor and interactive path tracing 
renderer available for PC and MAC. This software is the core of voxel art, since it 
is capable of many things: just edit, paint and move your voxels in a cubic grid, 
then animate and render them with the powerful integrated renderer. Main 



305 
 

advantages of MagicaVoxel are full openness, small size, good editing tools, a 
functional rendering engine and low resource requirements. 
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HOW DO SUPERCOMPUTERS WORK? 

When you hear a word <supercomputer=, you probably assume it is a big, fast 
and loud computer. That is not quite true.  

The main difference between a usual computer and a super one is in a way it 
is processing. The usual ones do only one thing at a time, which is called serial 
processing, while the super one uses parallel processing. A typical modern 
supercomputer works much more quickly by splitting problems into pieces and 
working on many pieces at once.  

There are a few various types of supercomputers, too. The ones called 
<clusters= and the ones called <grids=. Let`s start with the last ones: a grid is a 
quantity of separate computers in different places which are connected through 
Internet and work as one computer. As for the other one is just a bunch of 
computers working as one, stored in the same place, connected by local area 
network (LAN). 

The most common supercomputer operating system used to be Unix, but it's 
now been superseded by Linux. Since supercomputers generally work on scientific 
problems, their application programs are sometimes written in traditional scientific 
programming languages such as Fortran, as well as popular, more modern 
languages such as C and C++.  

Supercomputers are measured in a different way than usual ones are: instead 
of gigahertz, we use FLOPS, which stands for <floating point operations per 
second=. 

There is a big variety of tasks done using computer: searching the web, 
writing texts, playing games, etc. But most of computers are not capable for doing 
high-demanding tasks like forecasting weather or testing new cancer drugs, and 
that9s when we, or more likely, scientists, need supercomputers. Typically, 
supercomputers have been used for complex, mathematically intensive scientific 
problems, including simulating nuclear missile tests, forecasting the weather, 
simulating the climate, and testing the strength of encryption (computer security 
codes). In theory, a general-purpose supercomputer can be used for absolutely 
anything. 

https://www.explainthatstuff.com/linux.html
https://en.wikipedia.org/wiki/Fortran


 

306 
 

 As anything in this world, supercomputers have their advantages and 
drawbacks. The main thing is that supercomputers are really helpful in science: 
drug tests, all kinds of body examinations, weather and climate prediction, all sorts 
of mathematical calculations, etc. As for the drawbacks - they are quite obvious: 
supercomputers require lots of space, energy, money and data. And then we have 
the overheating problem: your home computer may be raising its temperature, 
while working, which may be uncomfortable, now imagine how uncomfortable it 
could be in a place, where a bunch of processors are working to their full potential. 
Also, there is a big problem with parallel processing: the more processors there are 
in a supercomputer, the harder it will probably be to work out the problems and to 
make maximum efficient use of parallel processing. Moreover, there will need to 
be some sort of centralized management system or coordinator to split the 
problems, allocate and control the workload between all the different processors, 
and reassemble the results, which will also carry an overhead. 

The main point is that supercomputers are a great value to the scientific 
purposes, though there are some disadvantages in their usage, which, I am sure, 
would not even exist in the future. 
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QUANTUM COMPUTING WILL MOVE INTO THE REAL WORLD 

Can you imagine massive computing power that can operate one million 
times faster than any device you have in your office or home? That9s the promise 
of quantum computing. Over 50 years of advances in mathematics, materials 
science, and computer science have transformed quantum computing from theory 
to reality.  

All computing systems rely on a fundamental ability to store and manipulate 
information. Modern computers manipulate individual bits, which store 
information as binary 0 and 1 stateswith equal probability. At the same time,a 
quantum computer uses a quantum bit, or <qubit= as its computing unit. Qubits can 
represent 2 to the power of n (where n is the number of bits) states at the same 
time. 

Quantum computers leverage different physical phenomena 4 superposition 
and entanglement4 to manipulate information 
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Superposition refers to a combination of states we would ordinarily describe 
independently. To make a classical analogy, if you play two musical notes at once, 
what you will hear is a superposition of the two notes. 

Entanglement is a counter-intuitive quantum phenomenon describing 
behavior we never see in the classical world. Entangled particles behave together 
as a system in ways that cannot be explained using classical logic. 

There are many challenges to quantum computing that are pushing out the 
availability of quantum computing systems and applications. For example: 

1. Keeping larger number of qubits stable for longer periods of time. 
We need a lot of qubits to solve meaningful problems, which translates into 

moving from single-digit qubits on a single chip to tens and potentially hundreds of 
qubits. Intel has verified package designs and fabrication on 17- and 49-qubit 
chips. But one needs to have thousands of qubits in order to build meaningful 
applications. In addition, qubits are very sensitive to temperature and operating 
conditions in and around the quantum computer, causing their state to change in 
just a matter of microseconds. As a result, qubits need to be super cooled to remain 
stable and operate. 

2. Interconnecting quantum computers. 
Currently, there is no <quantum network= for connecting quantum computers 

outside of research labs. A lot of qubits will be required to implement error 
correction codes for long distances across quantum computers. 

3. Creating design of quantum computing algorithms. 
A quantum computer can simultaneously be in many states at the same time, 

one has to fundamentally design algorithms in a new way to take advantage of 
quantum computers. In simple terms, one can think of designing massively parallel 
algorithms using this new computing model.  

The practical applications of quantum computing are as follows. 
Quantum computing is already getting a lot of attention from the private and 

public sectors in some key markets: 
1. Security: When it comes to security, quantum computing can be a double-

edged sword. On the positive side, it can help create systems that are fortified 
against quantum cyberattacks. For example, an enterprise could deploy quantum 
cryptographic key distribution to protect its customer data. But it can also 
potentially help bad actors crack vulnerable security and encryption systems. 

2. Healthcare: In the areas of medicine and drug development, healthcare 
and pharmaceutical companies could use quantum computing to model complex 
molecular interactions, such as simulating chains of chemical reactions to create 
new ways to cure cancer. 

3. Energy: Increased data analysis can help companies better optimize oil 
and gas extraction processes and improve real-time monitoring of their equipment 
to reduce accidents. 
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4. Aerospace: Commercial aerospace and defense industries can develop 
more efficient aircraft navigation patterns by calculating multiple simulations 
based on various traffic scenarios and weather conditions. 

IBM established a landmark in computing in November 2017, announcing a 
quantum computer that handles 50 qubits. 

As silicon transistors have reached the limits of what they can handle, 
technology must adapt. Intel combines silicon with existing technologies to 
produce the world9s smallest quantum chips. Taking these so-called <spin qubit= 
chips to market will require further research. 

Google has also been working together with NASA and the Universities 
Space Research Association (USRA) to operate D-Wave system processor. 

Due to these complex issues, we are realistically another 7-10 years away 
from having quantum computing systems and applications that are solving 
meaningful problems. Initially we will have hybrid computers that will be a 
combination of classical and quantum computers. 
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HUMANOID ROBOTS 

When people think of Artificial Intelligence, the major image that pops up in 
their heads is that of a robot gliding around and giving mechanical replies. There 
are many forms of AI, but humanoid robots are one of the most popular forms. One 
of the earliest humanoid robots was created in 1495 by Leonardo da Vinci. It was 
an armor suit, and it could perform a lot of human functions such as sitting, 
standing and walking. It even moved as if a real human was inside. 

Initially, the main aim of AI for humanoids was for research purposes 
creating better prosthetics for humans. Nowadays, humanoids are developed to 
carry out different human tasks and occupy different roles, e.g. a personal assistant, 
receptionist, and front desk officer. 

Humanoid may be defined as something that resembles a human being and 
has certain human characteristics. Some humanoids may also have a face, eyes, a 
mouth and are categorized as male/femaile humanoids. Generally, humanoid 
robots come in three variations: small-, medium-, and large-sized. 

Some androids are built with the same basic physical structure and kinetic 
capabilities as humans but are not designed to really resemble people. Examples of 
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this type of android include Aldebaran Robotics9 Nao and Google-owned Boston 
Dynamics9 Atlas robot. 

Other androids resemble humans so closely that they could be mistaken for 
living people; this type of android is often modeled on live humans. Eve-R, from 
the Korea Institute of Industrial Technology and Geminoid DK are two examples 
of this type of android. 

To make the robot behave like a human being, sensors play a big role. There 
are sensors for sensing position, speed, and orientation, to detect the presence of 
nearby objects, to measure distances, inclination or acceleration. 

An advanced humanoid robot categorized as Android has human-like-
behavior. It can talk like a human being in a computerized voice, run, jump or even 
climb stairs in a very similar way as a human being does. These humanoids 
perform a variety of jobs ranging from complex factory jobs to household 
solutions. Some of the advanced Humanoid Robots available in the market are the 
following. 

DARwln-OP, a humanoid that can be used for household purposes, built 
with the main aim of education and research. 

DARwln Mini is a very lightweight robot. The 27cm tall robot is completely 
open source and its parts are 3D printable, which makes this an ideal and cost-
effective development platform. 

NAO Evolution is a 58cm-tall robot packed with tactile, sonar, and pressure 
sensors, cameras and other standard equipment, being able to perform highly 
complex motions and tasks. 

Pepper is a cute faced humanoid robot designed by Aldebaran in 
collaboration with Japanese communications. The robot is equipped with a highly 
cloud-backed voice recognition engine that has the capacity to identify not only 
speech but also expressions, tonality and subtle variations in the human voice.  

Romeo is a cute-faced character from plastic and metal. The idea of 
developing a robot that helps people with requiring physical aid or providing health 
solutions is not new, but Romeo is one of a kind in robotics built specially for these 
tasks. Besides the care shown to people, it can be a real family member. It can have 
a conversation or even work in the kitchen, or it can also empty the garbage. The 
interaction between people and Romeo is done in a natural way using words or 
gestures. 

UBTECH Alpha 1S is an intelligent humanoid robot. It can demonstrate 
yoga, exercise, kung fu, dancing and other moves. Alpha 1S is highly flexible and 
can move just like a human. It can be controlled easily through Android OS or IOS 
app via Bluetooth. 

A few years ago there was only experimental research in humanoid robotics 
mainly in the field of the automobile industry, whereas now with a faster 
development rate, humanoid robots are used in many fields varying from medical 
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to transport, industrial to recreation. Work can now be done within limited time 
thus saving human effort. 

When we consider the aggressive progress in the field of Technology, we can 
predict the future of humanoid robots as a complete replacement for most of 
human being9s day-to-day activities. The humanoid robots would be able to drive 
us home, help in housekeeping, prepare food for us, help children to put on clothes 
etc. These robots would be too expensive to be affordable for many people. Apart 
from easing our work, there is something else to think about. The humanoid robots 
can pull away many jobs of common people.  

To sum up, in the recent past, we saw the advent of many revolutionary 
technologies such as driverless cars, electric cars, flying cars, and 5G technology. 
Likewise, we can think of humanoid robots as a game changer. 
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SORTING ALGORITHMS 

A sorting algorithm is an algorithm made up of a series of instructions that 
takes an array as input, performs specified operations on the array, sometimes 
called a list, and outputs a sorted array.  

Sorting algorithms are often taught early in computer science classes as they 
provide a straightforward way to introduce other key computer science topics like 
Big-O notation, divide-and-conquer methods, and data structures such as binary 
trees, and heaps.  

There are many factors to consider when choosing a sorting algorithm to use. 
Here is a brief list of known used sorting algorithms: Selection Sort, Bubble 

Sort, Recursive Bubble Sort, Insertion Sort, Recursive Insertion Sort, Merge Sort, 
Iterative Merge Sort, Quick Sort, Iterative Quick Sort, Heap Sort, Counting Sort, 
Radix Sort, Bucket Sort, ShellSort, TimSort, Comb Sort, Pigeonhole Sort, Cycle 
Sort, Cocktail Sort, Strand Sort, Bitonic Sort, Pancake sorting, Binary Insertion 
Sort, BogoSort or Permutation Sort, Gnome Sort, Sleep Sort 3 The King of 
Laziness / Sorting while Sleeping, Structure Sorting (By Multiple Rules) in C++, 
Stooge Sort, Tag Sort (To get both sorted and original), Tree Sort, Cartesian Tree 
Sorting, Odd-Even Sort / Brick Sort, QuickSort on Singly Linked List, QuickSort 
on Doubly Linked List, 3-Way QuickSort (Dutch National Flag), Merge Sort for 
Linked Lists, Merge Sort for Doubly Linked List, 3-way Merge Sort. 
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Bubble Sort is the simplest sorting algorithm that works by repeatedly 
swapping the adjacent elements if they are in a wrong order. 

QuickSort is a Divide and Conquer algorithm. It picks an element as pivot 
and partitions the given array around the picked pivot. There are many different 
versions of quickSort that pick pivot in different ways. 

The key process in quickSort is partition(). Target of partitions is, given an 
array and an element x of array as pivot, put x at its correct position in sorted array 
and put all smaller elements (smaller than x) before x, and put all greater elements 
(greater than x) after x. All this should be done in linear time. 

Merge Sort is a Divide and Conquer algorithm. It divides input array in two 
halves, calls itself for the two halves and then merges the two sorted halves. The 
merge() function is used for merging two halves. The merge(arr, l, m, r) is key 
process that assumes that arr[l..m] and arr[m+1..r] are sorted and merges the two 
sorted sub-arrays into one.  

ShellSort is mainly a variation of Insertion Sort. In insertion sort, we move 
elements only one position ahead. When an element has to be moved far ahead, 
many movements are involved. The idea of shellSort is to allow exchange of far 
items. In shellSort, we make the array h-sorted for a large value of h. We keep 
reducing the value of h until it becomes 1. An array is said to be h-sorted if all 
sublists of every h9th element is sorted. 
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ARTIFICIAL INTELLIGENCE IN RECRUITMENT 

Artificial Intelligence (AI) is a technology that has been gaining more and 
more attention. It has been widely used not only in IT but also in marketing and 
development. As a result, modern companies start using AI solutions in 
recruitment.  

Firstly, it enables to automate low-level tasks. Secondly, it provides decision-
makers with more detailed information, which immediately reduces operational 
costs.  

Modern recruitment software has many benefits besides automating 
administrative workload. There is also more specialized software which allows 
employers to see how a candidate demonstrates his or her skills in practice, like 
providing tests by using multiple coding challenges that are generated 
automatically. 
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Here are the most significant advantages of AI in recruitment: 
1. Hiring quality is enhanced by better data analysis; 
2. It helps to saves time and money; 
3. There are no preferences for decisions. It is more unbiased. 
However, contemporary AI still has a lot of drawbacks: 
1. It takes a lot of time to master it. 
2. There are no reliable algorithms (dependency on keywords and trickery). 
Lack of human judgment and cognitive skills can lead to missing a lot of 

perspective candidates.  
All in all, AI in recruitment is one of the most promising areas for 

researching and development which would be very effective in the modern world 
because of overpopulation of the planet.  

In the near future most of the recruitment work will be on AI9s shoulders. 
Taking into account the rapid progress in IT, this decade is the best time for 
gaining experience in this field and becoming a demanded specialist. 
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HISTORY AND FUTURE OF ARTIFICIAL INTELLIGENCE 

Artificial intelligence (AI) is the technology that is used almost everywhere 
from your phone to your car. While science fiction often portrays AI as robots with 
human-like characteristics, AI can encompass anything from Google9s search 
algorithms to IBM9s Watson to autonomous weapons. The history of this 
technology begins in the middle of the 20th century.  

The British mathematician Alan Turing invented `Turing machine` in 1936. 
He applied his theories to prove that a computing machine would be capable of 
executing cognitive processes, provided they could be broken down into multiple, 
individual steps and represented with an algorithm. His machine helped a lot in the 
Second World War. He left a great foundation for this technology to be further 
developed. 

In 1966 the first chat bot, «ELIZA», was invented by the German-American 
computer scientist Joseph Weizenbaum of the Massachusetts Institute of 
Technology. The chat bot used scripts to simulate various conversation partners 
such as a psychotherapist. J. Weizenbaum was surprised by the simplicity of the 
means required to create the illusion of a human conversation partner. 
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In 1972 AI was firstly used in medical equipment. The expert system 
developed by Ted Shortliffe at Stanford University was used for the treatment of 
illnesses. Expert systems were computer programs that bundled the knowledge 
from a specialist field using formulae, rules, and the knowledge database. They 
were used for diagnosis and treatment support. 

In 1986 the computer talked for the first time. Terrence J. Sejnowski and 
Charles Rosenberg taught their 8NETtalk9 program to speak by inputting sample 
sentences and phoneme chains. NETtalk was able to read words and pronounce 
them correctly, and could apply what it had learned to unfamiliar words. It was one 
of the early artificial neural networks 3 programs that were supplied with large 
datasets and were able to draw their own conclusions on this basis. Their structure 
and function were similar to those of the human brain. 

In 1997, the machine beat the human in the game of chess for the first time. 
The 8Deep Blue9 AI chess computer from IBM defeated the incumbent chess world 
champion Garry Kasparov in a tournament. That was considered a historic success 
in the area previously dominated by humans. Critics, however, find fault with Deep 
Blue for winning merely by calculating all possible moves, rather than with 
cognitive intelligence. 

In 2011, almost every great company developing new technology, had its 
own AI. Apple9s 8Siri9 came to the market in 2011, Microsoft introduced the 
8Cortana9 software in 2014, and Amazon presented Amazon Echo with the 8Alexa9 
voice service in 2015. What is more, Sophia, the most intelligent robot in the 
world, is also powered with special AI.  

In June of 2018 8Project Debater9 from IBM debated complex topics with 
two master debaters 3 and performed remarkably well. A few weeks before, 
Google demonstrated at a conference how the 8Duplex9 AI program phoned a 
hairdresser and conversationally made an appointment 3 without the lady on the 
other end of the line noticing that she was talking to a machine  

The experts predicted networked AI will amplify human effectiveness but 
also threaten human autonomy, agency and capabilities. They spoke of the wide-
ranging possibilities that computers might match or even exceed human 
intelligence, and capabilities on tasks such as complex decision-making, reasoning 
and learning, sophisticated analytics and pattern recognition, visual acuity, speech 
recognition and language translation. They said <smart= systems in communities, 
in vehicles, in buildings and utilities, on farms and in business processes would 
save time, money and lives and offer opportunities for individuals to enjoy a more 
customized future. 

Many people focused their optimistic remarks on health care and lots of 
possible applications of AI in diagnosing and treating patients or helping senior 
citizens live better lives. They were also enthusiastic about AI9s role in 
contributing to broad public health programs built around massive amounts of data 
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that may be captured in the coming years about everything from personal genomes 
to nutrition. Additionally, a number of these experts predicted that AI would abet 
long-anticipated changes in both formal and informal education systems. 

In spite of decades of research, artificial intelligence is comparatively still in 
its infancy. It needs to become more reliable and secure against manipulation 
before it can be used in sensitive areas, such as autonomous driving or medicine. 
Another goal for AI systems is to learn to explain their decisions so that humans 
could comprehend them and better research how AI thinks. 
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DARKNET 

Dark Net (or Darknet) is an umbrella term describing the portions of the 
Internet purposefully not open to public view or hidden networks whose 
architecture is superimposed on that of the Internet. "Darknet" is often associated 
with the encrypted part of the Internet called Tor network where illicit trading 
takes place such as the infamous online drug bazaar called Silk Road. It is also 
considered to be a part of the Deep Web. Anonymous communication between 
whistle-blowers, journalists and news organizations is facilitated by the "Darknet" 
Tor network through the use of applications including SecureDrop. 

Darknet in general may be used for various reasons, such as:  
1. computer crime (cracking, file corruption, etc.); 
2 protecting dissidents from political reprisal; 
3. file sharing (warez, personal files, pornography, confidential files, illegal 

or counterfeit software, etc.); 
4. to better protect the privacy rights of citizens from targeted and mass 

surveillance; 
5. sale of restricted goods on darknet markets; 
6. whistle blowing and news leaks; 
7. purchase or sale of illicit or illegal goods or services; 
8. circumventing network censorship and content-filtering systems, or 

bypassing restrictive firewall policies. 
The term originally described computers on ARPANET that were hidden, 

programmed to receive messages but not respond to or acknowledge anything, thus 
remaining invisible, in the dark. An account detailed how the first online 
transaction related to drugs transpired in 1971 when students of Massachusetts 

https://en.wikipedia.org/wiki/Computer_crime
https://en.wikipedia.org/wiki/Dissident
https://en.wikipedia.org/wiki/File_sharing
https://en.wikipedia.org/wiki/Internet_privacy
https://en.wikipedia.org/wiki/Targeted_surveillance
https://en.wikipedia.org/wiki/Mass_surveillance
https://en.wikipedia.org/wiki/Darknet_markets
https://en.wikipedia.org/wiki/Whistleblower
https://en.wikipedia.org/wiki/News_leak
https://en.wikipedia.org/wiki/Internet_censorship_circumvention
https://en.wikipedia.org/wiki/Internet_censorship
https://en.wikipedia.org/wiki/Content-control_software
https://en.wikipedia.org/wiki/Firewall_(computing)
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Institute of Technology and Stanford University traded marijuana using 
ARPANET accounts in the former's Artificial Intelligence Laboratory. 

The term has in later usage incorporated services such as the dark web, which 
is an overlay network that can be accessed only with specific software, 
configurations, or authorization, often using non-standard communication 
protocols and ports. Types of dark webs include friend-to-friend networks (usually 
used for file sharing with a peer-to-peer connection) and privacy networks such as 
Tor. 

As to 2015, the term "darknet" is often used interchangeably with the "dark 
web" due to the quantity of hidden services on Tor's darknet. The term is often 
inaccurately used interchangeably with the deep web due to Tor's history as a 
platform that could not be search-indexed. Mixing uses of both these terms are 
described as inaccurate, with some commentators recommending the terms to be 
used in a more distinct way. 

"Darknet" was coined in the 1970s to designate networks isolated from 
ARPANET (the government-founded military/academical network which evolved 
into the Internet), for security purposes. Darknet addresses could receive data from 
ARPANET but did not appear in the network lists and would not answer pings or 
other inquiries. 

The term gained public acceptance following the publication of "The Darknet 
and the Future of Content Distribution", a 2002 paper by Peter Biddle, Paul 
England, Marcus Peinado, and Bryan Willman, four employees of Microsoft who 
argued the presence of the darknet was the primary hindrance to the development 
of workable digital rights management (DRM) technologies and made copyright 
infringement inevitable. This paper described "darknet" more generally as any type 
of parallel network that is encrypted or requires a specific protocol to allow a user 
to connect to it. 
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SOME TRUE FACTS ABOUT THE INTERNET 

Today the Internet is not only the largest source of information in the world 
containing millions of wed sites but also one of the main parts of our lives. The 
amount of devices connected to the Internet exceeds the amount of people on the 
planet. A century ago it was an unreal thing. But what was the Internet at the 
beginning? 



 

316 
 

The world's first web page was created by English scientist Tim Berners-Lee 
on August 6, 1991, and it still exists. It consists of one web page with 153 words. 
The page contains information about what the World Wide Web is, how to install a 
web server, how to download a browser and other reference information. In 2004, 
Queen Elizabeth II of Great Britain knighted him as the inventor of the HTML 
language and the WWW network. 

Being widely used the Internet is repeatedly subjected to hacker attacks. So 
who is responsible for its safety? There are seven very carefully selected 
programmers in the world who keep the so-called <keys to the Internet=. These are 
electronic cards containing a cipher that literally allows you to restart the entire 
Internet. In the case of a global hacker attack, the <Internet guards= will be 
immediately delivered to a US military base, where they activate their keys and 
then the global network will be disabled. 

The speed of data transferring via the Internet is unbelievable. For example, 
any Google search question overcomes, on average, 2500 kilometers to the 
Google9s data center and after less than one second goes back to the user with the 
search results. In addition to this high-speed network access (LTE) is possible even 
on Everest - the highest peak in the world. 

Despite the fact that the Internet is worldwide there are some countries, such 
as North Korea, which don9t provide their citizens with access to it. It is an eternal 
question for everybody: to be or not to be? On the one hand it is a great life 
facility, but on the other, it is a means of ruling and revealing evil depths of your 
soul. 

So, the Internet is a very important and interesting discover. Since its 
emergence it has been well-developed. Soon it will be the base of the functionality 
of all our planet and mankind. 
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E-SPORT 

E-sport(also known as electronic sport, e-sport, or eSport) is a form of 
competition using video games. Most commonly, e-sports take the form of 
organized, multiplayer video game competitions, particularly between professional 
players and teams. Although organized online and offline competitions have long 
been a part of video game culture, widely used between amateurs until the late 
2000s, when there was a large surge in popularity among professional gamers and 
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spectators. By 2010, e-sports had become a significant factor in the video game 
industry with many game developers actively designing a professional e-sport 
subculture. 

It is estimated that in 2019 about 427 million people worldwide will be 
watching and playing some form of e-sports. The increasing availability of online 
streaming media platforms, particularly Panda.tv, YouTube and Twitch, has 
become central to the growth and promotion of e-sport competitions. 
Demographically, Major League Gaming has reported that the viewership contains 
approximately 85% male and 15% female sector, with a majority of viewers 
between the ages of 18 and 34. 

E-sporttournamentsarealmostalwaysphysicaleventswhichoccurinfrontof a live 
audience. The tournaments may be a part of a larger gathering, such as Dreamhack, 
or the competition may be the whole event itself, like the World CyberGames. E-
sport competitions have several formats, but the most common are single or double 
elimination, sometimes hybridized with a group stage. For well-established games, 
the total prize can be made up to millions of U.S. dollars a year. On September 10, 
2016 Dota 2 awarded approximately US$86 million of prize money within 632 
registered tournaments, with 23 players winning over $1 million. In August 2018, 
the International Valve's annual premier Dota 2 tournament was held and broke the 
record for holding the largest prize pool. 

It should be mentioned, that e-sport is considered to be a waste of time and 
money. But even professional athletes admit never-ending interest, gamers9 
persistence and hard work, developing mental and physical skills. So they do not 
mind calling this activity a sport. 
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THE IMPORTANCE OF HTTP AND HTTPS 

HTTP stands for <Hypertext Transfer Protocol=. In the most basic form, it 
allows for exchanging information between different systems. HTTP provides 
communication between a browser and server, where websites are hosted. In order 
to get access to different websites, you make a response which should be received 
by the server. It9s the protocol that was used for basically all early websites. 

HTTPS is the most progressive kind of protocol. The <S= in HTTPS means 
<Secure=. It9s the special version of the basic <hypertext transfer protocol= which 
was created by combining HTTP and another <Secure Sockets Layer= protocol. 
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This protocol facilitates an extra level of security and makes authentication on the 
websites possible. 

But why do we need HTTPS? It could be used only for e-mail and e-retailers 
or anyone else accepting online payments in order to send confidential payment 
details securely. Though progress does not stand still and nowadays HTTPS is 
adopted for cloud applications to provide safety of your accounts and data.  

HTTPS is especially significant for developers. The presence of this prefix 
promotes SEO advancement.  Switching over to secure protocol provides 
increasing of your website rankings. 

To understand the efficiency of HTTPS we should know how it works. This 
is why we need to bear in mind our last time when we logged in. To verify your 
username and password the browser must compare these fields with correct ones 
which are kept on the server. While data transmit it becomes easily accessible for 
malicious hacking activities. Therefore all data are encrypted by your browser, 
which has a public key. When symbols reach the web server where the private key 
is stored, they are decrypted. If somebody steals your personal information he/she 
cannot decode it due to the absence of the private key. 

So, the importance of HTTP and HTTPS cannot be overestimated. Every user 
should try to protect his/her personal data applying any means of security and these 
protocols as well. 
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SPEZIALITÄT „COMPUTERENGINEERING< 

Die rasante Entwicklung der Computertechnologie und ihrer verschiedenen 
Software ist eines der relevanten Merkmale der modernen Entwicklungsphase der 
Gesellschaft. Computertechnologien fallen in nahezu alle Tätigkeitsbereiche. Sie 
werden in der Fertigung, in der Industrie, in Verlagshäusern und großen 
Bibliotheken, in den Banken, in Kommunikationssystemen und 
Transportmanagementsystemen, in Steuerprüfungen und im Unterhaltungsbereich 
usw. eingesetzt. Ein modernes Büro ist ohne tägliche und umfassende Einführung 
der Computertechnologie nicht vorstellbar.  

Am vielversprechendsten ist zurzeit die Spezialisierung 
"Computerengineering", weil heute die Fachleute geschätzt werden, die gut an 
einem Computer arbeiten und über die Fähigkeiten der Wartung und Reparatur 
verfügen. Die Notwendigkeit, gut zu wissen und in der Lage zu sein, verschiedene 
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Vorgänge beim Installieren, Reparieren von Computern und bei der Beratung 
durchzuführen, ist auch darauf zu weisen, dass viele Familien Computer gekauft 
haben, in der Hoffnung, dass ihre Kinder diese Technik fließend beherrschen und 
in der Lage sind, Beruf und Spezialität durch Berufung auszuwählen. Um 
modernes Qualitätswissen zu erlangen, ist Computer einer der besten Assistenten. 

Der Zweck der spezialisierten Ausbildung an Hochschulen wird in erster 
Linie durch das Hauptziel des Bereichs "Technologie" bestimmt, nämlich ein 
technologisch wissenschaftliches Bild der Welt zu schaffen, tiefgreifende 
Kenntnisse der Gesetze des technischen, technologischen und alltäglichen 
Handelns zu erlangen, den wissenschaftlichen Stil des Denkens zu beherrschen, die 
wissenschaftliche Essenz der modernen Produktion kennenzulernen und umfassend 
mit einem Beruf zu verstehen, der den individuellen Fähigkeiten des Schülers 
entspricht, die Entwicklung von Fähigkeiten, um ihre kreativen Fähigkeiten in 
verschiedenen Formen einzusetzen. Ein Bachelor kann einen Job als folgender 
Spezialist bekommen: elektronischer Techniker; Techniker-Programmierer, 
elektronischer Ingenieur; Systemingenieur, Software-Ingenieur. Und Diplom-
Master in Computertechnik kann als: 

Forscher (Computersysteme); Professionelle Computergeräte, Systeme, 
Kommunikation; Fachmann im Gebiet der Computerisierung anderer technischer 
Systeme tätig sein. 

Der Tätigkeitsbereich der Computeringenieure umfasst die Entwicklung von 
Hard- und Software moderner und vielversprechender Informationstechnologien, 
die Entwicklung und Anwendung von Computersystemen und Netzwerken für 
allgemeine und spezielle Zwecke, deren Systemsoftware, spezialisierte 
Computersysteme und Netzwerke mit optimierten Parametern, integrierte 
Computersysteme und technische Tools zur Informationssicherheit in 
Computersystemen und -netzen. 

Die Spezialisten für Computertechnik arbeiten in Fertigungs-, Forschungs-, 
Design-, Finanz- und Bankinstitutionen wie Softwareingenieuren, Administratoren 
von Computernetzwerken, Projektmanagern, Analytik-Experten, Lehrern in 
höheren Bildungseinrichtungen und wissenschaftlichen Mitarbeitern. Die 
Hauptrichtungen von Schulungsspezialisten für Computertechnik: Entwurf von 
Computersystemen für Schaltungen und Systeme, Entwicklung von System- und 
Anwendungssoftware, Entwurf lokaler und globaler Computernetzwerke, 
Entwicklung physikalischer Prinzipien sowie Hardware- und Softwaretools zum 
Kodieren, Übertragen und Schützen von Informationen in Computersystemen. 

Referenzwörter: Computerengineering, Computer, Computeringenieur, 
Spezialist, Software, Programmierer. 
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SYSTEMADMINISTRATOR 

Da fast alle Organisationen und Unternehmen technische Geräte zur 
Unterstützung ihrer Aktivitäten einsetzen, ist der Beruf eines Systemadministrators 
immer auf dem Arbeitsmarkt gefragt. Oft wird der Name des Berufs als 
"Sysadmin" abgekürzt. 

Eine der Hauptaufgaben des Systemadministrators ist die Wartung  von 
Computern und zugehörigen Geräten, die Aufrechterhaltung der Effizienz, die 
Behebung von Fehlern zur Minimierung von Ausfallzeiten, die Installation und 
Konfiguration der erforderlichen Software sowie das Anschließen und Einrichten 
neuer Geräte. 

Eine weitere Aufgabe von Systemadministratoren ist der technische 
Benutzer-Support fur Mitarbeiter der Organisation. Dies kann entweder ein 
Hinweis zur Verwendung von Software oder Hardware sein, oder die vollständige 
technische Unterstützung. 

Die gemeinsame Aufgabe von Systemadministratoren besteht darin, vor 
internen und externen Cyber-Bedrohungen zu schützen, die Netzwerksicherheit zu 
gewährleisten, vor Computerviren oder Hackerangriffen zu schützen, 
Schutzsysteme für das Geschäftsgeheimnis aufzubauen.  

Üblicherweise können alle Systemadministratoren in folgende Kategorien 
unterteilt werden: Datenbankadministrator, Webserver-Administrator, 
Netzwerkadministrator, Administrator für Netzwerksicherheit, Systemarchitekt 
Tatsächlich gibt es viele weitere Arten von Systemadministratoren, z.B 1C-
Administrator, Heimnetzwerkadministrator, Telefon- und 
Mobiltelefonadministrator, Mainframe-Administrator und andere. 

Es gibt keine strengen Anforderungen für Sysadmins, alles hängt sehr stark 
vom beabsichtigten Arbeitsumfang und der Größe des Arbeitgeberunternehmens 
ab. Natürlich muss jeder Systemadministrator die Prinzipien des Betriebs von 
Computern, Bürogeräten und Netzwerken verstehen, sich mit der in der 
Organisation verwendeten Software vertraut machen oder bereit sein, technische 
und andere Probleme zu lösen, die sich aus dem Betrieb von Bürogeräten ergeben. 
Kenntnisse in technischem Englisch bei der Arbeit eines Systemadministrators sind 
seitdem fast Pflicht  

Der Systemadministrator muss in der Lage sein, die Situation zu analysieren, 
Ursache-Wirkungs-Beziehungen zu identifizieren, sich zu konzentrieren und 
schnell die Aufmerksamkeit zu wechseln. Er muss auch eine gesellige, geduldige 
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und taktvolle Person sein, denn ein Teil der Arbeit besteht, von 
Systemadministratoren in der Interaktion mit den Menschen, die sich insbesondere 
im Alter mit Computern nicht so gut auskennen und es ist für sie schwieriger, 
technische Informationen aufzunehmen. Der Sysadmin ist der „virtuelle 
Regisseur<in der Kampagne.  

Menschenwürdige Löhne sind einer der Hauptfaktoren, auf die junge 
Berufstätige achten.  Aber dieser Beruf hat auch seine Nachteile: hohe 
Anforderungen an fachliche Fähigkeiten und Kenntnisse, unregelmäßige 
Arbeitszeiten, fast alle nützliche Literatur ist in englischer Sprache verfasst, viele 
Mitarbeiter verstehen nicht vollständig die Aufgaben eines Systemadministrators.  
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L'HISTOIRE DU DÉVELOPPEMENT DES ORDINATEURS 

PERSONNELS 

Dans les années 1950-1960, les ordinateurs n'étaient disponibles que pour les 
grandes entreprises en raison de leur taille et de leur prix. Toutes les réalisations 
scientifiques modernes ont été utilisées à cette fin: mémoire sur des noyaux 
magnétiques, des transistors et enfin des microcircuits. En septembre 1958, Jack 
Kilby de Texas Instruments construisit la première puce électronique dans laquelle 
cinq composants étaient intégrés sur une seule plaque de germanium de 1,5 cm de 
long et de 1 à 2 mm d'épaisseur. En 1963, Douglas Engelbart a inventé la souris 
d'ordinateur. En 1965, le mini-ordinateur PDP-8 occupait un volume comparable à 
un réfrigérateur domestique. Le premier microprocesseur est apparu en 1971. Les 
passionnés intéressés à étudier les capacités des ordinateurs ont essayé de tirer le 
maximum parti des ressources disponibles. Par exemple, le premier interprète du 
langage de programmation pour ordinateur personnel a été écrit à l9initiative de 
deux étudiants et l9histoire d9Apple a commencé dans le garage, les fondateurs 
n9ayant pas d9autre pièce. En 1975, Bill Gates et Paul Allen décident d'écrire un 
interprète BASIC pour l'ordinateur Altair 8800 et créent Micro-Soft le 1-er avril 
1976. Steve Jobs et Steve Wozniak fondent Apple. En août 1981, un nouvel 
ordinateur, appelé IBM 5150, a été officiellement présenté au public. Après un ou 
deux ans, le PC IBM est devenu la norme pour un ordinateur personnel. Le Sinclair 
ZX80 a été lancé en 1980. Il s9agissait du refus surprenant d9IBM de concéder sous 
licence des composants d9une nouvelle machine en combinaison avec une 
architecture ouverte, une évolutivité et un prix raisonnable. L'innovation ne peut 
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s'appeler que la création d'un BIOS - un shell logiciel intégré permettant d'isoler les 
fonctionnalités spécifiques du matériel des logiciels. En 1990, Microsoft a publié 
Windows 3.0. Tim Berners-Lee a développé le langage HTML 3 le langage de 
balisage hypertexte; le format de base des documents Web et un prototype du 
World Wide Web, ainsi que le premier navigateur Web et le premier site web 
info.cern.ch. Une norme de communication Wi-Fi a été créée et la première 
webcam a été lancée. En 1992, le premier système d9exploitation libre doté de 
fonctionnalités exceptionnelles est apparu - Linux. En 1993, Intel a lancé le 
microprocesseur 32 bits Pentium. Le format de compression vidéo MPEG est 
apparu. Le langage de balisage de document hypertexte est apparu sur le World 
Wide Web HTML. En 1995, DEC a annoncé la publication de cinq nouveaux 
modèles Ordinateurs personnels Celebris XL: la société NEC a annoncé 
l'achèvement du développement du premier cristal au monde d'une capacité de 
mémoire de 1 Go. Le système d'exploitation est devenu Windows 95. SUN a 
introduit le langage de programmation Java. En 1996, Microsoft a publié Internet 
Explorer 3.0 - premier lancement du média DVD, première version du navigateur 
Web accessible au public, sortie du moteur de recherche Google. En 2001, 
Microsoft a publié Windows XP, système d'exploitation le plus populaire au 
monde dans les années 2000. Apple a publié OS X (Mac OS X, Mac OS). En 2006, 
Microsoft a publié Windows Vista. Apple a publié l'ordinateur portable MacBook 
Pro, le lancement du disque Blu-ray au format multimédia. Maintenant, IBM 
invente un ordinateur quantique. 
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LOGISTIK 

Logistik ist ein System, das zunächst im Unternehmen, aber auch 
unternehmensübergreifend mit Lieferanten und Kunden, eine optimale Versorgung 
mit Materialien, Teilen und Modulen für die Produktion 3 und auf der anderen 
Seite natürlich der Märkte bedeutet. 

Der Begriff Logistik leitet sich aus dem altgriechischen Wort logistikē her 
und bedeutete ursprünglich 8praktische Rechenkunst8. Erst während der 
napoleonischen Kriege wurde der Begriff spezifischer verwendet und umfasste die 
Verwaltung, Lagerung sowie die Transportsteuerung kriegsnotwendiger Güter. 
Heutzutage ist der Logistikbegriff längst nicht mehr auf das Militärwesen begrenzt, 
sondern impliziert alle arbeitsteiligen Wirtschaftssysteme, in denen es auf die zeit-, 
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kosten- und mengenoptimierte Verteilung von Gütern und Dienstleistungen 
ankommt. Von Helmut Baumgarten stammt die vor allem im deutschen 
Sprachraum etablierte Definition, nach der die Logistik in Unternehmen die 
ganzheitliche Planung, Steuerung, Koordination, Durchführung und Kontrolle aller 
unternehmensinternen und unternehmensübergreifenden Güter- und 
Informationsflüsse beinhaltet. 

Allgemein gesehen besteht die fortwährende Aufgabe der Logistik in der 
Sicherstellung von Transport, Lagerung, Bereitstellung, Beschaffung und 
Verteilung von Gütern, Personen, Geld, Informationen und Energie. Damit einher 
geht die Notwendigkeit der Steuerung und Kontrolle aller dazugehörigen 
Aufgaben. 

Auch die Optimierung der einzelnen Prozesse ist ein wesentlicher Bestandteil 
der Logistik. Neben der Kostensenkung der logistischen Aktivitäten zählen dazu 
die Verbesserung der Flexibilität logistischer Systeme sowie die Veränderungen 
der Umfeldbedingungen. Dadurch wird schließlich der Nutzen logistischer 
Produkte und Dienstleistungen stetig verbessert. 

Der Bereich Logistik verändert sich ständig und bringt aufgrund der 
andauernden Ausdifferenzierung immer wieder neue Aufgabenfelder hervor. Zur 
besseren Unterscheidung logistischer Aktivitäten hat sich eine begriffliche 
Einteilung etabliert, die sich an den Phasen des Produktionsprozesses orientiert. So 
bezeichnet die Beschaffungslogistik den Weg der Rohstoffe vom Lieferanten zum 
Eingangslager, wohingegen die Produktionslogistik die Verwaltung von 
Halbfabrikaten sowie die dazugehörige Material- und Warenwirtschaft beinhaltet. 
Die Distributions- oder Absatzlogistik konzentriert sich auf die Verteilung vom 
Vertriebslager zum Kunden, während die Entsorgungslogistik mit der Rücknahme 
von Abfällen und Recycling befasst ist, aber auch den Versand von Retourwaren 
sicherstellt. 

Erfahrene Logistiker werden in verschiedenen Bereichen der 
Warenzirkulation benötigt. Bei einer Spezialausbildung ist es ratsam, den 
bevorzugten Kurs der weiteren Dienstleistung im Voraus festzulegen. Wenn die 
Besonderheiten der Logistikbranche erst im Lernprozess klar werden, muss die 
ausgewählte Fakultät nicht gewechselt werden. Oft reicht es aus, spezielle Kurse 
zu absolvieren, um Informationen über die Nuancen einer bestimmten Position zu 
erhalten. 

Bei der Planung einer Karriere in der Logistik sollt man sicherstellen, dass es 
eine Reihe wichtiger Eigenschaften gibt. Man wird dabei helfen, den Arbeitsablauf 
zu organisieren und im Beruf maximale Höhen zu erreichen. 

Die Aufstiegsgeschwindigkeit eines Vertreters eines Berufs auf der 
Karriereleiter hängt direkt von seiner Ausbildung, seinen Qualifikationen und 
seinen Ambitionen ab. 
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Eine Karriere als Fremdsprachenlogistiker verspricht noch mehr 
Perspektiven. Die Zusammenarbeit mit ausländischen Auftragnehmern oder die 
Arbeit in einem ausländischen Unternehmen garantiert ein hohes und stabiles 
Einkommen. Aufgrund der multidisziplinären Erfahrung können sich erfahrene 
Logistiker auf Positionen in staatlichen Strukturen verlassen. 

In Anbetracht der Vor- und Nachteile des Berufsstandes sind einige negative 
Punkte zu berücksichtigen. Dazu gehört die Notwendigkeit, sich an die 
Anforderungen von Kunden, Abteilungen und Dienstleistungen anzupassen, was 
die Arbeit erschwert. Man muss die hohe logistische Verantwortung nicht 
vergessen. Die Fehler kann zu Verlusten, Beschädigungen der Ware und 
Problemen mit den Inspektionsstellen führen. 
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