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Fog as a dangerous meteorological phenomenon for aviation  
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Dangerous weather situations hazardous for aviation are special weather phenomena that 

reach or exceed established criteria for safe flight operations. In subsequent disasters that are 
confronted with dangerous phenomena, the analysis of the following aviation events was carried 
out: 

1) On April 10, 2010, a passenger Polish airliner, the Tu-154M, on a special flight from 
Warsaw to Smolensk, crashed while landing at the Smolensk-Severny airfield [1]. 

2) The collision at Linate airport is a major aircrash that occurred on Monday, October 8, 
2001. On the runway at Linate Airport, the McDonnell Douglas MD-87 of the Scandinavian 
Airlines  System (SAS)  airlines  and  the  Cessna  525A Citation  Jet  CJ2  private  jet  of  the  Air  Evex  
GmbH collided [3]. 

3) November 24, 2001 Near Zurich at the night on Sunday the plane RJ-100 Avro of the 
airline "Crossair" crashed [2]. 

In the first case, the cause of the disaster was the descent of the aircraft below the maximum 
allowable height at high rate in bad weather conditions. Visual ground contact was impossible, as 
well  as  going  around -  it  was  already  too  late.  This  led  to  a  collision  with  a  ground obstacle,  the  
separation of a fragment from the left wing together with ailerons and, as a result, a loss of aircraft 
controllability that led to the crash. 

According to the investigation and materials analysis  as for  this incident, the Polish crew 
was poorly trained, made many blunders during the approach, in particular, did not react to the 
signal of the system about a dangerous approach to the ground (TICAS), slowing down decision to 
go around.  

In the second case, the cause of the catastrophe was not compliance with the special rules of 
taxiing in adverse weather conditions, namely in the fog. Visibility was no more than 50 m, that’s 
why the  pilots  had  to  be  very  careful.  In  this  case,  members  of  the  Cessna  crew were  guiltier,  as  
they entered the runway without the permission of the ATC controller (RW incursion). There was 
no ground radar and other facilities for flight safety provision on the runway. 

In the third case, the reason for the crash was caused by bad weather: it was rainy and foggy 
at the time of landing. The pilots did not see the runway; the captain continued descending and 
decided to go around too late. Such decision led to the situation, when the right wing touched the 
treetops and engine caught fire. The aircraft crashed.   

According to the aircrash investigation and analyzing the materials, it could be concluded that 
the  main  cause  of  these  3  accidents  was  the  deterioration  of  the  weather,  namely  fog.  There  was  
also a late reaction of the pilots.  
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For today, the key to ensuring the safety of flights is the problem of the organization of 
collaborative  decision-making  (CDM) by  all  the  operational  partners  –  airports,  air  traffic  control  
services, airlines and ground operators – on the basis of general information on the flight process 
and ground handling of the aircraft in the airport [1]. The Global Operating Concept for Air Traffic 
Management (ATM) [2] provides for the provision of a joint (pilot – air traffic controller (ATC)) 
decision-making (DM) air traffic control unit based on a dialogue between them and real-time 
information evaluation at all stages of the flight. 

The lives of air passengers in the sky and people on the ground depend on the adequate 
interaction between the pilot and ATC. According to the statistics of the Aviation Safety Network 
(ASN) [3], during the second half of the 20th century due to problems in interaction pilot – ATC 
(language barrier, communicating problems, ATC's interference in the flight crew, wrong ATC 
instructions / commands, etc.) killed about 2 000 people in aviation accidents. 

Coherent, clear interaction between pilot and ATC is most important in emergency cases (EC) 
in flight, which are characterized by a sharp shortage of time in the DM in conditions of 
incompleteness and uncertainty of information, as well as significant psychophysiological load on 
the flight crew. The final decision on the order of the flight in the emergency case is taken by the 
captain  of  the  aircraft,  which  is  fully  responsible  for  the  decision.  The  main  requirement  for  the  
ATC when an emergency case arises is the constant readiness to provide the necessary assistance to 
the  flight  crew,  depending  on  the  type  of  situation,  taking  into  account  the  air  situation  and  
meteorological conditions. One of the factors that greatly complicate the interaction between pilot 
and ATC is the inadequate knowledge of the flight crew procedures performed in EC [4]. 

The  technology  of  flight  crew  and  ATC  procedures  in  the  EC  must  be  in  line  with  the  
definition of the algorithm prescribed in the normative and regulatory documents, therefore, for the 
formalization of the actions of the human-operator in EC, it is possible to apply determined models 
[5; 6]. Since EC is a time-consuming event, when it comes to modeling a CDM by pilot and ATC, it 
is advisable to use network graphs depending on the algorithm of action in EC, which reflects the 
technological dependence and consistency of operational procedures of operators, ensure their 
achievement  in  time,  taking  into  account  the  cost  of  resources  and  the  cost  of  work  with  the  
allocation at the same time critical places. 

Thus, the problem of optimizing the interaction between pilot and ATC in EC can be solved 
by the way of development and synchronization (maximal alignment over time) of deterministic 
models of operator’s CDM, which will minimize the critical time needed to solve EC, by definition 
the optimal sequence of execution of technological procedures. Approaches to optimize the network 
graph for performing procedures by the human-operator in the emergency case (by minimizing time 
with maximum safety) are: 

1. Time optimization – by regulating the use of resources minimizing the time of execution of 
critical paths k

it : 
1k

i
k
i

1-k
i ttt , 

where k
i

1-k
i tmin max t  – is a minimum time with maximum safety; 

k
i

1k
i tmaxmin t  – is a critical time of the maximum (critical) path; 
k
it  – optimal (minimum) time. 
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2. Changing the topology of the network due to the multi-varied technology implementation 
procedures. 

3. Introduction of parallel execution of procedures with maximum agreement on time 
(minimum time for two or more charts), that is, obtaining the optimal consolidated time for the 
execution of procedures k

jt : 
1k

j
k
j

1-k
j ttt , 

where k
j

1-k
j min tmax t  – is a minimum time with maximum time matching; 

k
j

1k
j tmaxmin t  – is a critical time of the maximum (critical) path; 
k
jt  – optimal (minimum) time. 

A network analysis of the emergency situation in flight was carried out and deterministic 
decision making models of the air navigation system operators were obtained, the flight crew and 
air traffic controller actions during response to an emergency situation in flight were synchronized. 
The simulation of flight crew and air traffic controller operations in case when one engine fails and 
other  engine  fires  on  the  same side  during  the  take-off  was  made  on  the  flight  simulator  KTS-32 
(aircraft IL-76TD). The optimal variant of the event's development during emergency situation 
according to the criterion of the least time of flight execution is determined [7].  

The direction of further research is the development of deterministic and non-deterministic 
network models of CDM by Air Navigation System human-operator with probabilistic time for the 
implementation of technological procedures and identification of appropriate risks. The developed 
deterministic models will allow supplementing the database of flight scenarios development in the 
decision support system of the pilot / ATC in the emergency case for optimization of CDM and can 
be used in the future both in the Air Navigation System operator’s training process and in real 
conditions.  The  operation  of  the  aircraft  is  based  on  the  use  of  SWIM  and  FF-ICE  concepts.  
Designing and calculating scenarios of the development of flight situations, forecasting possible 
actions of operator in EC will allow preventing the negative development of the emergency 
situation toward the catastrophic in a timely manner. 
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Analysis of electrical remote control systems 

Scientific supervisor: Ph.D. ryna Ienina 
 

According to the physical principle of operation, the electrical remote systems can be divided 
into two main groups based on the use of analog or digital equipment. 

Analog systems found application, as the main contours, at the first stages of development of 
remote control systems. Subsequently, as electronics evolved, digital systems dominated. Which 
allow you to implement quite complex adaptive control modes and quickly change them depending 
on the situation. However, at the present stage of development, analog systems find their 
application in the role of a backup electrical control loop based on alternative physical principles of 
operation. 

The main advantage of electrical remote control systems is that such systems make it easy to 
simulate the required control law and further modify it in accordance with the current situation 
without the need for significant system changes.  

It  is  rather  easy  to  correct  the  commands  of  the  pilot,  in  accordance  with  the  intended  
maneuver and the current parameters of the aircraft. Electrodistance systems are much easier to 
automate using stability and controllability and load management algorithms. Modern electric-wire 
systems allow reconfiguration of control surface groups, during flight, in the event of several 
engines failing or seizure of individual control surfaces. 

Electrodistance systems have better dynamic performance: less inertia of the circuit, no 
harmful friction in the signal transmission line, as well as elasticity and backlash, typical for 
hydromechanical systems, allow using joysticks designed in full compliance with the pilots 
'requirements. 

Electrodistance systems are prone to failures of a general type, the so-called avalanche-like 
failures. Detecting such failures using the monitoring system is rarely possible. This is due on the 
one hand to the presence of "hidden common points", for example, energy systems, control systems, 
etc. on the other hand, with low noise immunity, both from external electromagnetic influences, and 
from internal interference.  

Fiber-optic systems are considered as promising technologies that can dramatically increase 
the level of noise immunity of the signal transmission line. 

When using digital electric remote control systems, in addition to equipment failures, one has 
to face digital-system-specific failures of the software system. That is why quite often finds the use 
of  parallel  operation  of  alternative  software  systems,  which,  as  a  rule,  work  on  the  basis  of  
equipment of various kinds. It should also be borne in mind that the complexity of creating software 
that  meets  modern  requirements  for  reliability  and  functionality  is  commensurate  with  the  
complexity of developing the hardware of a control system. 

At this stage of scientific and technological development,  electrical  distance systems are the 
most promising and are used as the main control systems in most modern aircraft, and given the 
continuous improvement of the element base and the accumulation of operating experience of 
control systems of a mixed type, the electrical distance systems are replacing alternative types of 
control systems. 

However, the previously listed drawbacks hinder the use of purely electrically-mounted 
systems on passenger aircrafts of the classes under consideration. In modern passenger aircraft, 
electrical remote control systems are used in conjunction with hydromechanical control systems, 
while regular operation is assigned to the electrical remote circuit, and the function of emergency 
landing on a hydromechanical loop, which is traditionally considered more reliable. 
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Garmin 2000 
Scientific Leader: senior lecturer V.V. Smyrnov  

 
The Garmin G3000 (and G2000/G5000) is the first touchscreen glass integrated avionics 

system designed for light turbine aircraft. It uses a variety of 14.1 inch integrated cockpitdisplays 
for ease of viewing and operation and 5.7 inch touchscreen controllers for intuitive control. The 
G3000 is capable of running Garmin's Synthetic Vision Technology, a graphical 3D rendering of 
terrain. The G3000 was unveiled at the NBAA Convention in 2009. 

Even with Garmin’s odd naming conventions, it seemed predictable that the company that 
brought us the G1000 (in 2004) and the G3000 (in 2009) was likely working on something in 
between. 

The famously secretive firm is now unveiling the G2000—a two-box PFD/MFD combination 
with a touch-screen flight management system (FMS) aimed at new, high-end piston aircraft. The 
G2000 has a far less complex user interface, and fewer knobs and soft keys, than the G1000. It also 
brings the best attributes of the three-screen G3000—made for turbine aircraft — to the piston 
market. 

Garmin announced the G2000 and its launch customer, the Cessna Corvalis, at the Sun ’n Fun 
Fly-In at Lakeland, Florida. AOPA Pilot got an early look at the G2000 during a visit to Garmin 
headquarters in Olathe, Kansas, and it was immediately apparent that Garmin’s transition to touch 
screens, which started with the aera portables, moved to panel-mount GPS/coms with the GTN 
600/700 series (see “Touching the Future”), and corporate jets with the G3000 and G5000, 
continues in the G2000. 

The 5.7-inch (diagonal) FMS keypad presents a colorful and comprehensive group of icons —
and it’s meant to be touched. (Pilots will have to be reminded to keep their grubby mitts off the big 
12- or 14-inch PFD and MFD screens). 

Although the G2000 is a two-screen system, the MFD has a handy split-screen feature that 
allows pilots to display a moving map and a full-sized approach plate at the same time, a trick that 
makes the G2000 behave more like a three-screen system. 

Unlike the G1000 with its scores of button and soft-key combinations, the G2000 is far more 
streamlined. All autopilot functions are on a single command bar atop the instrument panel. And the 
MFD has no soft keys whatsoever in normal operations. 

The touch-screen FMS uses an infrared matrix that allows pilots to wear gloves, or not, 
without affecting performance. (The portable aera, by contrast, requires physical pressure on the 
screen, and the GTN series makes an electrical connection between the screen and the user’s 
finger). 

Garmin has sold tens of millions of touch-screen automotive and marine GPS units, but the 
infrared matrix technology had previously only been offered on the G3000 for FAA Part 23 aircraft 
and G5000 for Part 25 airplanes. (Whether the company someday offers a G4000 is anyone’s 
guess). 

The only buttons and knobs on the G2000 FMS are a radio volume/squelch adjustment, a dual 
concentric knob for data entry, and a joystick for on-screen panning.  

The G2000 can be driven by one or two AHRS computers, and Garmin officials say they 
expect most customers to go with the redundancy of dual-AHRS installations. Garmin also offers its 
Electronic Stability and Protection (ESP) system—which helps pilots avoid unintentional stalls, 
spirals, and departures from controlled flight—as a G2000 option, as well as Garmin Synthetic 
Vision Technology. 
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Fingertip Control Meets Integrated Flight Deck: 
 Advanced flight deck for light turbine jets. 
 Bright high-resolution displays with SVT™ let you see clearly even in IFR conditions. 
 Displays divide into 2 pages to help display multiple systems and sensors. 
 Intuitive touchscreen interface with shallow menus and audible feedback. 
 Automatic Flight Guidance and Control Systems. 
 Weather, charts, traffic, terrain and Global connectivity options. 
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Calculation of acoustic loss of the propeller fan in the energy balance of aircraft power plant  
Scientific adviser: DSc K. V. Doroshenko 

 
The improvement of effectiveness of the prop-fan engine (PFE) is possible with increase of its 

total efficiency t  which is a measure of perfection of the heat energy conversion process into 
useful thrust work thL . When speed of flight is constant and major parameters of working process 
are stabile, the quantity of heat 0Q delivered to the engine is constant, therefore engine total 
efficiency depends on distribution of cycle work between propeller fan and forward reaction 

t th 0 th 0( )L Q N Q G , where thN  – engine thrust power, G – engine air flow. Interrelation 
between total efficiency and specific fuel consumption shows that the higher total efficiency t 

provides the lower specific fuel consumption: prop
e

u t

3600

f

C
H

, where f  – complete fuel 

combustion ratio in the combustor; uH  – quantity of heat, released with 1 kg of fuel combustion, 
delivered to the engine; prop  – propeller fan efficiency. 

The total efficiency accounts the loss of engine as the thermal machine and engine as the 
propulsor.  The perfection of engine as the thermal machine is evaluated in terms of the total 
efficiency which accounts exhaust heat loss; the loss associated with poor fuel combustion in the 
combustor; the exhaust kinetic energy loss. The perfection of engine as the propulsor is evaluated in 
terms of the thrust efficiency which accounts the loss of propeller fan kinetic energy. However, the 
abovementioned method does not account that portion of the useful energy is utilized for acoustic 
emission of the propeller fan.  

To account for acoustic emission loss it is proposed to introduce the acoustic emission loss 
rate ac  which demonstrates portion of engine power transforming into acoustic emission:

ac c eW N , where cW  – propeller fan acoustic power, eN  – engine shaft power. 
The acoustic efficiency accounting acoustic emission energy loss may be defined as 

following: c1 . 
Considering the acoustic loss the specific fuel consumption may be defined as following: 

prop
e

f u t c

3600
C

H
, or f.h.

e
eqv c

GC
N

, where f.h.G  – fuel consumption per hour, eqvN  – equivalent 

engine power. The obtained equation for calculation of specific fuel consumption permits to assess 
the impact of acoustic loss on engine effectiveness. 

The methodology approbation was performed based on the experiment on PFE (D-27) noise 
reduction. For the purpose of noise reduction of the propeller fan the experimental studies were 
performed as regards the distance increased between first and second row of the propeller fan. The 
results of the calculations show that proposed methodology permits to assess change of fuel 
efficiency when reducing level of noise. 

For the addressed case the distance increased between rows of propeller fan permits to 
improve fuel efficiency by 0.95 kg per year. The engine is operated 200 hours per month and 2200 
hours per year on average. Thus, 190 kg of fuel per month and more than 2 tons per year could be 
saved for one engine.  
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It is important to note that there is a great diversity of topics behind the theme of cargo load 

planning [1]. The load optimization problem is an Assignment Problem found in literature as the 
family  of  Weight  &  Balance  Problems  [2].  We  divide  the  researches  of  Limbourg  et  al.  [3]  into  
three categories. First, several types of research consist of load optimizing of cargo inside Unit 
Load Devices (ULD) separately from the aircraft. This part especially connects with the Bin 
Packing Problem (BPP) [4]. The next important statement is ULD or item selection which has to be 
loaded in an aircraft or the cargo deck of the aircraft – Knapsack Problems (KP) [2; 5; 6; 7]. 

The scientific literature contains the following optimization researches: 
1) Assignment problem – correct ULD’s replacement inside the aircraft. Such problem often 

correlates with Weight and Balance problem. 
2) BPP – allocation of the items inside the cargo bin. 
3) Heuristics: 
- pyramid loading places the heaviest items close to the ideal the center of gravity (CG) 

adding item alternately toward the fore and aft of the aircraft;  
- 50/50 method means that 50% of the cargo mass is placed on either side of the optimal cargo 

load.  
Detailed analysis of the load optimization problem enables to make some suppositions: 
1. The cargo assignment procedure is appropriate no matter which way the weight and 

balance is made. Inappropriate weight assignment can cause serious incidents such as side slope of 
the aircraft or the lift of the nose landing gears – the position called “candle”. 

2. Even the slightest deviation from the ideal center of mass/gravity can increase the fuel 
consumption. 

Loading operations and weight constraints are very peculiar, which give us understanding that 
all approaches and researches are different and specific. Furthermore, the number of bins to be 
loaded leads to challenges which are too complicated and should be solved by accurate methods. 
The literature mostly contains heuristics and we have not found mathematical models to solve 
problems with load optimizing.  

While studying the alternative load optimization approaches, we defined some problems, 
linked with Load & Balance and assignment; consequently, we analyzed different mathematic 
approaches to solve them. However, studied researches don’t provide any example of the load 
optimization problem’s solution inside the time frames. After all, the time savings depend on the 
quantity of loading/unloading operations.   

Matching these requirements can be done with a proper allocation of the ULD weights inside 
the aircraft. We have considered the loading problem as a chain of different and interlinked sub-
problems which are needed to be solved in mathematical way step by step. The first step is to define 
the criterion of load optimization problem. The main criteria of the research was found and defined 
as a time spent for loading process. For finding of the right approach to solve the load optimization 
problem we wrote an objective function which lies in minimizing of the loading time of set amount 
of the cargo bins. 

Let, cgXR and cgYR stay x-coordinates and y-coordinates towards the aircraft’s center of mass 
after loading.  

Output function parameters: 
ix  – is a center of mass longitudinal deviation of i-bin from the ideal center of mass; 
iy  – is a center of mass latitudinal deviation of i-bin from the ideal center of mass; 
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loadT  – is a loading time of the -bin to the aircraft; 

pT  – is an aircraft’s parking time at the airport; 
 – is an aircraft’s parking cost at the airport; 
iw  – is a weight of the -bin; 
 – is a cargo compartment’s capacity; 

n  – is a number of containers/bins. 
The objective: 

n

1i
load i

min . 

The subjects to constraints: 
1) 0XR cg ,  

0x i , n,...1i . 
2) 0YR cg ,  

0x i , n,...1i , Cw i , n,...1i . 

3) p

n

1i
load Tmin

i
, min ,  

n,...1i . 
While using the constraint optimization method, let the loading time minimization is the main 

criterion. The objective function was actually build based on this criterion. 
The second criterion is minimization of distance of the loaded plane’s coordinates of the 

center of gravity from the plane’s ideal center of gravity. 
The third criterion is cargo compartment’s capacity maximization.  
Constraints of the objective function are:  
– longitudinal and latitudinal deviation points towards the ideal center of gravity after the 

loading; 
– cargo compartment’s capacity; 
– time and subsequently cost of aircraft’s parking at the airport. 
Studying of loading procedures and analyzing inside the time frames can lead to the further 

cut of labor costs per flight and subsequently reduce turnaround time (the time between the plane’s 
landing on the runway and taking off again), also cut airport fees. The saved time and finances can 
be used for other operations.  
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International Civil Aviation Organization (ICAO) constantly develops and improves 
proactive, based on the risks evaluation, methods, directed on the farther decrease in the number of 
aviation accidents in the world. Also, ICAO encourages aviation communities to recognize the 
importance of adherence of the single global approach for safety improvement and monitoring [1]. 
A modern approach, founded on the characteristics ( erformance- ased Approach – PBA) [2], 
based on the next three principles: the strong focus on desired/required results; informed decision 
making driven by those desired/required results and reliance on facts and data for decision making. 
Herein the principle “using facts and data while decision making” admits that tasks shall comply 
with the widely known in Western management criteria SMART [2], that correspond to the 
abbreviation of five English words: specific, measurable, achievable, relevant and time-bound. Such 
level of accuracy of tasks determination may be achieved only using the way of consistent and 
structural description of inhomogeneous human, technical and organizational factors.  

Nowadays  a  new approach  for  flight  safety  provision  is  forming  in  global  practice.  The  ICAO’s  
term “Safety Management System“ (SMS) [1] integrates operations and technical systems with the 
management of financial and human resources to ensure flight safety or the safety of the public. Building 
an effective SMS requires integrated research of the environment in which aviation enterprises operate. 

 number of risk factors of organizational nature is mentioned in ICAO documents. The 
concept of "organizational accident" which underlies the model of "Swiss-Cheese" by Professor 
James Reason [1, 3], includes a number of structural elements, such as conditions at the workplace, 
latent conditions, active failures, defenses, and others. In order to manage risk factors, a procedure 
for identifying hazardous organizational factors and quantifying their impact on flight safety is 
necessary and relevant. The author suggests to systematize the risk factors of organizational nature 
in Air Traffic Control (ATC) system and to evaluate their complex influence on flight safety. 

In order to determine the degree of influence of organizational risk factors on flight safety in 
ATC, an expert questioning has been conducted on 30 area air traffic controllers at Lviv Regional 
Branch of UkSATSE [4]. The questionnaire has been formed in accordance with the “Swiss-
Cheese” model by Professor James Reason on the base of the structural elements of the 
“organizational accidents” [1, 3]. It has consisted of eight selected main groups of organizational 
factors: 1) operational environment; 2) procedures and manuals; 3) engineering procedures and 
maintenance;  4)  cooperation  between   sectors;  5)  ATC  systems  and  equipment;  6)  
infrastructure; 7) airspace structure; 8) company management and structure. Each expert has filed 
the matrix of individual preferences. With the help of the pairwise comparison method and ranking, 
the significance rank of each group of factors according to individual expert’s priorities has 
determined. Next step was to form the group preferences matrix and to obtain the average index of 
the group of experts concerning each group of organizational factors Rgr  and rank of each group 
R'gr . The results of the expert questioning have been presented as a system of advantages (1): 

gr8gr1gr3gr6gr7gr2gr4gr5 R'R'R'R'R'R'R'R' ,    (1) 
where R'gr  – is the rank of i-group of organizational risk factors. 
It is clear that out of all groups of organizational risk factors “ATC systems and equipment” 

group has the most significant impact on flight safety in ATC, and “Company management and 
structure” – the least one [4]. 

In accordance with the matrix of the risk index [1], which takes into account the seriousness and 
probability of possible consequences, the scale of acceptability (admissibility) of organizational risk 
factors has been constructed on the basis of the fuzzy sets theory with the use of linguistic variables: 
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extreme risk (100 points), high risk (80 points) moderate risk (60 points), low risk (35 points) and scarce 
risk (10 points). The actual significance of the level of hazard to the groups of organizational factors has 
been determined by questioning the air traffic controllers at Lviv Regional Branch of UkSATSE and 
statistical processing of the results, which confirmed the consistency of expert opinions [4].  

Convolution of the multiparametric indicator of the flight safety status in ATC on the basis of 
analysis of the risk factors to the scalar indicator has been carried out in a multiplicative way (2): 

n

i

n

i

w
i PLW i

1 1

,      (2) 

where Li – is a level of hazard of i-group of risk factors (Lalli – is a maximum allowable level 
of hazard; Lacti – is an actual level of hazard); i – is a weight coefficient (degree of influence) 
which taking into account the probability and severity of i-group of risk factors’ consequence; Pi – 
is a parameter of hazardous level of i-group of risk factors (Palli – is a parameter of maximum 
allowable hazardous level; Pacti – is a parameter of expertise of actual hazardous level). 

An example of the expertise results has shown the correspondence of the values of all groups 
of organizational factors to the maximum permissible level of danger, which indicates a high safety 
index of ATC at Lviv Regional Branch of UkSATSE [4].  

The conceptual model of the automated system for assessing the organizational risk factors 
influence on flight safety in ATC is shown in Fig. 1. This system will create digital safety checklists 
for conducting inspections of air navigation service providers (ANSP) [5]. 

 

Fig. 1. The conceptual model of the automated system for assessing  
the organizational risk factors influence on flight safety in ATC 

 
The automated system for assessing of the organizational risk factors influence on flight 

safety in ATC will allow determining the maximum allowable and actual levels of the hazard of 
organizational risk factors’ groups for making the decision by aviation inspectors about the issuance 
of the certificate to ANSP. It is possible to see the level of hazard of each risk factor that is 
exceeding the norm or is approaching the allowable limit in order to carry out measures in a timely 
manner to prevent the aviation accident. 
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 » G : 3, : 140  / , : 
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 » RXIV–  

 Mb.IV, . 
.  

. 
: 

  1/2»– : 2  ( ); : 164 
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1×Lewis. 
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2. http://www.dsnews.ua/nasha_revolyutsiya_1917/aviatori-getmana-skoropadskogo-z-

ukrayinoyu-chi-proti-neyi--07082018200000 
3. https://ru.wikipedia.org/wiki/Fokker_D.VII 
4. https://ru.wikipedia.org/wiki/Fokker_C.V 
5. https://ru.wikipedia.org/wiki/SPAD_S.XIII 
6. https://ru.wikipedia.org/wiki/Nieuport_17 
7. https://en.wikipedia.org/wiki/Friedrichshafen_G.III 
8. http://www.somalet.ru/bomba-giv.php 
9. http://wp.scn.ru/ru/ww1/b/412/59/0 
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Recently the security measures in airports have rather enhanced. Airport security refers to the 
techniques and methods used in an attempt to protect passengers, staff, aircraft, and airport property 
from accidental or malicious harm, crime, and other threats. Aviation security is a combination of 
human and material resources to safeguard civil aviation against unlawful interference. Unlawful 
interference could be acts of terrorism, sabotage, threat to life and property, communication of false 
threat, bombing, etc. Some incidents have been the result of travelers carrying either weapons or 
items that could be used as weapons on board aircraft so that they can hijack the plane that is why 
we need Security Measures at Airports. 

Here are some of the latest Security Measures. Travelers are screened by metal detectors or 
millimeter wave scanners. Explosive detection machines used include X-ray machines and 
explosives trace-detection portal machines. In the United States, the TSA (Transportation Security 
Administration) is working on new scanning machines that are still effective searching for objects 
that aren’t allowed in the airplanes. Explosive detection machines can also be used for both carry-on 
and checked baggage. A technology released in Israel in early 2008 allows passengers to pass 
through metal detectors without removing their shoes, a process required as walk-through gate 
detectors are not reliable in detecting metal in shoes or on the lower body extremities. 

Generally people are screened through airport security into areas where the exit gates to the 
aircraft are located. These areas are often called «secure», «sterile» and «airside». Passengers are 
discharged from airliners into the sterile area so that they usually will not have to be re-screened if 
disembarking from a domestic flight; however they are still subject to search at any time. Airport 
food outlets have started using plastic glasses and utensils as opposed to glasses made out of glass 
and utensils made out of metal to reduce the usefulness of such items as weapons. In the United 
States non-passengers were once allowed on the concourses to meet arriving friends or relatives at 
their gates, but this is now greatly restricted due to the terrorist attacks and now non-travelers are 
typically subject to the same security scans as travelers. 

Another critical security measure used by several regional and international airports of the 
USA is that of fiber optic perimeter intrusion detection systems. These security systems allow 
airport security to locate and detect any intrusion on the airport perimeter, ensuring real-time, 
immediate intrusion notification that allows security personnel to assess the threat and track 
movement and engage necessary security procedures. This has notably been utilized at Dulles 
International Airport and U.S. Military JFPASS. 

A new ban on traveling internationally with electronics has been put into place. These 
enhanced security measures apply to the following ten airports: Queen Alia International Airport 
(AMM), Cairo International Airport (CAI), Ataturk International Airport (IST), King Abdul-Aziz 
International Airport (JED), King Khalid International Airport (RUH), Kuwait International Airport 
(KWI), Mohammed V Airport (CMN), Hamad International Airport (DOH), Dubai International 
Airport (DXB), Abu Dhabi International Airport (AUH). 
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Also new security screening procedures before takeoff were introduced. American citizens 
and foreign travelers may possibly be facing security interviews from airline employees. In the 
statement, Emirates said it would begin carrying out «pre-screening interviews» at its check-in 
counters for passengers flying out of Dubai and at boarding gates for transit and transfer fliers. 
Hong Kong-based Cathay Pacific Airways Ltd. said on its website that it had suspended self-drop 
baggage services and that passengers heading to the U.S. «will be subject to a short security 
interview» when checking their luggage. Those without bags would have a similar interview at their 
gates. 

A statement by Germany’s Lufthansa Group said that «in addition to the controls of electronic 
devices already introduced, travelers to the USA might now also face short interviews at check-in, 
at document check or gate». Lufthansa Group includes Germany’s largest carrier, Lufthansa, as well 
as Austrian Airlines, Swiss, Eurowings and several other airlines. 

And from this we can conclude that the airport security system every year is getting better to 
prevent any attempts of threats or potentially dangerous situations. 
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Today the  traveler  has  several  ways  to  book a  flight.  You can  book an  airline  ticket  with  a  
Travel Agent or Booking an Airline Ticket Online. You can also book  flight at the airline office by 
phone. Flight booking online is done in such steps: 

1. Outline your tentative travel plans. Think about where you plan or might like to travel, the 
dates you would like to go, if you just want to book flights or a package deal. 

2. Consider being flexible in your plans (Wednesdays are the generally the cheapest day to 
travel. You can often find good deals on last minute flights. Flying from alternative airports can 
often be cheaper and offer better connection times than large airport hubs). 

3. Compare flight prices. How much a flight costs varies greatly depending on many 
variables including the day you book, how far in advance you book, and even the website on which 
you book. 

4. Purchase your ticket (Follow websites prompts. Every site will ask you to fill in 
information on items such as your name, number of travels, frequent flyer number, seat and meal 
preferences, and credit card information in order to book. You can usually pay baggage fees and 
select seats during your booking sessions. Many travel and airline sites will offer further special 
deals for add-ons such as rental car or hotel room). 

5. Print booking confirmation and other relevant documents (Follow the “24-hour rule.” 
Within 24 hours of booking your flight, check the prices one last time. If the fare has decreased, call 
the airline and rebook the flight at the lower price with no penalty). 

Booking with an Airline or Travel Agent is done in such steps: 
1. Outline your tentative travel plans. 
2. Contact a travel agent or an airline representative. You can call either traditional travel 

agents or airline reps to help you find the best flight booking (Give the agent the information on 
your tentative travel plans. A good agent will alert you to all of the variables in booking your flight 
like alternative airports and smaller airlines). 

3. Compare prices from different agents. Call several travel agents and ask them for price 
quotes. By comparing what different agents offer, you will get the best flight deal. 

4. Purchase your ticket. Call the agent and let them know which flight you’d like to book. 
5. Get a copy of your booking confirmation and other relevant documents.  
Today  both  ways  remain  popular.  There  was  once  an  expectation  that  travel  agents  would  

disappear with internet growth. Booking flights is easy to do online, as is searching for hotel deals, 
but travel agents have access to deals we may never see. Not every trip needs to be planned through 
an agent, but if you prefer not to sweat the details, it may be worth it to use a travel agent.  

Pros of a travel agency. Experience Counts - A good travel agent has probably visited the 
location you want to see, or has a list of clients who who already went on that exact trip. You don’t 
have to worry about the details, That is what you are paying this person for. Information is readily 
available. As opposed to hours and hours of doing your own research, you are paying someone who 
has experience in what you want. 

Cons of a travel agency. Convenience has a cost. Recommendations are biased - Agencies 
receive commissions from airlines, companies and hotels, so their recommendations are based on 
the places where they receive the best commission. Your itinerary may be less flexible if you use a 
travel agent. You often times get crammed into a package.  

Pros of online. Quick  to  do.  No  need  to  travel  anywhere  (to  book  the  tickets).  Can  access  
more information and find other deals online. Designing your own itinerary may force you to do 
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more research about your destination, which may give you insight on activities to do and landmarks 
to visit. Websites can compare different flight prices and details, booking flights online will be 
cheaper since you won’t have to pay the fees you would have to pay in a travel agency. 

Cons of online. Need  internet  and  PC  experience.  Might  need  a  credit  card  or  some  other  
form of payment. Viruses/Trojans online that steal your information; some websites can not be 
trusted because they can be scams. If the website is down, you won't be able to book it online 

For years, the online travel-booking space has been dominated by a handful of brands: 
Expedia, Kayak, Orbitz, and Priceline.com. They are giving anyone the ability to book airline 
tickets without the help of a travel agent or airline rep.  

Now a new crop of powerful flight-finding websites and apps comes. Armed with machine 
learning, natural language processing, and big-data capabilities, they offer novel ways to find cheap 
fares, plan better trips, and save time. Here are the ones: HelloGbye (it allow to plan and book a trip 
for multiple travelers in a flash), Cleverlayover (the lightning-quick algorithm tries to find cheaper 
fares by combining flights from non-partner airlines; you can also ask the site to put together 
itineraries that let you spend several days in a connecting stop), Flykt (the company leverages 
relationships with low-cost regional carriers to offer affordable itineraries, finding the cheapest 
price).  

Consequently, we can conclude that online booking continues to evolve. And it exists on an 
equal footing with the booking with an airline or travel agent. But if the main drawbacks of online 
booking are eliminated, booking with an airline or travel agent browzing will lose its popularity. 
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More and more people nowadays travel by plane extensively. One of the essential stages of 

traveling by plane is check-in. Airport check-in is the process whereby passengers are accepted by 
an airline at the airport prior to travel. Check-in is usually the first procedure for a passenger when 
arriving at an airport, as airline regulations require passengers to check in by certain times prior to 
the departure of a flight. The airline check-in’s main function, however, is to accept luggage that is 
to go in the aircraft’s cargo hold and issue boarding passes. 

There are different ways to check-in. Self-service bag drop: some airlines have a self-check-in 
process allowing passengers with bags to check-in at Self Bag Drop machines. Passengers then 
attach the baggage tag and drop the bag at the baggage drop belt. Passengers without checked 
luggage can go straight to the lounge (if entitled to lounge access) and check in at the kiosk there 
using their ePass (a small RFID device only for its premium customers) or proceed straight to the 
departure gate. Many airlines use electronic check-in such as ePass, mPass, or similar mobile apps, 
and these applications serve as the boarding pass. 

Online check-in: online check-in is the process in which passengers confirm their presence on 
a flight via the Internet and typically print their own boarding passes (Alaska Airlines was the first 
to offer online check-in. The system was first offered on a limited basis starting in the second 
quarter of 1999 year). 

Mobile check-in: in the mid-late 2000s, checking in was made possible using a passenger’s 
mobile phone and the check-in feature may be accessed by keying in a website on the mobile 
phone’s browser or by downloading a dedicated application. A GPRS or 3G-capable smartphone or 
an internet-capable PDA is required in most instances, and the check-in feature may be accessed by 
keying in a website on the mobile phone’s browser or by downloading a dedicated application. The 
process is then similar to that which one would expect when checking in using a personal computer. 
At the end of the mobile check-in process, some airlines send a mobile boarding pass to a 
passenger’s mobile device, which can be scanned at the airport during security checks and boarding. 
However, others send an electronic confirmation with a barcode that can be presented to the staff at 
check-in or scanned at the kiosks to continue the check-in process. 

Premium check-in and lounge access: if the passenger carries a first or business class ticket or 
presents a certain frequent flyer program membership card (usually the higher-level tiers), or any 
other arrangements with the carrier, access to the premium check-in area and/or the lounge may be 
offered. Premium check-in areas vary among airlines and airports. The main airport in which an 
airline hub is located normally offers a more thorough and exclusive premium check-in experience, 
normally inside a separate check-in lounge. For example, Air New Zealand’s Auckland 
International premium check-in lounge provides a dedicated customs clearance counter and direct 
shortcut access to the security checkpoints; Singapore Airlines also offers this service to First Class 
and Suites passengers, whose flights depart Singapore Changi Airport’s Terminal 3. These 
passengers have a dedicated curb side entrance and can wait at couches while staff assist them in 
checking-in. They are then lead to a dedicated passport control counter; Emirates provides its first-
class/business-class customers with individual and separate check-in lane at its hub DXB, to divide 
most economy-class customers from main check-in lobby apart, and then ensuring those first-
class/business-class customers’ privacy. 

In-town check-in: in some cities (including Bangkok, Dubai, Sharjah, Hong Kong, Kuala 
Lumpur, New Delhi, Chennai, Seoul, Vienna and Taipei), certain airlines provide in-town check-in 
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services, allowing passengers to check their luggage at check-in counters located in railway or 
subway terminals as much as a day ahead of time. This service allows passengers to take a train to 
the airport without the burden of carrying their luggage to the airport terminal. 

As you can see, there are different ways of check-in in at the airport. Recently, the popularity 
of online check-in and check-in through mobile applications has risen significantly. But everyone 
chooses for himself the most convenient one. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 627

UDC 004.085.4:811.111 
A. Kovalevskyi, 

V. Kovalenko 
adets of the ATS Faculty 

Flight Academy 
of National Aviation University 

 
Video Games: the Benefits 

Scientific Supervisor: Candidate of Philological Sciences,  
Assistant Professor M.V. Volodarska 

 
The term “video games” refers to thousands of quite disparate types of experiences, anything 

from simple computerized card games to richly detailed and realistic fantasy worlds, from a purely 
solitary activity to an activity including hundreds of others, etc. From “brain games” designed to 
enhance mental fitness, to games used to improve real-world problems, to games created purely to 
entertain, today’s video games can have a variety of potential impacts on the brain. We argue that it 
is the specific content, dynamics, and mechanics of individual games that determine their effects on 
the brain and that action video games might have particularly positive benefits.  

Introduction 
There is much interest in understanding the factors that promote learning and brain plasticity. 

We are all waiting for the ultimate training experience where for a few hours of our time we could 
restore our eyesight, augment our attentional abilities and speed up our decision-making. The status 
quo in the field of training-induced plasticity is unfortunately more sobering. Whereas individuals 
can improve at a given task by training on that very task for hours on end, skill enhancement is 
typically limited to the trained task and shows little to no generalization to different, even highly 
related, tasks. This specificity is best illustrated in the field of perceptual learning which documents 
that perceptual learning can be specific to the trained eye, direction of motion or even retinal 
location. Such specificity is a major stumbling block when it comes to rehabilitation of function. 
Indeed, the goal of a rehabilitation regimen is to ensure that it improves the quality of life of the 
patient, thus calling for training that will generalize to a wide array of situations and tasks. 

Visual skills and video game training 
The efficiency with which attention is distributed across the visual field can be measured 

using a visual search task (something akin to looking for a set of keys on a cluttered desk). One 
such task, called the Useful Field of View paradigm was adapted to this purpose by Green and 
Bavelier. Subjects were asked to localize a briefly presented peripheral target in a field of 
distracting objects. The experimental display was then heavily masked before subjects were 
presented  with  a  probe  display  where  they  were  asked  to  determine  on  which  of  the  8  possible  
spokes the target had been presented. Participants were male action video game players (VGPs) 
who played at least 5 hours a week for the previous six months, and male non-gamers (NVGPs) 
who had little (preferably no) video game experience in the previous six months. VGPs could more 
readily identify targets in a cluttered field than NVGPs Interestingly, these effects extended to 
eccentricities beyond ones typically subtended during video game play, indicating generalization of 
learning to untrained locations. 

The dynamics of visual attention can be measured with the attentional blink paradigm (AB) 
which tests how quickly attentional resources recover after being directed to a target. Subjects are 
presented with a stream of quickly presented letters (one at a time, each for 100 ms) and are told to 
identify the letter in white (only one is white among all black letters). They are also told that 50% of 
the time the letter ‘X’ will appear somewhere in the stream of letters following the white letter 
(anywhere from directly after it to 8 letters after it. At the end of each trial, subjects are asked to 
report the identity of the white letter as well as to say whether or not an ‘X’ was presented. For most 
subjects, when the ‘X’ is presented very soon after the white letter it is missed. It is thought that the 
subject fails to detect the ‘X’ because attentional resources are allocated toward processing the 
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identity of the white letter and are therefore unavailable to process any new information. If the 
subject has already processed the white letter his attentional resources will be free to detect the ‘X’. 
The amount of time it takes before being able to process the ‘X’ is called the attentional blink. 
VGPs show a smaller blink – both in terms of duration and magnitude. VGPs can process a rapid 
stream of visual information with increased efficiency as compared to NVGPs. In training studies, 
participants trained on action video games recover faster from the attentional blink than those 
trained on a control game. 

How video games might enhance learning 
The variety of different skills and the degree to which they can be altered by playing action 

video games is surprising, especially considering the lack of generalization and transfer reported in 
the perceptual learning literature. Action video games differ from standard perceptual learning 
paradigms in several ways, but perhaps most importantly in the type of motor responses required. 
As reviewed above, the motor responses used when playing action video games are not simple 
yes/no button presses, but more refined and coordinated aiming motions. Of interest are not only the 
perceptual and cognitive consequences of training on video games, but also the underlying neural 
factors that might be involved in learning. Koepp and colleagues studied the neurochemical 
consequences of video game play using positron emission tomography (PET). They measured the 
amount of dopamine released when subjects play an action video game. Dopamine is a 
neurotransmitter that allows the modulation of information to be passed from brain area to brain 
area and is thought to play a role in a wide range of human behaviours (e.g., addiction, pleasure, 
and learning). 

Video game training and rehabilitation 
The differences that we measure in the laboratory elicited by training on action video games 

(e.g., faster RTs, increased ability to track multiple objects, faster attentional recovery time, less 
crowding), may not have huge influences on quality of life for most people, but there are several 
subsets of the population that could greatly benefit from these improvements, specifically, 
populations that have experienced a deficit in visual processing due to central nervous system 
deficiencies (such as amblyopes, stroke patients with visual field deficits, and the elderly). As we 
alluded to earlier, one of the major obstacles in developing efficient rehabilitation methods is the 
specificity of most perceptual learning paradigms. Yet, as we have just described, playing action 
video games changes several aspects of visual attention (spatial, temporal, and overall capacity), as 
well as other types of visual processing (crowding, temporal masking). Thus, for once, there seem 
to be positive effects that can be of use in real life situations. 

Conclusions 
The adult nervous system retains the capacity for plasticity both with everyday experience 

and following injury; yet, this plastic potentiality often remains difficult to reveal. While it is 
possible to show improvements on nearly any task with practice on that very task, training that 
produces performance enhancement in a range of situations remains elusive. It is, however, this 
transfer of learning that is key for efficient rehabilitation. One possible training regimen that has 
shown generalizable enhancements in terms of visual attention and more basic visual processing is 
playing action video games, offering a new avenue for visual rehabilitation. 

A better understanding of the neural mechanisms underlying the effects of video game play 
and perceptual learning will lead to improved clinical treatments and the potential of training 
regimens with favourable outcomes. 
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The first problem with having ice on your aircraft is that it adds unnecessary and unaccounted 

weight to the aircraft. 
On an aeroplane, every pound of weight is religiously checked for and people will shed as 

much as they humanely could, that is why if you carry a lot on a flight, you have to pay 
extras.Weight is critical.An aeroplane does not weigh itself, instead, its Flight Management 
Computer (FMC) will deduce the gross weight of the aircraft through data input by the pilot based 
on the formulae: 

EmptyWeight+FuelWeight+Pax+Cargo=GrossWeightEmptyWeight+FuelWeight+Pax+Cargo
=GrossWeight. 

It will give a pretty close approximate enough for safe operation.But remember that an 
airliner is big, and an accumulation of ice all over the aircraft can clock in a weight of several 
hundred extra pounds.Unaccounted weights make the aircraft fly less efficiently and major 
calculation errors can be made such as wrong take off speeds and a myriad of other critical data.  

The second thing: This is what airflow through a normal wing is like compared to an iced up 
wing. 

On a clean wing the airflow is smooth, creating optimum lift for the aircraft.A frosty wing, on 
the other hand, will break up the airflow and create turbulent streams, reducing lift greatly and can 
result  in  a  stall.A stall  is  the  worst  situation  an  aeroplane  can  ever  get  into.  It  is  when lift  is  lost  
completely and the aeroplane will begin to go on a steep dive.This is a 747 in a fatal stall, recorded 
in 2013 by dashcam of a road vehicle in Bagram. Seconds later the plane crashed into the ground, 
erupted into a fireball killing all crews on board.It is definitely not what you want to happen when 
you’re on a flight. 

Third problem: They will clog up all of your control surfaces, worst case scenario is that you 
will lose control of the aircraft completely. 

On an aircraft you have several control surfaces that will help you orient your flying metallic 
tube wherever you wanted it to go.Flaps and ailerons will help you control the roll of the aircraft, or 
the rotation of left and right of an aircraft. In other words, flaps and ailerons will help the aircraft 
turn.The  flaps  and  ailerons  can  be  frozen  solid  and  refused  to  move  and  do  their  jobs  when,  for  
example, the aircraft is passing through a humid and subzero region. Rain drops or palpitation can 
form on the wing and frozen them up if the pilots forgot to flip on the de-ice switch.Result is that 
you can’t bank.They’re the giant, moving pieces you can see here. It’s always interesting to see first 
time flyers freaked out because they thought the wings are falling apart as these moved.This is 
applicable to all of the surfaces on the aircraft, you’d technically still be lucky if you only have your 
flaps and ailerons offline.Just pray a lot that other surfaces such as elevators and rudder won’t 
follow suit.Then there’s the tail (or empennage):Empennage includes a giant vertical triangular 
piece which is called the vertical stabilizer and two side pieces sticking out that are called horizontal 
stabilizers.Not only do they help controlling the yawand the pitch, they also help providing 
stabilization  to  the  aircraft.How?  By  generating  a  downward  force  that  will  balance  out  with  the  
upward lift from the front wings. 

Ice has the same effects on the tail assembly the same way they do with the front wings.They 
will dramatically reduce lift the empennage created and can result in a tail stall and force the nose 
downward, of course, again.Fuel lines and vents can also be frozen leading to a fuel starvation. All 
in all, remember to flip the de-ice switch if you see snowflakes around you. Don’t be like the pilots 
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on Air Florida Flight 90.The pilots failed to active the de-ice system. This mistake led to the 
improper calculation of Engine Pressure Ratio (EPR) and ice buildups on the wings.Thirty seconds 
after the jet was airborne, it stalled and crashed straight into the Potomac, resulting in 78 casualties, 
9 injuries with only 5 final survivors. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 631

UDC 656.7.260 
Z. Azatian 

student of ATS Faculty 
Flight Academy of 

National Aviation University 
 

Avoiding readback/hearback problems in Pilot-Controller communication 
Scientific Supervisor: Candidate of Psychological Sciences, Associate Professor N.V.Omelianenko 

 
Communication is one of the most difficult task facing pilots and controllers. Data obtained 

from the ICAO accident/incident reporting (ADREP) system, NTSB reports and the UK mandatory 
occurrence reporting system show that the role of language in accidents and incidents is significant. 
Many accidents, multiple incidents and near-misses resulting from language problems are reported 
each year. A communication error is the most frequent cited problem element of incidents reported 
to ASRS (U.S. National Aeronautics and Space Administration Aviation Safety Reporting System). 

Explicit instructions by controllers, complete readback by pilots and active listening by 
controllers to pilots’ readbacks are the best defense against miscommunication. 

Pilots and controllers must be aware of common types of linguistic misunderstanding. 
Awareness of linguistic traps may help to avoid introducing them into communication. 

Language is replete with ambiguity, the presence in a word or phrase of more than one 
possible meaning or interpretation. For example, in aviation parlance hold always means to stop 
what you are now dong. But in ordinary English hold can  also  mean  to  continue  what  you  are  
doing. 

Problems can also rise from homophony, the occurrence of different words that sound almost 
alike or exactly, such as to and two. 

Many instances of misunderstanding can be attributed to the expectation factor, that is, the 
recipient (or listener) perceives that he heard what he expected to hear in the message transmitted. 
Deviations from the routine are not noted and the readback is heard as the transmitted message, 
whether correct or incorrect. 

Since it is everyday affair “same flight, same clearance, everyday” pilot “knows” as to what 
the  clearance  or  instruction  is  going  to  be,  and  what  it  needs  to  be  thereafter.  Thus  the  pilot  gets  
ready to receive the routine-everyday affair clearance, and to readback the clearance, which the 
controller has not even delivered as yet. The pilot reads back the clearance or instruction 
incorrectly. Not much harm, so long as the controller hears the readback and corrects the error. But 
on many occasions, an incorrect readback by the pilot goes undetected as the controller heard what 
he expected to hear. 

Every clearance from the air traffic control is to be readback by the pilot, and the controller is 
required to hear the readback, and confirm to the pilot that the readback was correct. 

Misunderstanding can be drive from the overlapping number ranges that are shared by 
multiple aviation parameters.  Foe example, 240 can be a flight level, a heading, an airspeed or the 
airplane’s flight number. The controller’s phrase left three-sixty to most pilots describes a circling 
turn of 360° rolling out on the original heading. But the controller can clarify that as to turn left to a 
heading of three-six-zero. 

Pilots, upon hearing ATC omissions or improper phraseology, can correct failures by adding 
the missing words with emphasis and requesting verification of the clearance. 

The error in readback is more often caused in the doubtful numbers, long clearance and 
expectancy. The number like 117 will confuse with 177, 220 with 200 and like that. 

Any message containing a number should indicate what the number refers to (e.g. an altitude, 
a heading or airspeed). Including key words prevents erroneous interpretation and allows an 
effective readback-hearback. 

Many ASRS reports indicate that flight crews relied too much on controllers’ active listening. 
Controllers are expected to confirm the correctness of the readback or correct the incorrectness of 
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the readback. But on many occasions the controllers do not respond to such readbacks. The pilot 
would often interpret this silence as acknowledgement of the communication and would comply 
with the instructions – as they perceive. 

The problem is compounded by the fact that whenever there is any doubt in understanding the 
clearance the pilot chooses to clarify with other crewmember rather than requesting a repeat of the 
clearance.  If  the  other  crew has  not  been  listening  carefully,  the  pilot  would  end  up  reading  back  
what he thought he understood, or what he expected to receive in the clearance. 

Half-heard, doubtful, sometimes guessed – at numbers for headings, altitudes, taxi hold 
points, or Victor airways routings if their readbacks passed unchallenged – were accepted by the 
airmen as a controller’s silent “confirmation” of their readback validated and double-checked. 

If  the  controller  didn’t  challenge  the  readback,  it  should  be  taken  to  be  correct.  The  crew  
should explicitly question any doubtful or unusual aspect of the clearance, rather than depending 
upon controller to detect readback errors. 

Controllers need to be extra attentive while mentioning altitudes (or flight levels) for the 
purpose of other than clearance, like traffic information etc. since pilot may mistake these as 
clearances to go to these altitudes. 

The possibility that pilots could use such non-clearance altitude spoken by the controller as 
clearance altitude is visible from the Mid-Air Kazakh-Saudi collision near Delhi in 1996. The first 
officer of Kazakh IL 76 who was on controls at the time of the accident, descended to FL 140, level 
at which Saudi B747 “traffic reciprocal” was flying, because he heard the controller saying level 
140, e heard it as clearance though the controller gave traffic information. 

 Controllers should anticipate and be ready for the situations when confusion may occur, they 
must  ensure  that  they  are  not  making  any  ambiguity  in  their  transmission.  The  controller  and  the  
pilot both should inculcate habit of speaking loud enough so as to allow others in the surroundings 
to be able to hear. 

The following recommendations can be useful for the pilots: 
1. Ask for verification of any ATC instruction about which is a doubt. Don’t read back a “best 

guess” at a clearance, expecting ATC to catch any mistakes. Sometimes controller can miss 
erroneous readbacks. 

2. Ask for clarification or repeat of any unclear transmission. Don’t hesitate to ask again. Try 
to give a precise readback. 

3. Don’t expect to “hear what you want to hear”. The actual clearance may be different from 
what you expect because the air traffic situation may change. 

4. Controller silence is not confirmation of a readback’s correctness, especially during peak 
traffic periods. Require verbal confirmation from a controller. Clear understanding between a 
controller and a pilot is absolutely essential for a smooth and safe flight. 

5. When in doubt, don’t guess – confirm. 
6. Make sure to listen carefully – what other man says is as important as what you say, rather 

more – because this is what he is going to act upon. 
7. Speak slower than normal speech of yours – if there is anyone around you, he may detect 

error in your transmission. 
8. Watch out for numbers and especially for the similar sounding callsigns. 
9. Be careful to avoid frequency congestion. 
10. Speak crisp and clear. 
11. Do not make ambiguous transmissions. 
 
 
 
 
 
 
 



 633

Torres Alexander 
student of the Flight Operations Faculty 

Flight Academy of 
National Aviation University 

 
Composite materials on aircraft structure 

Scientific supervisor: teacher A.Y.Bondar 
 

A composite material is a material made from two or more constituent materials with significantly 
different physical or chemical propertiesthat, when combined, produce a material with characteristics 
different from the individual components. The individual components remain separate and distinct 
within the finished structure, differentiating composites from mixtures and solid solutions  

The new material may be preferred for many reasons: common examples include materials, 
which are stronger, lighter, or less expensive when compared to traditional materials. 

The type of reinforcement they use usually classifies composite materials. This reinforcement 
is embedded into a matrix that holds it together. The reinforcement is used to strengthen the 
composite. For example, a fiberglass a type of material that combines a plastic with glass fiber. The 
result is a relatively inexpensive material that is stronger and more flexible than many metals by 
weight. Often used in boats, automobiles, aircraft and surfboards. 

Composite materials are widely used in the Aircraft Industry and allowed engineers to solve 
problems that existed when using the materials individually. The constituent materials retain their 
identities in the composites and do not otherwise merge completely into each other. Together, the 
materials create a 'hybrid' material that has improved structural properties. Common composite 
materials used on airplanesinclude fiberglass, carbon fiber, and fiber-reinforced matrix systems or 
any combination of any of these. 

Of all these materials, fiberglass is the most common composite material and was first widely 
used in boats and automobiles in the 1950s.Aircraft structures are commonly made up of 50 to 70 
percent composite material.Fiberglass was first used in aviation by Boeing in its passenger jet in the 
1950s. When Boeing rolled out its new 787 Dreamliner in 2012, it boasted that the aircraft was 50 
percent composite material. New aircraft rolling off the line today almost all incorporate some kind 
of composite material into their designs.Although composites continue to be used with great 
frequency in the aviation industry due to their numerous advantages, some say that these materials 
also pose a safety risk to aviation. 

The advantages of using these materials are: 
- Weight reduction is the single greatest advantage of composite material usage and is the key 

factor in using it in aircraft structure. 
- Fiber-reinforced matrix systems are stronger than traditional aluminum found on most 

aircraft, and they provide a smooth surface and increase fuel efficiency, which is a huge benefit. 
- Also, composite materials do not corrode as easily as other types of structures.  
- They do not crack from metal fatigue and they hold up well in structural flexing 

environments. Composite designs also last longer than aluminum, which means fewer maintenance 
and repair costs. 

In addition, we note disadvantages such like: 
- Materials do not break easily, that makes it hard to tell if the interior structure has been 

damaged of course, is the single most concerning disadvantage for using the composite material. In 
contrast, because of aluminum bends and dents easily, it is quite easy to detect structural damage.  

- Additionally, repairs can be much more difficult when a composite surface is damaged, 
which ultimately becomes costly. 

- Also, the resin used in composite material weakens at temperatures as low as 150 degrees, 
making it important for these aircraft to take extra precautions to avoid fires. Fires involved with 
composite materials can release toxic fumes and micro-particles into the air, causing health risks. 
Temperatures above 300 degrees can cause structural failure. 

- Finally, composite materials can be expensive, although it can be argued that the high initial 
costs are typically offset by long-term cost savings. 
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For the past several years, fuel price volatility has played a key role in airline decisions on 
everything from raising fares to cutting routes to adding baggage fees. That’s because for airlines, 
fuel is the No. 1 cost, overtaking labor costs years ago. And with oil prices on the rise, the concern 
among airlines is rising. Jet fuel this year has averaged $3.15 a gallon — about triple the level from 
2000-05.  

Aircraft perturb the atmosphere by changing background levels of trace gases and particles 
and through condensation trails (contrails). Aircraft emissions include greenhouse gases such as 
CO2 and water vapour that trap terrestrial radiation and chemically active gases that alter natural 
greenhouse gases. Particles may directly interact with the Earth’s radiation balance or influence the 
formation and radiative properties of clouds. 

Most aviation fuels are jet fuels originating from crude oil. Aviation fuel production is 
predicted to decrease by several percent each year after the crude oil production peak is reached 
resulting in a substantial shortage of jet fuel by 2026. 

According to the Boeing Current Market Outlook, air travel is projected to continue 
expanding at an average growth rate of about 5 percent per year. If fuel is not available from 
various energy sources in quantities required for such growth, we will need alternative technologies. 
Is electricity the answer? 

Electric  airplanes  could  remove  all  of  these  sources  of  global  warming,  which  analyzes  the  
potential economic and environmental impact of electric aviation. 

In 1973, Fred Militky and Heino Brditschka converted a Brditschka HB-3 motor glider to an 
electric aircraft, the Militky MB-E1. It flew for just 14 minutes to become the first manned electric 
aircraft to fly under its own power. 

Developed almost in parallel with NiCad (Nickel-cadmium) technology, solar cells were also 
slowly becoming a practicable power source. Following a successful model test in 1974, the 
world’s first official flight in a solar-powered, man-carrying aircraft took place on April 29, 1979. 
The Mauro Solar Riser used photovoltaic cells. These charged a small battery, which in turn 
powered the motor. The battery alone was capable of powering the motor for 3 to 5 minutes, 
following a 1.5-hour charge, enabling it to reach a gliding altitude. 

Companies such as Safran S.A., Boeing, Airbus, and Raytheon have already revealed plans to 
re-conceptualize the modern airplane. 

Boeing engineers have created the SUGAR Volt concept plane which combines electricity 
and fuel to power flight, much like a hybrid automobile does. 

The Airbus prototype E-Fan aircraft is due to be put into production by 2017. The E-fan is a 
very light two-seater plane powered by two electric motors. 

The first certificate of airworthiness for an electric powered aircraft was granted to the Lange 
Antares 20E in 2003. Also an electric, self-launching 20-meter glider with a 42-kilowatt motor and 
lithium-ion batteries, it can climb up to 3,000 meters with fully charged cells. The first flight was in 2003. 

In 2013 Chip Yates demonstrated that the world's fastest electric plane, a Long ESA, a 
modified RutanLong-EZ, could outperform a gasoline-powered Cessna and other aircraft in a series 
of trials verified by the Fédération Aéronautique Internationale. The Long ESA was found to be less 
expensive, have a higher maximum speed, and higher rate of climb, partly due to the ability of the 
aircraft to maintain performance at altitude as no combustion takes place.  
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Solar Impulse 2 is powered by four electric motors. Energy from solar cells on the wings and 
horizontal stabilizer is stored in lithium polymer batteries and used to drive propellers. In 2012 the 
first Solar Impulse made the first intercontinental flight by a solar plane. Completed in 2014, Solar 
Impulse 2 carried more solar cells and more powerful engines, among other improvements. The 
first to travel around the world. 

NASA developed the X-57 Maxwell to demonstrate technology to reduce fuel use, emissions, 
and noise. Modified from a Tecnam P2006T, the X-57 will have 14 electric motors driving 
propellers mounted on the wing leading edges. 

In September 2017, UK budget carrier EasyJet announced it was developing an electric 180-
seater for 2027 with Wright Electric. Founded in 2016, US Wright Electric did built a two-seat 
proof-of-concept with 272 kg of batteries, and believes they can be scaled up with substantially 
lighter new battery chemistries. 

Ce-liner is an all-electric aircraft concept developed by the German research institute Bauhaus 
Luftfahrt. The authors believe that progress in the field of electric batteries will allow their 
brainchild to fly up to 1,300 km per charge by 2030, and by 2040, up to 3,000 km. 

New  power  plants  and  aerodynamics  of  liners  will  allow  them  to  take  off  at  the  highest  
possible steep trajectory in order to reduce noise around airports and to reach the cruise level as 
soon as possible, where the aircraft demonstrates optimal economic characteristics. 

Electric aircraft is the relative compactness of electric motors, which can contribute to better 
aerodynamics. 

Planes of the future will be able to land in a planning mode. This will save fuel, reduce noise 
at airports will reduce landing speed and the length of the runways. 

The problem, currently, with electric engines is that they are either powered by very heavy 
batteries, or run out of electrical power in a very short time, or deliver a very small amount of 
motive power. 

The ability to carry hundreds of people. Keeping the airplane’s weight to a minimum is the 
basic design philosophy of a solar-powered aircraft. 

Solar planes are extremely climatic. The best time for them to take off is understandably 
during the day – to efficiently use daylight hours and keep the battery full until dusk.  

The  fourth  challenge  relates  to  the  pilot.  The  skillset  required  for  flying  a  solar  aircraft  is  
much more extensive than the talent required to fly a normal plane. 
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The737 MAX was produced with several differencesfrom theNG. Many of these differences 
were obvious such as the newLEAP enginesor the largerflight display screens. Some were less 
obvious but well documented such as theFBW spoiler system. It also now appears that some 
differences were almost hidden, certainly from the flight crew. MCAS is one such differences. 

Boeing 737 MAX aircraft have engines mountedslightly higher and further forward than 
previous 737 models. With all this changes Boeing has achieved 14% savings in fuel consumption. 
All these changes, although they seem small, and a more refined form of the engines make the 
airplane behave in a slightly different way than the previous models, making the nose of the Max 
pull slightly upwards.The Maneuvering Characteristics Augmentation System (MCAS) was 
developed to correct this problem automatically and to prevent stalls in flaps-retracted, low-speed, 
nose-up flight. The MCAS uses airspeed and other sensor data to compute when a dangerous 
condition has developed and then trims the aircraft nose down. 

The MCAS function becomes active in these cases: when the airplane Angle of Attack exceeds a 
threshold based on airspeed and altitude, in case of steep turn, when autopilot is off or flaps up.Stabilizer 
incremental commands are limited to 2.5 degrees and are provided at a rate of 0.27 degrees per second. 
The magnitude of the stabilizer input is lower at high Mach number and greater at low Mach numbers. 
The  function  is  reset  once  angle  of  attack  falls  below  the  Angle  of  Attack  threshold  or  if  manual  
stabilizer commands are provided by the flight crew. If the original elevated angle of attack condition 
persists, the MCAS function commands another incremental stabilizer nose down command according 
to current aircraft Mach number at actuation. The system activates without notice to the pilot.The 
system is temporarily deactivated when a pilot trims the aircraft using a switch on the control wheel. To 
summarise, MCAS will trim the Stabilizer down for 9.26 seconds (2.5 deg nose down) and pause for 5 
seconds and repeat if the conditions (high angle of attack, flaps up, autopilot disengaged or steep turn) 
continue to be met. Using manual pitch trim will only pause MCAS, to deactivate it you need to switch 
off the specific MCAS STAB TRIM SUTOUT switch. It is important to note that the simple action of 
the pilot on the flight lever does not deactivate the MCAS. 

MCAS is implemented within the two Flight Control Computers (FCCs). The Left FCC uses 
the left angle of attack sensor for MCAS and the Right FCC uses the right angle of attack sensor for 
MCAS. Only one FCC operates at a time to provide MCAS commands. With electrical power to the 
FCCs maintained, the unit that provides MCAS changes between flights. In this manner, the angle 
of attack sensor that is used for MCAS changes with each flight. 

The system is sensitive to failure of angle-of-attack sensors mounted outside the aircraft.The 
FAA and Boeing made the angle-of-attackdisagree alert an optional feature for the 737 MAX, 
deciding it was not critical for safe operation.Following the crashes of Lion Air Flight 
610 and Ethiopian Airlines Flight 302 soon after takeoff, for which several technical experts 
implicated the MCAS,Boeing announced a planned software upgrade that notifies pilots of a sensor 
failure.It will be deployed to aircraft operators "in the coming weeks," the company said on March 
11, 2019.Boeing have been working on a software modification to MCAS since the Lion Air 
accident. Unfortunately, although originally due for release in January, it has still not been released 
due to both engineering challenges and differences of opinion among some federal and company 
safety experts over how extensive the changes should be. Apparently, there have been discussions 
about potentially adding enhanced pilot training and possibly mandatory cockpit alerts. There also 
has been consideration of more-sweeping design changes that would prevent faulty signals from a 
single sensor from touching off the automated stall-prevention system. 
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The Maneuvering Characteristics Augmentation System originally is not mentioned in 
FCOM(Flight  Crew  Operational  Manual).  According  to  a  directive  of  the  company  “so  as  not  to  
flood the pilots with excessive information and technical data that they do not need and cannot 
assume”. 

It is very likely that the accidents suffered by the two Boeing 737 MAX are related to this 
system and/or  the  sensors  of  an  angle  of  attack  and/or  wind  speed.  According  to  the  preliminary  
report of the Indonesian aviation security agency, they noted the conflict between the pilots of the 
Lion  Air  flight  610  and  the  aircraft  shortly  after  take-off.  The  vertical  profile  of  the  Boeing  
indicated a true roller coaster, with the MCAS commanding the aircraft down and the pilot upwards 
alternately. The pilots have given commands contrary to the MCAS at least 24 times before crash 
that affected 189 people on board. 

The preliminary data obtained from the flight data recorder (FDR) of the crashed Ethiopian 
Airlines Boeing 737 MAX aircraft shows “clear similarities” to the crash of the Lion Air 737 MAX 
last  October.  This  is  according  to  DagmawitMoges,  Ethiopia’s  transport  minister.  During  a  press  
conference in Addis Ababa, Moges stated that investigators will issue a preliminary report within 
30 days. The report will give further insights into what happened to Ethiopian Airlines Flight 302. 
Nevertheless, according to data provided by Flightradar24, the aircraft’s vertical speed was unstable 
after take-off. 
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Tourism is one of the most promising sectors of the Ukrainian economy. The tourist industry in 
our country has started to develop actively and has a large reserve of unused potential. Ukraine has 
favorable natural conditions, numerous historical and cultural monuments, sources of healing mineral 
waters, which makes the tourist market attractive both for the external and for the domestic consumer. 

In our days the advertising is a necessary component of the tourism business. The success of a 
business depends to a large extent on a successful advertising campaign. Every year, the amount of 
money spent on advertising increases, as it is only with the help of advertising, it is possible to 
bring the product to the consumer. In order to create effective tourist advertising, it is necessary to 
take into account the specifics of this industry and to combine several aspects of advertising into a 
single complex. Evaluating the quality of promotional materials is an important component of 
advertising activity. 

Enterprises in the field of tourism have an informal task to sell "hospitality", or so-called 
tourist product - a distinct set of all tangible and intangible elements. In their communication 
strategy, travel agencies are actively using advertising. Advertising in a tourist activity - a kind of 
artistic image embodying one or another tour or service and is transmitted with the help of such 
attractive elements as beautiful photos (in the press), or videos (on television), and successfully 
provided full and reliable information, calculated to attract a specific target audience. Tourist 
advertising carries information that is usually presented in a concise, artistically expressed form, 
emotionally painted and brings to the consciousness of potential consumers the most important 
information about tourist products and tourist enterprise. 

In conditions of competitive market relations, an important place in the processes of 
production and distribution of any product, and in particular, tourism, is taken by marketing 
measures. The production of goods or services by itself does not achieve the goals of the enterprise. 
These goods (services) must be sold. Here one of the first places is advertising as a central element 
of the marketing activities. 

The distinctive features of advertising as one of the main means of marketing 
communications in the field of tourism are determined by both the specifics of advertising and the 
features of the tourism industry and its product - a tourist product, namely: 

- non-personal character. The communication signal comes not personally from an employee 
of the company, but through an intermediary (media, catalogs, booklets); 

- complexity. The impression that remains with the tourist after the consumption of the tourist 
product is influenced by many factors (the behavior of the maid, the waiter, the animator); 

- catchiness and persuasiveness. The specificity of tourist services necessitates the use of 
visual tools that provide the most complete picture of the object of tourist interest; 

- intangibility (intangible nature). Travel service cannot be demonstrated, seen, tried or 
explored before receipt. 

The development of tourism is difficult to imagine without vivid, relevant and effective 
advertising. It has a significant psychological and socio-cultural impact on society. However, such 
influence should not be construed as forcing or inducing consumers of tourist services to certain or 
other actions, because modern civilized advertising is not manipulation of public opinion, but 
professional formation of actual needs aimed at self-development of a person. For example, it is 
worth mentioning such an advertisement that, promoting sports and healthy lifestyles, offers a travel 
company to relax in the ski resort and take advantage of the whole package of health promotion 
services offered there. 
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Advertising of a tourist product has a number of features that are determined by the specifics 
of travel services: 

1. Tourist services, unlike traditional goods, do not have permanent properties such as quality, 
taste, utility, and therefore require the prior development of such advertising functions as 
information and promotion. It is practically impossible to apply a tourist advertisement to a 
comparison that is widely used in commercial rollers for washing powders, toothpastes and other 
goods. For example, a comparison of washing quality with the powder offered by the firm, and 
"ordinary powder". Tourist services are not "usual", but each tourist route, complex - is unique. 

2. The specifics of tourist services dictates the need to use visual means that more fully cover 
the object of tourist interest. It is in tourism that advertising should be in line with the principle of 
"better  to  see  once  than  to  hear  a  hundred  times."  For  example,  a  high-quality  photograph  of  an  
advertised sanatorium can have a much greater emotional impact on the audience than the most 
eloquent story about the same sanatorium. So be sure to use photo, video and other multimedia. 

3. Advertising in tourism, which promises to consumers certain benefits and advantages over 
the offers of competitors, primarily economic nature, best achieves its goal. Due to advertising, a 
potential  consumer should believe that this firm will  save it  money and allow you to get the most 
pleasure from travel services. 

Qualitative and professionally executed advertising has a double effect. On the one hand, it 
helps tourism companies develop new markets, expand sales, and, on the other hand, increase their 
own revenues from the firm, which can provide adequate staff remuneration. This, in turn, promotes 
an increase in the interest of the staff in the results of the joint activity. 

Mainly in marketing distinguish three types of receptivity of advertising information: 
-  In  demand,  accessible,  understandable  and  easy  to  remember.  It  is  not  necessary  to  create  

advertising for the presentation of such information, it is enough to arrange it in the form of several 
lines in the newspaper or to place on the information board; 

-  Unusual  information  that  is  difficult  to  remember  or  not  remembered  at  all.  Such  kind  of  
information is "tied up" to the very carrier of advertising. The customer should know where to look 
for the product or service offered in the advertisement if necessary; 

- unnecessary information   advertising that annoys the consumer, and he tries to ignore it. 
Unnecessary information is present everywhere, it can’t be that all the goods have been in demand 
by all users. The question is: how many people will perceive this advertising information as 
meaningless, and which, as an unexpected or claimed (those who see television advertising). 

In conclusion, establishing feedback with consumers through such a method can be 
considered expedient and promising, since it allows you to control the promotion of travel services, 
make adjustments to sales activities, and create and consolidate a consistent understanding of the 
benefits of services provided by certain travel agencies to consumers. These benefits in the minds of 
consumers can be arranged in the system under the slogan: "Exclusive service and discounts  for 
regular customers, attention and impeccable service  for all" a certain construction of advertising 
appeals. 

It is important to emphasize that, as experience of advertising campaigns of leading travel 
agencies of the world shows, advertising should take into account the features of the country, 
region, social and political situation in society. Advertising in domestic tourism in no case should 
mask the low quality of tourist product and customer service. High-quality advertising must be true, 
promote a healthy lifestyle, culture and decency in human relationships. 
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Tourism is one of dynamic developing branches of economy. Every day there are more new 
firms that compete with each other. Because of it, companies must improve their competitiveness in 
order to fix their position in the market. Competitiveness for the company is the ability to provide 
products and services as or more effectively and efficiently than the relevant competitors. 
Competitiveness is that a company should find better ways to compete by continually upgrading the 
firm’s products and processes in order to create competitive advantage. Moreover, competitiveness 
has been viewed as “producing more and better quality goods and services that are marketed 
successfully to consumers”. In tourism context, competitiveness has been considered as a 
“destination’s ability to create and integrate value-added products that sustain its resources while 
maintaining  market  position  relative  to  competitors”.  Competitiveness  can  also  be  defined  as  the  
ability to retain the competitive position of an organization by satisfying the expectations of 
customers and shareholders while constantly eliminating the threats and exploiting the opportunities 
which arise in the competitive environment. Thus, competitiveness can only be sustained by 
continuing improvement of the offerings and capabilities of an organization. 

There are following forms of competitiveness: 
 Competitiveness of region or tourism destination includes – unique natural resources,   

historical places, location, climate, infrastructures and attractiveness. The attractiveness of 
a destination reflects the feelings and opinions of its visitors about destination`s perceived 
ability to satisfy their needs. The attractiveness of a tourist destination encourages people 
to visit and spend time at the destination. 

 Competitiveness of goods or services. The competitiveness of the products is large number 
of interrelated factors: quality, price, set of services, activities. One of the most important 
components of competitiveness is the level of product (service) quality. The better the 
service the more the tourist is willing to pay for it.  

 Competitiveness of tourism  company. Competitiveness of a company is a function with at 
least two sets of variables. On one hand, these are the favorable national, local and political 
conditions under which the company evolves. On the other hand, competitiveness is a result of 
conscious efforts of company’s key people to obtain results better than the direct competitors. 
Competitiveness of tourism company includes: level of pre-sale and after sale services quality; 
high skilled company staff; rationality of organizational structure; innovation introduction; 
image of the company and experience; participation in fairs and exhibitions; strategy. 

So, competitiveness is the ability to do something better than competitors. Competitive 
advantages emerge as an answer to the basic question: How to improve its position in relation to 
competitors in the future? Achieving this is the easiest for those companies which have strengths 
and capacities for quick transformation of particular products’ production or, services. 
Competitiveness can be increased by management and marketing strategies, if strategies chosen 
correctly it will bring profit to the company.  
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What is a drone and how do drones work is answered here in this easy to understand article. 
Drone technology is constantly evolving as new innovation and big investment are bringing more 
advanced drones to the market every few months. 

UAV technology on the most popular drones on the market, which have all the latest drone 
technology.  Most drones will have very similar systems incorporated. 

Unmanned aerial vehicle technology covers everything from the aerodynamics of the drone, 
materials in the manufacture of the physical UAV, to the circuit boards, chipset and software, which 
are the brains of the drone. 

One  of  the  most  popular  drones  on  the  market  is  the  DJI  Phantom 3.   This  drone  was  very  
popular with professional aerial cinematographers. While slightly old now, it uses plenty of 
advanced technology which is present in the very latest drones. 

This UAV is ideal to explain drone technology because it has everything in one package.  It 
includes  the  UAV,  gimbal  and  camera  and  uses  some of  the  top  drone  technology on  the  market  
today. 

The fast pace of drone technological innovation is tremendous. 
How Drones Work 
A typical unmanned aircraft is made of light composite materials to reduce weight and 

increase maneuverability. This composite material strength allows military drones to cruise at 
extremely high altitudes. 

Drones are equipped with different state of the art technology such as infrared cameras, GPS 
and laser (consumer, commercial and military UAV). Drones are controlled by remote ground 
control systems (GSC) and also referred to as a ground cockpit. 

An unmanned aerial vehicle system has two parts, the drone itself and the control system. 
The nose of the unmanned aerial vehicle is where all the sensors and navigational systems are 

present. The rest of the body is full of drone technology systems since there is no need for space to 
accommodate humans. 

The engineering materials used to build the drone are highly complex composites designed to 
absorb vibrations, which decrease the noise produced. These materials are very light weight. 

What Is A Drone – UAV Technology 
There are plenty of links where you can read deeper into various components of drone 

technology. For example, here is a terrific drone components overview article.  This gives you a 
breakdown of the individual components seen in most drones. 

Drone Types And Sizes 
Drones come in a wide variety of sizes, with the largest being mostly used for military 

purposes such as the Predator drone. The next in size are unmanned aircraft, which have fixed 
wings and require short runways.  These are generally used to cover large areas, working in areas 
such as geographical surveying or to combat wildlife poaching. 

VTOL Drones 
Next in size for drones are what is known as VTOL drones.  Many of these are quadcopters 

but not all. VTOL drones can take off, fly, hover and land vertically. The exact meaning of VTOL 
is “Vertical Take-Off and Landing”. 

Many of the latest small drones such as the DJI Mavic Air and DJI Spark take VTOL to the 
next levela and can be launched from the palm of your hand. 
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Radar Positioning & Return Home 
Many of  the  latest  drones  have  dual  Global  Navigational  Satellite  Systems (GNSS)  such  as  

GPS and GLONASS. 
Drones can fly in both GNSS and non satellite modes.  For example DJI drones can fly in P-

Mode (GPS & GLONASS) or ATTI mode, which doesn’t uses satellite navigation. 
Highly accurate drone navigation is very important when flying especially in drone 

applications such as creating 3D maps, surveying landscape and SAR (Search & Rescue) missions. 
When the quadcopter is first switched on, it searches and detects GNSS satellites. High end 

GNSS systems use Satellite Constellation technology. Basically, a satellite constellation is a group 
of satellites working together giving coordinated coverage and synchronized so that they overlap 
well in coverage. Pass or coverage is the period in which a satellite is visible above the local 
horizon. 

Obstacle Detection And Collision Avoidance Technology 
Many drones are now equipped with collision avoidance systems. These drone vision systems 

use obstacle detection sensors to scan the surroundings, while software algorithms and SLAM 
technology produce the images into 3D maps allowing the flight controller to sense and avoid the 
object. 

Gyro Stabilization, IMU And Flight Controllers 
Gyro stabilization technology is one of the components which give the drone its smooth flight 

capabilities. The gyroscope needs to work almost instantly to the forces moving against the drone.  
The gyroscope provides essential navigational information to the central flight controller. 

The inertial measurement unit (IMU) works by detecting the current rate of acceleration using 
one or more accelerometers. The IMU detects changes in rotational attributes like pitch, roll and 
yaw using one or more gyroscopes.  Some IMU include a magnetometer to assist with calibration 
against orientation drift. 

The  Gyroscope  is  a  component  of  the  IMU  and  the  IMU  is  an  essential  component  of  the  
drones flight controller. The flight controller is the central brain of the drone. 
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An air traffic controller is a specialist who provides safe, orderly and expeditious flow of air 

traffic. The responsibilities of an air traffic controller are very high because lives of people depend 
on his actions. The mistake of a controller may cost very much. 

The air traffic controller is responsible for: a) preventing collisions between aircraft in the air; 
b) preventing collisions between aircraft and other obstacles on the ground; c) maintaining 
expeditious and orderly flow of air traffic. 

The air traffic controller in any situation is obliged to find the right way out of the situation 
and to assist the crew. To do this, you must be prepared for action in special flight situations. 

The purpose of this work is to develop for air traffic controllers of various control rooms a list 
of optimal actions that allow the most effective management of air traffic, providing the necessary 
level of safety in the event of non-standard / emergency situations. 

The use of dispatcher simulators allows the students to understand the necessary skills, to 
work out ATC techniques in non-standard / emergency, outside real conditions, but completely 
simulating them, on simulators. 

This will not only reveal complex errors, but also teach movement service specialists to work, 
interact, think and find the right solutions in unusual / emergency situations - in a complex way, as 
in one team. 

The need to maintain the interaction between colleagues and the flight director is as 
significant  as  the  need  to  provide  the  appropriate  level  of  service  to  the  pilot.  Disruption  on  
frequency in an emergency / unusual situation should be reduced to a minimum, the pilot should be 
given time and space to solve the problem. 

It was proposed, that possible joint training on airline simulators could be beneficial both for 
the controller and for the pilot. Everyone would be able to understand how the practice and incident 
affects each other. It was confirmed that the “Joint Operational Preparing for Emergency Work” 
program used between the Air Traffic Management / Service Service and Lufthansa Airlines 
(JOINT / DFS / DLH) was a major step in the right direction. 

The working group noted that this opportunity must be accepted in order to have a pilot who 
has  already  worked  well  on  the  program -  “Interaction  of  Flight  Crew Members”  (CRM) and  the  
ATC Manager, for which the program is “Human Resource Management” (HRM) becomes 
continuous work in close contact with each other, as one team. This will require close cooperation 
between the ATC school and colleagues from the airline. 

Many air traffic controllers currently rarely have experience of operating in a non-standard / 
emergency situation. For the development of this experience are useful and recommended - short 
workouts on simulators on the actions in special cases of flights and the study of the specific non-
standard / emergency case. 

It is also necessary for both parties, air traffic controllers and pilots, to discuss the problem, as 
it  is  visible,  from  the  side  of  the  aircraft  crew  and  the  air  traffic  control  unit.  Not  only  will  this  
increase mutual understanding of the problems, both parties involved in the incident, but also 
increase understanding of the problems and possible solutions.    
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Management is necessary for modern aviation activity. Managers have to know the 

psychological aspects of human management to optimize their work. 
Management psychology (or managerial psychology) is a sub-discipline of industrial and 

organizational psychology, which focuses on the efficacy of individuals, groups and organizations 
in the workplace. It is understood by the object it tries to understand, study, and control. Its purpose 
is to specifically aid managers in gaining a better understanding of the psychological patterns 
common among individuals and groups within any given organization. Managerial psychology can 
be used to predict and prevent harmful psychological patterns within the workplace and can also be 
implemented to control psychological patterns among individuals and groups in a way that will 
benefit the organization long term. 

Until the beginning of the 20th century, management of human resources was not considered 
an independent field of scientific research. But thanks to an American engineer Frederick Taylor, in 
1911 the main principles of human resources management were highlighted. Henri Fayol, a famous 
French engineer, proposed a consistent human resources management principles system. Thanks to 
H. Fayol management became a specific activity. 

Today the role of psychology in human resources management is really important too. The 
main reason of this problem is industrial development. Every day owners need more and more 
workers for their factories and companies. And they need a person who knows points of 
management psychology and can organize work in different companies. The most famous modern 
managers – Steve Jobs (general director of the Apple company), John Chambers (general manager 
of Cisco System computer company),  Jeff  Bezos (the creator of Amazon company) – say that the 
main reason of their success is management psychology knowledge and optimal human recourses 
organization. 

There are four the main points of management psychology: motivation, leadership, 
interpersonal relationships and staff selection. 

Motivation – activity of the person, its formation in the process of its realization and 
satisfaction gained from the activity. 

Leadership is one of the brightest and interesting phenomena arising in the course of group 
activity. The efficiency of any activity depends on its adequate understanding. An authoritative 
member of a social group, whose power and privileges are admitted voluntarily by other 
participants of the group, ready to listen to him and follow him. 

Interpersonal relations are a part of the human nature. It is shown in the form of internal 
requirement in communicating and establishing the interpersonal relations. 

Selection of personnel – Management and Psychology most closely intertwine among 
themselves in a question on selection of personnel. The psychology of people in the process of 
management is on the foreground and allows us to speak about the high practical importance of 
psychological factors in management. If the psychological aspect of selection is guided by revealing 
of necessary characteristics, features, qualities and abilities of the person for successful performance 
of this or that professional work by means of psychological methods and techniques then selection 
from the point of view of management is a search and revealing of people by means of requirements 
of the professional work. 

All this points are really necessary in human resources management. It can help to optimize 
work with people, influence them and it makes the management process easier. 
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A HUD - Head Up Display - is a means of presenting information to the pilot in the line of 

their external forward vision which projects key flight instrument data onto a small ‘see-through’ 
screen positioned just in front of the pilot line of sight looking ahead out of the aircraft. 

First collimators and now holographic technology makes the image on the screen appear to be 
far out in front of the aircraft so that the pilot does not have to change eye focus to view a screen 
which may only be 20cm away. The principle benefit of this has been seen as easing, in both 
directions, the transition between control of the aircraft by reference to the instrument panel and by 
reference to external cues. It also neatly facilitates a combination of these sources for single pilot 
operations. 

Not surprisingly, military applications have led the way but following the introduction of the 
first civil HUD application in 1993, both general aviation and airline applications have been are 
growing and nowadays, all of the latest multi crew aircraft types have HUD system options. HUD 
on multi crew civil aircraft has been limited to single-side installation with only the Boeing C-17 
and Lockheed C130J military transports having completely independent dual installations. Now, 
however, customer demand has driven the development of a dual LCD head-up guidance system for 
the Embraer 190. There are some alternative names for a HUD, including VGS - Visual Guidance 
System, HGS - Head Up Guidance System, and HFDS - Head-up Flight Display System. 

HUD system components include: 
- A computer to receive aircraft data and generate display symbology 
- An overhead unit to mount the cathode ray tube (CRT) which projects the assembled 

image onto the transparent display screen in front of the pilot 
- The transparent display screen - called a combiner - which is a ‘holographic optical 

element’ made of glass or plastic that reflects the projected image towards the pilot’s eyes 
without interfering with the passage of ambient light 

- A control panel to allow selection by the pilot of various display options and to enter data 
not received and integrated by the computer from aircraft sensors 

- An annunciator panel to provide HUD status and warning information 
An early HUD typically provided a combination of situational and guidance data. Most of this 

was taken from the PFD head-down display (HDD) or the equivalent analogue instruments. Since 
the early days of Electronic Flight Instrument System, the size of HDD EFIS screens has increased 
quite considerably so that much more information can be displayed on a primary flight display 
(PFD) and therefore also on a corresponding HUD. The original airspeed, altitude, localizer and 
glideslope were quickly joined by key derivative information on the energy status of the aircraft - a 
flight path (trend) vector (FPV). This was followed by a flight-path marker, an airspeed trend 
vector, angle-of-attack indication and notional depiction of runways. Some systems also have some 
or all of landing-flare cues, tail strike warning, unusual-attitude and wind sheardetection and 
recovery guidance, stall margin indications and Airborne Collision Avoidance System 
(ACAS)alerts and advisories. For the landing or rejected take offin low visibility, runway distance 
remaining and ground deceleration displays can be a crucial aid to preventing runway excursion. 
One deceleration display currently available gives braking performance as 1, 2, 3 or MAX which 
correspond  directly  to  autobrake  settings  so  that  for  the  landing  roll,  a  clear  display  of  any  
unexpected runway surface contaminant status is provided. The ‘applied’ benefits of a HUD to 
transport  aircraft  flight safety have been seen mainly as the enhancement of situational awareness 
for flight in limited (or night) visibility in the vicinity of visible terrain, water, ground-based 
obstacles or other aircraft. 
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Personal Air Vehicle (PAV) is an electric vertical takeoff and landing (eVTOL) aircraft or air 
taxi. It’s a new mode of transportation, other names include PIVITOL (Personal Vertical Take Off 
vehicle), Air-car, PAC (Personal AirCraft), AV (Air Vehicle). 

Airport infrastructure is not currently capable of handling the increase in aircraft traffic that 
would be generated by PAVs. For example, the Federal American Administration (FAA) plan to fix 
this is the Next Generation Air Transportation System for 2025. An interim plan is to use smaller 
airports. Modeling by NASA and others have shown that PAV's using smaller community airports 
would not interfere with commercial traffic at larger airports. Currently there are over 10,000 public 
and private small airports in the United States that could be used for this type of transportation. This 
infrastructure is currently underutilized, used primarily by recreational aircraft. 

The application of PAV would provide vehicle characteristics that dramatically enhanced the 
ease of use, safety, efficiency, field length performance, and affordability. These features are: 

 Seats: Less than 5 passengers. 
 150–200 mph (240–320 km/h) cruising speed. 
 Quiet. 
 Comfortable. 
 Reliable. 
 Able to be flown by anyone with a driver’s license. 
 As affordable as travel by car or airliner. 
 Near all-weather capability enabled by synthetic vision systems. 
 Highly fuel efficient (able to use alternative fuels). 
 800 miles (1,300 km) range. 
 Provide "door-to-door" transportation solutions, through use of small community airports 

that are at closer proximities to businesses and residences than large airports. 
The  use  of  UAVs  (unmanned  aerial  vehicle  ),  or  drones,  has  been  popular  in  recent  years.  

Once used primarily for recreation by hobbyists, drones are now used in military operations and for 
conducting research. More recently, commercial companies have explored using drones to transport 
merchandise. Since 2011, several commercial developers and amateur builders have conducted 
short manned flights on experimental electric multi-rotor craft. In January 2016, the first 
commercially produced drone capable of carrying a human was introduced by Chinese 
entrepreneurs at CES 2016. Boeing Passenger Air Vehicle (PAV) is a new-generation electric 
vertical take-off and landing (eVTOL) passenger aircraft or air-taxi designed and developed by 
Boeing for safe on-demand air transportation. 

The autonomous aircraft will meet the potential environmental and transport challenges and 
offer safe, clean, and quite urban travel experience. Designed to operate on vertiports (vertical 
airports), the aircraft allows for quick boarding and disembarking of passengers. 

Boeing successfully completed the first test flight of the PAV eVTOL in January 2019. The 
company is currently building and testing VTOL aircraft, small-commercial and fully autonomous 
systems, as well as hypersonic passenger aircraft for future urban transport. The PAV project was 
conceptualised by Boeing NeXt in 2018. A flying prototype was tested in January 2019. The 
aircraft performed controlled take-off, hover, and landing during the first flight test. Its autonomous 
functionality and ground control systems were also evaluated during the test. 

Boeing Passenger Air Vehicle is designed as a small aero-cab structure with landing gear 
comprising two long horizontal level bars on which the whole aircraft body is mounted through 
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struts. Boeing PAV is a fully autonomous eVTOL with the capability to take-off and land, carry out 
level  flight,  and  navigate  difficult  routes  without  a  pilot  on-board.  Its  autonomy  extends  to  route  
plans, contingency response, detection and avoiding unexpected obstacles. The overall length of the 
eVTOL aircraft is 30ft (9.14m) and its width is 28ft (8.53m). The aircraft is being developed in two 
and four passenger variants with a modular cargo option. 

As for disadvantages, noise from PAVs could also upset communities if they operate near 
homes and businesses. Studies have explored ways to make helicopters and aircraft less noisy, but 
noise levels remain high. In 2005 a simple method of reducing noise was identified: keep aircraft at 
a higher altitude during landing. This is called a Continuous Descent Approach (CDA). 

In the conclusion, PAV advances the future of flight and improves safe mobility on-demand. 
Urban air mobility has tremendous potential for changing the way people, goods, and ideas overcome 
today’s congested roadways. So, the problems of traffic jams, driving stress and wasting time would 
be solved. 
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Imagine that the minute you arrive at the airport, you are welcomed by a talking 

anthropomorphic machine which offers to lighten your load and carry your luggage. The machine 
then proceeds to read the QR code of your ticket or boarding pass, and politely bids you farewell, 
but not before asking whether it can be of further help. You don’t see the machine again but without 
even realising it, it has headed off to the corresponding ticket counter and checked in your luggage 
safely so that all you have to worry about is picking it up at your destination. 

These devices can be put to many uses; as many as our imagination permits. However, in 
many aspects, the technology is already advanced enough to be able to assign robots with tasks of 
varying levels of complexity. Amongst which are, autonomous movement, localisation, barcode-
reading, facial identification, voice recognition and speech synthesis, tactile sensibility, anticipation 
of obstacles, automatic calculation of routes and alternatives, etc. There are many technologies that 
have been developed independently for different sectors, but when combined together in this sector 
they grant robots the relevant capabilities to provide an innovative, and at the same time efficient, 
service in airports. 

But what is so special about airports? Many of these machines are originally tested in the 
research centres where they are being developed. But the best testing ground is an environment 
where these machines have to carry out complex tasks with multiple variables and interaction with 
people. Airports provide the perfect places for the practical testing of cognitive systems. It is not 
only about the initial contact with the interested party, but also about the sum of all the variables 
that may present themselves such as, people crossing in front of the machine, queues of waiting 
passengers, information booths, lost luggage, sudden changes to boarding gates, emergency 
situations, etc. Nevertheless, interaction with people is quite possibly the trickiest task due to the 
obvious fact that people just don’t trust autonomous machines; and it is for this precise reason that 
most robots are anthropomorphic; in order to minimise the initial rejection as best as possible. 

Robots are set to replace airport staff and our air travel may soon be devoid of any human contact, 
says recent research. Robots will replace existing check-in processes, will have access to real-time 
airline customer data, and will understand customer’s health and emotional states. An increasing 
number of airports are using robots for cleaning or providing passengers with their flight information. 
More upcoming technologies, to improve the services in airports, and are currently in testing and, in my 
opinion, passengers will soon be seeing end-to-end transformations across the flying experience. 

Artificial intelligence and chatbots are slowly being adopted by airlines to handle bookings 
and inquiries of passengers. Avi Golan, Air New Zealand chief digital officer, said: “We know 
customers generally turn to him when looking for quick answers on the day of travel and for 
booking flights, with hot topics including booking confirmation, baggage allowance”. It uses data 
related to passenger flow at the airport to reposition itself, thereby reducing passenger wait times. 
Automated check-ins are implemented in some airports, cutting waiting time of passengers while 
resolving issues during check-ins such as missing luggage or items. 

Robots are also used for cleaning and maintenance as well as security. The cleaning robot can 
move autonomously choosing the best route for cleaning using a map of the airport in its database. 

In terms of security, robots will be useful in detecting threats using facial recognition. A 
number of instances revealed that criminals are spotted in the airport escaping. Deploying security 
bots is like adding another layer of safety net to catch hoodlums. Robots can also be used to handle 
risky situations like dealing with bombs. 
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If  we  look  at  some  specific  cases  of  success,  there  are  almost  one  hundred  airports  that  
already use autonomous machines, anthropomorphic or otherwise, which provide various types of 
services to people. 

Spencer, for example, is an anthropomorphic robot (although without arms) that attends to the 
needs of passengers at Schiphol airport (Amsterdam) where he helps them make their flights on 
time. Leo, for its part, is a robot that carries suitcases at the airport in Geneva, although granted, in 
this particular case the machine is not very anthropomorphic. For many weeks, ASIMO has been 
guiding  passengers  at  Narita  airport  (Tokyo),  the  same  place  where  a  robot  called  NAO  informs  
passengers about exchange rates around the world and manages their currencies. On the other hand, 
in Beijing we may run into Anbot, a robot designed to carry out surveillance and security tasks. 

Aside from the things mentioned above, another advantage of replacing the staff with robots 
is its cheaper cost. However, just like in any service industry, human interaction in airports is 
essential.  Whether  the  advent  of  robots  in  airports  is  for  the  better  can  only  be  answered  in  the  
foreseeable future. 
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Airbus is a European aerospace corporation, registered in the Netherlands and trading shares 
in France, Germany and Spain. It designs, manufactures and sells civil and military aerospace 
products worldwide and manufactures in the European Union and various other countries. The 
company is the third largest in its industry in terms of revenues and turbine helicopter deliveries.  

Airbus is an international pioneer in the aerospace industry. They are a leader in designing, 
manufacturing and delivering aerospace products, services and solutions to customers on a global 
scale. They aim for a better-connected, safer and more prosperous world. 

A commercial aircraft manufacturer, with Space and Defence as well as Helicopters 
Divisions, Airbus is the largest aeronautics and space company in Europe and a worldwide leader.  

Airbus has built on its strong European heritage to become truly international – with roughly 
180 locations and 12,000 direct suppliers globally. The company has aircraft and helicopter final 
assembly lines across Asia, Europe and the Americas, and has achieved a more than six fold order 
book increase since 2000. 

Airbus’ commercial aircraft product line comprises highly successful families of aircraft, 
ranging from 100 to more than 600 seats: the single-aisle A320 Family, including the A320neo, the 
best-selling aircraft in aviation history; the wide body, long-range A330 Family; the all-new, next-
generation A350 XWB Family; the A220, purpose-built for the 100-150 seat commercial air 
transport market; and the double-deck A380. 

No matter who is flying, whether it is VIPs or government officials, frequent-flying business 
passengers or vacationers jetting off for a well-deserved break, passengers can relax knowing that 
every aspect of an Airbus aircraft has been designed to be as comfortable, efficient and innovative 
as possible – creating pleasant environments for passengers, pilots and crew. 

Giant airplane kit 
The Final Assembly Line (FAL) for the double-deck, 500+ passenger A380 is in the Jean-Luc 

Lagardere plant, a purpose-built facility at Toulouse-Blagnac Airport in southern France. 
It's also the site of the Airbus corporate HQ and flight test department, and where single-aisle 

A320s and wide-body A330 and A350s are built. 
Since its first delivery to Singapore Airlines in 2007, more than 200 A380s have rolled off the 

line in Toulouse. Most of the planes, more than 100 aircraft, are flown by the Dubai-based Emirates 
airline. 

As with other Airbus projects, the manufacturing of components for the A380 are spread 
among the company's facilities throughout Europe, and parts come from suppliers all over the 
world. 

The mega jet's wings are built in Broughton, Wales; fuselage sections come from Hamburg, 
Germany and Saint-Nazaire, France; the horizontal tail plane is manufactured in Cadiz, Spain; and 
the vertical tail fin is also made in Hamburg. 

Getting these huge pieces of airplane to the FAL is a tightly orchestrated logistical process, 
overseen by Arnaud Cazeneuve, oversize surface transportation manager for Airbus. From rivets 
and bolts, to seats and engines, an A380 is made up of about four million individual parts produced 
by 1,500 companies from 30 countries around the world. 

Airbus has a fleet of three specially designed vessels to transport the A380's major 
components to a floating pontoon dock in Pauillac, just inland on France's Atlantic coast. The roll-
on, roll-off ships carry the six completed A380 sections from Airbus facilities in Wales, Germany, 
France, Italy and Spain. 
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There is no crane activity needed. Each production plant puts the sections on the transport jig, 
and a special multi-purpose vehicle goes under the jig to move it. 

Six by sea, one by air 
While the six major components of an A380 are enjoying a sea cruise, the plane's vertical tail 

fin flies from Hamburg to Toulouse. 
The fin's first flight isn't on the outside of a plane, but inside one of Airbus' A300-600ST 

Super Transporters better known as the Beluga. These highly modified cargo carriers started life as 
wide-body passenger jets. Each plane's cockpit has been dropped to accommodate a cavernous 
cargo bay that's been grafted atop the fuselage. The fleet of five Belugas link Airbus facilities in 
Europe, carrying components to FALs for all of Airbus' planes. Even though the Beluga is designed 
to carry oversized cargo, it can only accommodate the vertical fin of the A380  all of the other 
major sections of the mega jet are just too big. 

Meanwhile, in Pauillac, the A380's six major components are unloaded, and then moved to 
one of two barges for the next stage of the trip to Toulouse. 

The barges make four return trips over eight days, traveling 95 kilometers up the Garonne 
River to Langon. But from there, it's still another 240 kilometers to the FAL in Toulouse. 

As  each  major  component  arrives  in  Langon,  it's  transferred  to  a  specially  designed  trailer.  
Once all six sections arrive, the road trip to Toulouse can begin. 

Traveling  only  at  night,  the  convoy  takes  two  evenings  to  cover  the  240  kilometers  to  
Toulouse, on the Itinéraire à Grand Gabarit (IGG)  a secondary-road route that was modified to 
handle the extreme size of the A380's sections. 

Airbus paid 57% of the road upgrade cost of 171 million euros ($205 million), and the 
government paid the remaining 43%, recognizing the economic benefit brought to the region by the 
A380 project. Roads were widened, and obstructions shifted from the roadside. Over 6,500 trees 
were planted, three to four times the number that were removed. Dedicated bypass roads were built, 
to make it easier for the convoy to navigate around some of the 21 towns and villages on the route. 
As  well  as  a  slew of  other  changes,  roundabouts  were  rebuilt  to  allow the  trucks  to  pass  directly  
over the center of the traffic circles. More than 35 kilometers of bicycle and horse paths were 
created, utilizing the new wider right-of-way. 

Hero's welcome 
A calendar showing the planned convoy dates is available on the IGG website, and local 

residents are reminded three days before each convoy begins its trip, via roadside display boards. 
As the trucks move through the night, the route is closed in sections to regular traffic, for both 

the safety and security of the convoy  and then there's the town of Lévignac. 
Instead of using a bypass, the convoy travels directly though the center of the town. This is 

the one section of the IGG where each truck is accompanied by spotters, walking alongside the 
trailers  and for good reason. 

There is just 50 centimeters clearance on each side between the component and the buildings. 
People in the buildings are watching the components go by, right in front of their windows. 

Once through Lévignac, it's just an hour's drive to the convoy's final stop, at the FAL in 
Toulouse. 

Taking into account all said above, we can make a conclusion that the process of delivering 
parts of Airbus planes is a difficult process which requires detailed planning, diligent work from 
many people, organizations and subdivisions. All these things are done to provide passengers all 
around the world with a possibility to have a safe flight and enjoy it.  
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There was a day not too long ago when seatback TVs on planes looked space-aged, the 
concept of a call from 30,000 feet seemed impossible, and the idea of WiFi  let alone on a plane  
was completely out of the question. Today? You take those things for granted. You even complain 
about them if they don't work. As for plane phones? Come and gone.  

Airline innovation has come a long way  and companies now have a new tech-savvy 
consumer to please. Experts are busy figuring out how to do just that. Many  from internationally 
renowned design firms to NASA scientists  have a hand in trying to turn big ideas into future 
plans. So, what’s next? 

Going Totally Green 
In March, Bertrand Piccard and Andrew Borschberg will attempt the first round-the-world 

flight with a plane using only solar power. Should they succeed, it'll be the first and biggest step 
toward removing fossil fuel from the air-travel equation. That means lower emissions, and likely 
lower operational costs for the airlines. But commercial companies aren't the only ones looking to 
green-up air travel. 

Look at NASA’s N+3 design developments  representing three generations beyond what we 
see in the skies today. You’ll notice almost zero emissions. One of these far-out designs is called 
the Double Bubble. Though it would probably move slower than a commercial jet, it could cut 
emissions by about 70 percent. The Sky Whale  a concept from a Spanish designer that could hold 
755 people, take off vertically, and self-repair its own wings  would be even greener. It wouldn’t 
need to refuel because of its double fuselage and solar concepts on the wings. 

New Aircraft  Concepts  Research,  in  the  European  Union,  is  also  working  with  Airbus  on  a  
PRO green Aircraft Concept that will be a design overhaul of more eco-friendly options. Airbus 
says this model would use “drop-in fuel" with similar properties as kerosene, possessing high 
energy density  and enabling lower energy consumption. 

Armrest Divisions 
The Soarigami, a device you can buy and bring with you on a plane, doubles the size of the 

middle armrest. It’s a simple origami-like structure made of neoprene and plastic that both divides 
that middle arm rest and extends its width. It will go on pre-sale in early 2015 and at just $ 30, it 
could become the next Knee Defender. 

Another  armrest  solution:  the  Paperclip  Armrest  Project.  Started  in  2014,  it  aims  to  end  the  
infamous armrest battle, too. As a “double decker” device, there would be an upper and lower level 
for two arms to rest peacefully. But Lee says “airlines are concerned about cost”  and he’s not sure 
how soon tiered armrests would replace those standard in today’s cabins. 

Screens, Screens, and More Screens! 
Interactive screens may replace white plastic as cabin walls and even windows. There are 

various surfaces in the aircraft from the seat tray table to the overhead panels which could be used 
as smart surfaces to provide interaction and entertainment  or could even be used to charge your 
phone. Other surfaces could provide essential passenger information such as safety information and 
the nearest emergency exit. 

The competition is happening in what the interior looks like. When most people get on a 
plane they don’t know if it’s an Airbus or a Boeing. They care what types of seats it has, about the 
lighting, and the windows. When a French design company recently released a Windowless Jet 
Concept called IXION, claustrophobics might have rejoiced. Why? The design includes floor to 
ceiling views of the space the plane is flying through, but instead of looking through glass, flyers 
see the images on a thin OLED screen wallpapering the entire cabin. 
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The design concept is just that as of now: a concept. The designer says that the 360-degree 
views aren’t just cool; they’d make the plane lighter due to simpler construction and different 
materials.  And  fuel  efficiency  is  a  key  driver  in  the  aviation  industry   aircraft  weight  has  a  
significant bearing on fuel consumption. The future will likely see the use of ever-more lightweight 
materials and a stripped-back approach. 

One UK company, Centre for Process Innovation, that’s trying to lighten aircraft by replacing 
windows for screens claims it can have a prototype ready in a decade. 

The Flying Donut 
When you walk onto a plane, you’re instantly crammed. A single aisle is your only space for 

movement. Forget about trying to pass someone  let alone a flight attendant with a cart. Innovators 
know this, and they’re trying to change it. 

Everyone is fighting for how to make the interior of the cabin more open. Can you store 
luggage on the sides, instead of above seats, so that the middle of the plane will be more open? Can 
you  change  the  shape  of  the  aircraft  to  allow  for  more  space  in  the  middle?  Airbus  is  seeking  a  
patent for the design concept of the ‘Flying Donut’ that would be set up like a Lifesaver candy  
with more open space and wings that come out straight from the nose of the plane instead of the 
sides. When you go in to the cabin, it would be one big auditorium-like set up. It could carry a lot 
more people, could be more efficient aerodynamically, could use less fuel, and potentially have 
fewer emissions. There could be problems pressurizing, and it’s quite a diversion from the current 
commercial model. 

Convertible Seating 
James S.H. Lee, director at Paperclip Design Limited and an expert in seating design, hopes 

his project  the Butterfly seat  will someday be a part of commercial flying. The Butterfly would 
allow flight attendants to change a seat from economy to business very quickly in between flights 
before you board. Both business class and economy would still exist, but the ability to make more 
economy seats on one flight, then more business class seats on another, could be key for the airline.  

“I used to work for the airlines  and from a business point of view, flexibility would bring 
huge benefits both to operations and revenue. Every flight has a different demand for first class and 
economy.  There  are  a  lot  of  business  class  demands  for  a  flight  from  London  to  New  York,  for  
example, but on a flight to the Caribbean? Not so much. So seats go wasted. With convertible 
seating, you would be able to purchase what you want, and the airline could change the seats to 
make it happen (and make money by doing so).  

iPads on Board 
Seatback TVs could go the way of the plane phone soon. There are lots of emerging 

improvements vis-a-vis general cabin comforts and amenities. One of the most promising examples: 
airlines handing out devices for passengers to use in-flight instead of installing screens on the backs 
of seats. Hawaiian Airlines, for instance, already offers iPad minis for passengers to use on some of 
its flight routes. 

Other airlines may start urging you to bring your own iProducts on board. Many already 
provide entertainment at your fingertips once you log in to the airline’s WiFi. You can watch TV, 
movies, and send emails from your own device. 

Taking First Class to a Whole New Level 
In redesigning the upper deck of the Airbus A380 (the largest passenger airplane in the 

world), design firm Acumen created nine “First Apartments.” Six can even be joined together like 
connecting hotel rooms. “Airlines aim to be increasingly savvy at using space in the most efficient 
and effective way, investing heavily in creating unique layouts that provide personal space and 
privacy, says Nigel Lawson, creative director from Acumen. 

And providing more options means more opportunity to make money. In the future on the 
A380, you could have bowling. If you’re not going to cram people together like sardines, you might 
as well have other things for them to do. 
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Business aviation began in the 1920s and is now a well-established air transport sector in 
Europe.  The  concept  has  grown  from  one  or  two  private  jets  for  corporations  to  an  industry  
gradually nearing maturity. Today it consists of a mixture of charter, corporate, private and 
fractional operations. 

Business aviation is the use of any “general aviation” aircraft for a business purpose. The 
Federal Aviation Administration defines general aviation as all flights that are not conducted by the 
military or the scheduled airlines. As such, business aviation is a part of general aviation that 
focuses on the business use of airplanes and helicopters. 

The  business  aviation  community  consists  of  companies  of  all  sizes  that  rely  on  many  
different types of aircraft – from single-pilot airplanes, to turbine aircraft that fly internationally, to 
helicopters that survey rush-hour traffic – and the fixed-base operations and many other services 
that support flight operations at the nation’s 5,000 public-use airports. The vast majority of 
businesses in this community – 97 percent – are small- to mid-size businesses and other entities 
including nonprofit organizations.  

Business aviation is a diverse composite of entrepreneurs and organizations – nonprofits and 
companies  of  all  sizes  –  located  in  all  parts  of  the  United  States,  often  in  small  towns  and  rural  
areas. Business aircraft can range from helicopters to fixed-wing turbine or propeller airplanes, with 
the prop-and turboprop- driven categories composing the majority of America’s business aviation 
fleet. 

The business aviation community and the federal government have adopted many security 
measures to harden the industry against terrorist threats. National Business Aviation Association 
(NBAA) works to ensure that the businesses in its membership have secure and reliable access to 
airspace and airports across the country. 

Contributing significantly to the national economy, state and local economies, business 
aviation is often an economic lifeline for areas with limited options for business transportation. 
Business aviation also provides vital air transportation in times of public need, including fire and 
rescue and medical evacuation services, and represents an essential transportation link for 
communities without scheduled airline service. 

The types of business aircraft vary widely, ranging from propeller-driven aircraft to jets to 
helicopters. 

Companies rely on business aviation for fast, flexible, safe, secure and cost-effective access to 
destinations across the country and around the world. 

The NBAA Air Traffic Services (ATS) represents the interests of business aircraft operators 
from  the  floor  of  the  FAA’s  Air  Traffic  Control  System  Command  Center  (ATCSCC)  to  ensure  
equitable access to airports and airspace in the daily management of the National Airspace System 
(NAS). 

NBAA offers news and resources related to the safe operation of business aircraft, safety 
education resources and annual Flying Safety Awards recognizing excellence in safe operations. 

Human factors is the study of the relationships between people and their activities through the 
systemic application of the human sciences, integrated within the framework of system engineering. 
Within the context of aviation, that study includes the interactions among aviation personnel, their 
environments, and equipment. 
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As part of its Top Safety Focus Areas initiative, the NBAA Safety Committee has created 
resources to promote safety and support professional behavior throughout business aviation. 

NBAA's Single-Pilot Operations resource page is meant to serve as an introduction to a host 
of valuable resources and offer access to a variety of industry professionals ready to help you learn 
to safely navigate the world of flying alone in a cockpit. 

The Airport Audit Tool is designed to assist operators in identifying current and potential 
hazards related to airport operations that are not readily apparent during the crew’s routine preflight 
preparations. 

Each year, NBAA reviews its annual Flying Safety Award applications to identify and 
recognize those companies who have reached the milestone of flying 50, 60 and 75 or more years 
without an accident. 

The highest priority for NBAA and the industry it represents has always been ensuring safety 
in every aspect of business aviation. Because of this consistent focus, the safety record for business 
aviation has historically been comparable to that for the major passenger airlines. 
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The electrification of an aircraft is the process of acquiring an electric charge by an aircraft. If 

the flight takes place with a clear sky and no bad weather conditions, then the aircraft acquires a 
slight electrical charge, since meets with a small amount of atmospheric particles. When flying in 
clouds and precipitation, the electrification of an aircraft can be significant. 

The electric charge acquired by an aircraft depends on the strength of the currents charging 
and discharging the aircraft. These currents increase with increasing airspeed. Therefore, high-speed 
aircraft are more exposed than low-speed aircraft. In cruising flight, the aircraft’s charge is stronger 
than at minimum speeds. 

The  distribution  of  electric  charge  on  the  surface  of  the  aircraft  is  not  uniform.  The  charge  
density increases faster at the ends of the wings, stabilizer,  in the forward fuselage of the aircraft. 
Especially strong charge occurs on the non-metallic parts of the surface of the aircraft. An iced-up 
aircraft is charged more strongly than an aircraft with a clean metallic surface. 

The most intensive electrification of the aircraft occurs when flying in crystalline clouds and 
precipitation.  The  discharge  of  the  aircraft  by  electrostatic  discharges  occurs  in  the  clouds  of  the  
upper layer, in cumulonimbus, not reached the thunderstorm stage, in nimbostratus, stratocumulus 
and stratus clouds. Especially exposed to electrostatic discharges aircraft that has a large flight 
mass. Most often this occurs at altitudes of about 500 ... 4000 m, in the temperature zone of 0 ° C ... 
-15 ° C, at flight speeds of more than 500 km / h. As a result of such discharges, the following were 
noted: the failure of the aircraft`s radars, the destruction of antenna RADOMEs, the failure of 
antenna devices, damage to the structural elements of the fuselage, wingtips and tail unit. Especially 
exposed to damage such discharges dielectric nose fairing onboard radar, with high electrical 
resistance. 

With a large aircraft charge, electricity leaves plane not only through dischargers, but also 
through protruding pointed parts of the aircraft, for example, through antennas, edges of wings and 
keel, air pressure receiver, etc. 

Signs of a strong electrification of the aircraft are: 
• the occurrence of strong radio interference, especially at medium and highfrequencies; 
• the occurrence of a glow at the ends of the wings in the dark, flying sparks on the windows 

of the cabin (“Lights of St. Elm”) 
At  this  point,  electrification  does  not  present  a  particular  hazard,  nor  does  the  discharge  of  

lightning or the discharge of static electricity caused by electrification. For this, any modern aircraft 
is equipped with electrostatic dischargers. Usually they are placed on the rear edges of the wing and 
tail with which a static charge flows into the air. But do not neglect the recommendations and safety 
rules, as there are no trifles in aviation. 
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More and more people travel by plane each year and the industry is only growing in recent 
years. Supersonic speed, modular cabin design, all electric power, transparent cabin walls, pilotless 
planes personal jets for everyone - that all sounds great. But what's actually the plane of the future 
in the next 15 to 20 years? What will  be the next major aircraft  release to make an impact on the 
industry? 

The twin-aisle 240-270 seat New Mid-Market Airplane (NMA) or Boeing 797 is  widely  
expected to be introduced at the Paris Airshow in July 2019.  The Boeing 797 will be a brand new 
plane between the size of the 737 and the 787 and here's what it will look like: it will have between 
225 and 260 seats and a range of 6,000 miles, enough to get even to the American West Coast from 
London while the increased range of the 737 max planes is allowing transatlantic service from 
smaller cities in the British Isles an American East Coast. 

The Boeing 787 Dreamliner has made a significant impact on the airline industry lately. This 
relatively small super efficient long-range airplane has allowed for the advent of long haul budget 
airlines and for traditional airlines to open up long-haul routes between smaller markets. Now the 
near future of aviation has a lot to do with one decision Boeing made almost a decade ago a 
decision they've been regretting ever since. 

By the turn of the millennium about a thousand were made and sales were slowing rapidly so 
Boeing pulled the plug on the aircraft's production in 2004 but then in 2007 the aircraft started to be 
used for something it wasn't intended for transatlantic service. When the 757 was originally 
developed airlines weren't really allowed to fly twin-engine aircraft over long stretches of ocean. 
But the regulations changed so Airlines changed how they used the plane with a range of well over 
4,000 miles. The 757 can easily reach most destinations in Western Europe from the US East Coast 
when operating  smaller plane airlines are almost guaranteed that they can fill the seats. So they're 
almost guaranteed to make money instead of operating larger planes that might not fill up airline 
started flying this single aisle twin-engine plane across the Atlantic. The smaller size also allowed 
Airlines to fly to smaller destinations with smaller demand. United for example flies this planes on 
routes like New York to Shannon Birmingham Edinburgh Lisbon and Stockholm at the same time, 
since the plane was originally developed for domestic routes. It can easily be used for shorter 
domestic  flights  between transatlantic  flights  which  leads  to  high  aircraft  utilization.  It’s  a  key  to  
profitability but these planes are getting old. Some have been in service for well over 30 years and 
airlines  need  to  retire  them  to  remain  competitive  both  with  passenger  comfort  and  aircraft  
efficiency. And right now nobody really knows what's going to replace these aging 757s. 

There's a huge gap in the market: the biggest Boeing single-aisle aircraft in production is the 
737 max 10. While the smallest twin aisle aircraft is the 787-8 Dreamliner in an all-economy 
configuration the max 10 carries 230 passengers while the Dreamliner carries 359 passengers. 
Meanwhile the max 10 can fly up to 3,700 miles while a Dreamliner can fly up to 80 300 miles at 
between 230 and 280 passengers up to 4,000 nautical miles. The 757 perfectly fits between the two 
sizes but we need a plane of the future for this middle spot neither Boeing or Airbus has officially 
announced plans for a middle of the market plane but it's almost certain that the next entirely new 
plane to hit the market will be in this sweet spot of size. Boeing tried to hurriedly make a plane this 
size with a 737 max program but many traditional airlines aren't buying it. 

Budget airlines love using it to serve between the British Isles and US East Coast. But the 
largest 737 max can only fly up to 3,700 miles only barely reaching continental Europe from New 
York United Delta and American Airlines all want a longer range and slightly larger plane for their 
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low demand transatlantic routes. This Boeing 797 will open transatlantic service from cities deeper 
into the continents along with replacing with the aging 757s. With super efficient engines and 
composite design it will be one of the most efficient planes yet and further drive down the cost of 
hopping the pond. 

The Boeing 797 would most likely enter service in 2025. So it will be a while until we know 
which manufacturer chose correctly what's next after completing their entire ranges of aircraft sizes 
what will Boeing and Airbus make to remain competitive. 
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Pre-flight preparation is an essential preliminary to all flights. Usually, it comprises the 

following five stages, although stages 1. and 2. may be interchanged:AIS briefing; Meteorological 
Briefing; Route Selection; Chart Preparation; Flight PlanPreparation. 

Aeronautical Information Service(AIS) Briefing involves identifying all aeronautical 
information which may affect the flight. This comprises:permanent aeronautical information, 
contained in nationalAeronautical Information Publications (AIPs) or commercial flight guides and 
printed on aeronautical charts; temporary information contained in NOTAMs, Aeronautical 
Information Circulars, etc. 

This briefing note illustrates the importance of flight preparation and discusses the details of 
conducting effective briefings. It provides an outline of how to structure and conduct effective 
preflight briefings. The focus is not only on briefings between the pilots but also on including the 
entire crew in order to promote synergy. 

Briefings should help both the pilot flying (PF) and the pilot not flying (PNF) understand the 
desired sequence of events and actions, as well as the condition of the aircraft and any special hazards or 
circumstances involved in the planned flight sequence. To achieve the safety and efficiency benefits of 
good flight preparation, all crewmembers should strive for high-quality briefings. 

Most aerodromes contain briefing facilitiesfor use by pilots preparing for a flight; however, 
this may be limited in its geographical coverage. Where this is so, there may be a direct link to a 
central aeronautical library, or on-line access to aeronautical information may be available.The 
contents of AIPs are laid down by ICAO Standards; however, national AIPs are of limited 
geographical coverage and commercial flight guides are usually more convenient to use. 

The importance of briefing technique is often underestimated. The style and tone of a briefing 
play an important role in its effectiveness. Interactive briefings (e.g., confirming agreement and 
understanding by the PNF after each phase of the briefing) are more effective and productive than 
an uninterrupted lecture from the PF followed by: “Any questions?” Interactive briefings provide 
the PF and PNF with an opportunity to communicate and to check and correct each other as 
necessary  (e.g.,  confirming  the  use  of  the  correct  departure  and  approach  charts,  confirming  the  
correct setup of navigational aids for the assigned take-off and landing runways). 

Briefings should be conducted by speaking face-to-face, while remaining alert and vigilant in 
the  monitoring  of  the  aircraft  and  flight  progress.  The  briefing  technique  of  the  PF  should  
encourage effective listening to attract the PNF’s attention. The briefing should therefore be 
conducted when the workload of the PNF is low enough to permit effective communication. 

Whether anticipated or not, a significant change in an air traffic control (ATC) clearance, 
weather conditions, landing runway or aircraft condition requires a crew to review relevant parts of 
previously completed briefings. A re-briefing is almost always beneficial under these 
circumstances. 

Meteorological briefing involves determining forecast and actual weather conditions for the 
route planned and for selected airfields along the route.En-route weather comprises forecast winds 
and temperatures at cruising levels along the route together with forecasts of en-route weather 
conditions, especially cloudconditions and any associated turbulence and/or icing. This information 
is depicted on special charts. 

Airfield weather reports may be either actual reports (Meteorological Terminal Air Report 
(METAR) or forecast conditions (TAF). METARs are issued at regular intervals; when a significant 
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change to conditions occurs before the next METAR is due, a special report (SPECI) is issued. In 
the  interests  of  brevity  and  clarity,  written  METARs,  SPECIs  and  TAFs  always  follow  the  same  
format  and  employ  simple  self-evident  codes  (see  Further  Reading).If  the  aerodrome  has  a  fully  
staffed meteorological office, a forecaster may be available to explain the forecast and any expected 
hazards. 

Where briefing is by reference to printed matter only, a degree of expertise is necessary to 
decode the various different types of information.When choosing the route for a flight, the 
following considerations must be taken into account where applicable: 

 Flights across National Boundaries. Flights which will cross national boundaries must obey 
the relevant regulations contained in national AIPs. 

 Controlled Airspace. Flights to be conducted wholly or partly within controlled airspace 
must follow the provisions of the appropriate national authorities, contained in the national 
AIP. Other flights must avoid controlled airspace. 

 Airspace Restrictions. Flights must avoid airspace restrictions, including danger, prohibited 
and restricted areas, and other flight restrictions (e.g. VIP flights). 

 RVSM Airspace. Reduced Vertical Separation Minima (RVSM) airspace must be avoided 
when operating aircraft for which RVSM approval has not been granted. 

 Weather. 
o Where  possible,  the  route  should  avoid  areas  of  forecast  extreme  weather  conditions,  

e.g. severe turbulence, or moderate or severe icing. 
o Weather conditions at the departure, destination and alternate airfields must be better 

than the specified minima. 
 Mode of Navigation. 
o Navigation equipment in the aircraft must be adequate for safe operation in accordance 

with national AIPs. Equipment serviceability must satisfy the relevant Minimum 
EquipmentList. 

o Where visual navigation is to be employed, the route should avoid areas of low cloud or 
areas where visibility is forecast to be poor; 

o Where navigation is to be by use of radio navigation aids, the route may be designed to 
follow tracks between radio beacons or radials or bearings from radio beacons. 

 Over-water Flights. Special rules apply to flights over water: 
o Flights across the North Atlantic above specified flight levels must conform to the 

North Atlantic Track structure. Similar provisions may apply in other geographical 
areas. 

o Flights by twin-engined aircraft may be required to route in accordance with Extended 
Range Twin Engine Operation procedures. 

Charts used must be marked with all relevant airspace restrictions, i.e. controlled airspace, 
danger, prohibited and restricted areas.Charts printed with aeronautical information must be 
checked to ensure the currency of depicted information. 

Temporary airspace restrictions notified in NOTAMs or AICs must be marked on charts 
The route to be flown should be marked on charts, including, where appropriate, 

topographical charts.Where appropriate, important bearings or ranges from navigational beacons 
(e.g. those which define a turning point or entry into controlled airspace) should be marked on the 
chart. See also Navigation by Radio Aids. 

Where required by national procedures, an Instrument Flight Rulesor Visual Flight Rules 
flight planshould be prepared for submission to ATC authorities. The ATC flight plan must be 
submitted in good time, as specified in the national AIP.Whether or not an ATC flight plan is 
required, a navigation flight planshould be prepared for the route, showing planned levels, 
minimum safe flight levels, tracks, distances, times, Estimated Time of Arrivals and fuel 
requirements and any other information specified by the operator. 
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Sustainable aviation fuel (SAF) is the name given to advanced aviation biofuel types used in 
jet aircraft and certified as being sustainable. Aviation biofuel is a biofuel used for aircraft. It is 
considered to be the primary means by which the aviation industry can reduce its carbon footprint. 
After a multi-year technical review from aircraft makers, engine manufacturers and oil companies, 
biofuels were approved for commercial use in July 2011. NASA has determined that 50% aviation 
biofuel mixture can cut air pollution caused by air traffic by 50-70%. 

A  biofuel  is  a  fuel  that is produced through contemporary biological processes, such as 
agriculture and anaerobic digestion, rather than a fuel produced by geological processes such as 
those involved in the formation of fossil fuels, like coal and petroleum. If the source biomatter can 
regrow quickly, the resulting fuel is said to be a form of renewable energy. Biofuels can be derived 
directly from plants (i.e. energy crops), or indirectly from agricultural, commercial, domestic, 
and/or industrial wastes. 

Biofuels are in theory carbon-neutral because the carbon dioxide that is absorbed by the plants 
is equal to the carbon dioxide that is released when the fuel is burned. Second generation biofuels 
are fuels manufactured from various types of biomass. Biomass is a wide-ranging term meaning any 
source of organic carbon that is renewed rapidly as part of the carbon cycle. Biomass is derived 
from plant materials, but can also include animal materials. 

New biofuel made from sugarcane biomass could reduce greenhouse gas emissions from 
aviation, researchers suggest. And as an added bonus, this sweet source of airplane fuel wouldn’t 
need to compete with food production as it can be grown on areas unsuitable for agriculture, or 
marginal land. 

Researchers  from  the  University  of  California,  Berkeley,  have  developed  a  new  method  to  
convert sugar and biomass-derived organic molecules called ketones into compounds that could 
serve as the building blocks of aviation fuel, and perhaps even diesel. This new route of chemistry 
has allowed to put these components together to make jet diesel and lubricants. 

Though many governments have acknowledged the need for alternative fuel to reduce 
greenhouse gas emissions from the aviation industry, and to mitigate climate change, they have yet 
to draw a ‘road map’ to using more renewable energy. Finding viable alternatives to aviation fuel is 
particularly challenging because neither solar power nor electricity can meet the needs of aviation 
fuel. 

Today all jet fuel is made almost exclusively from petroleum but the mandates in the US and 
Europe are that, progressively, more and more of the aviation fuel will have a biomass component, 
without specifying how it gets there. There are strict requirements when it comes to aviation fuel as 
it can’t contain any oxygen, must possess the right lubricity and boiling point distribution, and has 
to have a low pour point, which means it can’t become gelatinous at extremely low temperatures.  

The study, published in the Proceedings of the National Academy of Sciences, suggests that 
their strategy could reduce greenhouse gas emissions by 81%. Researchers urge policymakers to 
push for mandates that will tackle the issue of cost, where any new technology producing a product 
that already exists is in a cost disadvantaged position. With time, researchers hope the technology 
could be developed commercially. 
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Turbulence is one of the most unpredictable of all the weather phenomena that are of 

significance to pilots. Turbulence is an irregular motion of the air resulting from eddies and vertical 
currents. It may be as insignificant as a few annoying bumps or severe enough to momentarily 
throw an airplane out of control or to cause structural damage. Turbulence is associated with fronts, 
windshear, thunderstorms, etc. In reporting turbulence, it is usually classed as light, moderate, 
severe or extreme. The degree is determined by the nature of the initiating agency and by the degree 
of stability of the air. 

Light turbulence momentarily causes slight changes in altitude and/or attitude or a slight 
bumpiness. Occupants of the airplane may feel a slight strain against their seat belts. 

Moderate turbulence is similar to light turbulence but somewhat more intense. There is, 
however,  no loss of control of the airplane.  Occupants will  feel  a definite strain against  their  seat  
belts and unsecured objects will be dislodged. 

Severe turbulence causes large and abrupt changes in altitude and/or attitude and, usually, 
large variations in indicated airspeed. The airplane may momentarily be out of control. Occupants 
of the airplane will be forced violently against their seat belts. 

In extreme turbulence, the airplane is tossed violently about and is impossible to control. It 
may cause structural damage. There are four causes of turbulence. 

Mechanical Turbulence: friction between the air and the ground, especially irregular terrain  
and man-made obstacles, causes eddies and therefore turbulence in thel ower levels. The intensity 
of this eddy motion depends on the strength of the surface wind, the nature of the surface and the 
stabiliy of the air.  

Thermal (Convective) Turbulence: turbulence can also be expected on warm summer days 
when the sun heats the earth's surface unevenly. Certain surfaces, such as barren ground, rocky and 
sandy areas, are heated more rapidly than grass covered fields and much more rapidly than water. 

Frontal Turbulence: the lifting of the warm air by the sloping frontal surface and friction 
between the two opposing air masses produce turbulence in the frontal zone. This turbulence is 
most marked when the warm air is moist and unstable and will be extremely severe if 
thunderstorms develop. Turbulence is more commonly associated with cold fronts but can be 
present, to a less degree, in a warm front as well. 

Windshear: is the change in wind direction and/or wind speed over a specific horizontal or 
vertical distance. Atmospheric conditions where wind shear exists include: areas of temperature 
inversions, along troughs and lows, and around jet stream. When the change in wind speed and 
direction is pronounced, quite severe turbulence can be expected.  

Clear air turbulence is associated at high altitudes (i.e, above 15,000 feet above ground level) 
with the jet stream.Clear air turbulence is not associated with cumuliform clouds, including 
thunderstorms, occurring at or above 15,000 feet. Clear air turbulence is not restricted to cloud-free 
air (75% of all CAT encounters are in clear air).Convection currents cause the bumpiness 
experienced by pilots flying at low altitudes in warmer weather.  

On a low flight over varying surfaces, the pilot will encounter updrafts over pavement or 
barren places and downdraft over vegetation and water. Ordinarily, this can be avoided by flight at 
higher altitudes. When the larger convection currents form cumulus clouds, the pilot will invariably 
find smooth air above the cloud level. 
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Managing a hotel requires an innate ability to multitask and be flexible. You must be able to 
instantly switch gears from customer service to staff management to high-level marketing and event 
planning. It's your job to make sure the customers are happy and safe during their stay at the  
hotel 2 . 

Location plays a vital role in the success of a hotel. Tourism statistics help in identifying the 
number of domestic versus international visitors, this makes it easier to decide the most suitable 
location for the hotel. Tourists look for a hotel that is possibly nearest to downtown, the beach or 
other attractions of the city. Businesses and corporate groups will usually look for spaces 
downtown, near the office or near conference centers. They’ll want large rooms that meet their 
conference or event needs. 

The modern hotel industry is much more than about just providing accommodations and room 
service. It is needed to provide an overall innovative experience to guests by identifying their needs 
and expectations. 

In the world of digital marketing, it’s important to keep an eye on upcoming trends and 
changes. It’s also necessary to monitor competitors’ progress. Using networks to scoop the 
information regarding their success factors and their challenges. 

For tracking own performance, it is not enough just rely on checkout feedback forms for 
reviews. Guests may have a bad experience to share and that’s the information they’re going to 
share on social media or hospitality forums. Therefore, keep yourself updated on any reviews 
posted about hotel and try to respond to an angry customer with a soft reply. 

Communication is the most crucial skill for a hotel team. A hotel manager should train their 
employees to communicate better in an effort to reduce errors and miscommunication 1 . Good 
communication means listening to guests, understanding their problems and valuing their feedback. 
Great communication from every member on the team can easily impress a guest and turn them into 
a loyal customer. 

A thorough understanding of safety rules and the need to stay calm in an emergency are both 
crucial. Keeping guests safe and secure should always be biggest concern. Make sure all sprinklers 
and smoke detectors are in working condition, hygiene and cleanliness are maintained in the entire 
hotel — especially in the kitchen — swimming pools are cleaned regularly, room service is up to 
date, and guests complaints are top priorities 2 . 

Make rules flexible enough so they can be changed, keeping in mind the sensitivity of a 
situation. By giving hotel managers authority to make decisions under critical situations, you will 
be empowering them to accommodate guests in a timely manner. 

To provide the best experience to guest, it’s essential to be highly vigilant to every minor 
detail of the hotel. It ranges from greeting guests with a smile on the face to putting fresh flowers in 
the vase of the hotel lobby, providing impeccable customer service, serving fantastic food, keeping 
properly folded napkins, maintaining an efficient checkout, and so much more. 
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Active tourism - all types of tourist trips in a diverse natural environment, characterized by an 
active way of traveling (on foot, cycling, skiing, horseback riding and water with the use of small 
craft) along the route, that is, with the expense of the corresponding physical efforts of the tourist. 
In our program to active types of tourism included: cycling, rafting along rivers, hiking in the 
mountains.  The  feature  of  active  tourism is  that  the  achievement  of  sports  results  is  not  the  main  
goal here, and therefore it can be more accessible for the general public. The main task of active 
tourism is teaching citizens to use free time reasonably, ensuring the optimal use of tourist 
resources, caring for the personal safety of tourists, protecting their rights, interests, property. 

This branch of tourism presupposes  improvement, restoration of forces, improvement of 
medical and physiological data by means of change of forms of activity, dosage movement, rational 
nutrition, nervous discharge, increase of adaptation to unusual conditions; - improvement of general 
and special physical training, elaboration of endurance, agility, strength, balance; - Providing 
practical skills in overcoming obstacles, mastering the technique of traveling on foot, skiing, 
cycling, dam; - mental enhancement and emotional enrichment of the inner world of man, education 
of determination, courage, self-confidence, responsibility; - expansion of ethnographic outlook, 
improvement of teaching and methodological training, replenishment of knowledge on geography, 
biology, history, ethnography and culture; - mastering of the theoretical foundations of organizing 
and conducting campaigns, developing routes, planning the work of tourist groups; - To obtain 
sports experience in hiking [1]. 

Recently, the term "active tourism" has become very popular. And international tourism 
researchers point out that in recent years there has been a tendency to become active (or adventure) 
tourism as a separate segment of the industry [2]. 

In Ukraine, in recent years, there have been positive developments in this area, in particular: 
there are specialized tour operators from active tourism, new objects of active recreation are 
opened, rental points and tourist equipment are available, specialist base of accommodation is 
expanding. However, among domestic tourists, there is no increase in demand for active recreation. 
For the most part, active tourism in Ukraine is individual in nature, developing within tourist clubs 
or clubs. 

By studying contemporary scientific literature on the interpretation of the above mentioned 
term, we conclude that active tourism is a type of tourism that involves certain physical activity 
using active means of transportation, mainly in territories with unique landscape and preserved 
natural environment. 

For the active tourism, many regions of Ukraine are ideally suited due to the diverse 
landscape - the alternation of lowlands and mountains, swamps and plains, steppe, forests and 
mountains, etc. 

Consider the main types of active tourism: pedestrian, mountain (including mountaineering), 
water, cycling, skiing, rock climbing, speleotourism, diving, equestrian, aeronautics, sailing, 
roupjamming, multiplayer, canyoning, event. 

Tourist territories of Ukraine have more than enough potential for the development of active 
tourism. For example, more than twenty rivers in different regions are used for rafting and 
catamarans, rafters, kayaks and alloys. Rivers with rapids of 2-3 categories are located in the 
Carpathian region and in Central Ukraine, in other regions of the river, mostly calm and 
comfortable for families. Particularly interesting is the tourist region of Podnistrovia, where the 
rivers flow in picturesque deep canyons up to 200 m high. 
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The season for rafting and catamaranting in Ukraine begins at the end of April. During this 
period, the most spectacular rapids of the Prut, Black Cheremosh, Black Tisza with stormy cold 
water, high rapids, rocks and incredible drive are popular. In the summer and autumn, the most 
popular were the Dnister with a huge green-red canyon, the Southern Bug with roaring granite 
rapids, Sluch with clear clear water, Seversky Donets with melancholic Cretaceous Holy 
Mountains, Desna with ancient vegetation and countless lakes and many others [3]. 

In addition to water tourism, our country has a fairly well-presented opportunities for diving. 
Waters around the Crimean peninsula hide under the rubble of ships of different times. In addition 
to the wreckage of ships and planes during the war, the objects interesting to divers are the ancient 
settlements, a diverse underwater relief with caves and grottoes. There are interesting places in 
other parts of the country: the Black Sea coast near Odessa, the water area of the Kherson region, 
the sea bottom near the island of Snake hid ships, planes, amphoras of ancient and medieval times. 
Some freshwater reservoirs in Ukraine are also interesting for diving. In particular, entire villages 
were flooded with the waters of the Dnipro reservoirs, and the remains of the Dniester reservoir are 
hidden. Bakota, which during the XI-XIV centuries. It was a big city of Galicia-Volyn principality. 
In general, the underwater archaeological heritage of Ukraine has almost 900 monuments, and 
about 1000 have not yet been explored [4]. 

Thus, in Ukraine there are all prerequisites for popularization and rapid development of active 
tourism. 
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From the beginning of space exploring and developing, when air travel become popular, easy 

and fast method of moving from point A to point B “Space tourism” interests many people and 
commercial companies.  

But why? On my opinion the main reason was, and actually is popularizing of space 
discovering and everything connected with rockets, spaceships, other planets colonization and so 
on. Generally, this topic is really ambiguous, has many points of view as positive as negative. 
However, space tourism remains one of the most interesting and perspective ideas of our future 
development. 

For the entire of its existence intelligent human looked on the sky, ponder, and dreamed to 
reach to it.  

When in 1957 humanity launched first artificial satellite, called “Sputnik-1” on Earth’s orbit 
everyone  understood:  that  is  our  future!  By  the  way,  everyone  who  had  at  least  simple  radio  
receiver could tune on Sputnik frequency and hear it. It attracted more and more people interested 
in space.After that success “Space race” has begun. All developed countries wanted to be the leader 
in this competition and send a man to space. Years of training and attempts has made a result: 12th 
April 1961 first crewed spacecraft was successfully launched from Baikonur cosmodrome to space 
and landed on the ground. This pioneer was Soviet cosmonaut Yuri Gagarin. This made it clear that 
human can survive in microgravity conditions out of atmosphere. Space exploration and manned 
launches began to grow rapidly. 

While in 1970’ spacecrafts became more developed, safer and overloads weakened the idea 
was born that perhaps people other than highly-trained astronauts might be able to go to space. First 
big step in commercial space development was announcement of  US president Richard Nixon in 
1971: “Start of the new aerospace industry program  which uses newest spacecraft called “Space 
Shuttle” will be a beginning of new era of spaceflight” As for Space Shuttle: it is really genius 
invention because literally it is space plane that can land on the aerodrome after spaceflight; it has 
comfortable and spacious cockpit, living and huge cargo compartment to make it possible to bring a 
lot of equipment, outfit and even satellites and other spacecrafts such as Hubble telescope that was 
delivered to space in 1990. It launches attached to the huge fuel tanker and two solid powered 
rockets from the launch pad.  

After a few years of exploitation of Space Shuttle some commercial organizations such as 
Rockwell International decided to integrate Shuttle to passenger spacecraft by replacement of the 
cargo compartment on the passenger cabin, designed to carry up to 74 passengers into orbit for 3 
days, it was the first large-scale concept for the space tourism industry.  

In spite of the fact that the idea was never realized, it has greatly influenced the further 
development of space tourism industry, also Space Shuttle program has brought good results and 
invaluable experience during 135 missions in which 355 people have been in space. 

The very first tourist flown to space in 1984 by Space Shuttle. It was Charles Walker whose 
ticket was paid by his employer - McDonnell Douglas, he is widely considered the first non-
government astronaut. These successes helped NASA gain confidence in their Space Flight 
Participant program, created to encourage citizens without scientific or government roles to go to 
space. This year considered to be the beginning of space tourism!  

As  soon as  a  new century  began  the  newest  commercial  industry  started  to  gain  revolution.  
Space tourism became a small but consistent reality.  American Dennis Tito purchased a ticket to 
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the  Mir  space  station  through  MirCorp, a Russian commercial spaceflight company. When Mir 
was decommissioned in 2001, Tito worked with Space Adventures to transfer his $20 million ticket 
to the International Space Station. In April 2001, Tito began an almost-eight-day stay aboard the 
ISS, the first private citizen who had purchased his ticket to space.  

Over the next few years, six more private citizens went to the International Space Station: 
2002: South African computer millionaire Mark Shuttleworth 
2005: American sensor hardware millionaire Gregory Olson 
2006: Iranian-American software millionaire Anousheh Ansari 
2007: Hungarian-American software billionaire Charles Simonyi (who visited again in 2009) 
2008: British-American video-game millionaire Richard Garriott 
2009: Canadian billionaire artist Guy Laliberté 
As the second decade of the 2000s began, most people wanted to see more space exploration. 

Unfortunately, in the first few years, progress reversed, and by mid-2011 the U.S. Space Shuttle 
program flew its last flight. From that point onward, crews to the International Space Shuttle flew 
aboard Russian Soyuz rockets and it became the only way to fly to space that is why space tourism 
faced with big problem. Industry needed new ideas and decisions. And we are getting to a new 
period of space tourism development. 

SpaceX 
It is world well-known company one of the leading organizations in space industry. Initially 

SpaceX team under the direction of businessman engineer and space exploration lover Elon Musk 
targeted on making space flights affordable as for commercial organizations as for usual people. 

As for today company has regular launches of Falcon 9 rockets with reusable first stage 
boosters that return to the atmosphere and successfully land on the ground or drone-ships.  It makes 
launches much cheaper and therefore they are in great demand.SpaceX has regular flights to the 
ISS, using their cargo ship – “Dragon”. Also SpaceX has successful demo launch of the most 
powerful  rocket,  among  the  currently  used  –  Falcon  Heavy  while  two  side  boosters  have  
synchronously landed on specially designated landing pads; also this rocket is going to be launched 
in its first commercial mission - 7th April 2019. On the 2nd March theymade firstsuccessful testflight 
of the newest crewed spacecraft, called “Crew Dragon”.Space ship flew to the ISS and returned 
back on Earth. For today's day company has ambitious plan to colonize “Red planet”, by using the 
biggest and the most powerful rocket that have ever been, called “Big Falcon Rocket” or BFR. 
Either SpaceX has two bought tickets on the flight over the Moon on one more big and powerful 
rocket - “Starship”. 

Virgin Galactic 
It is young aeronautical company is one more modern space tourism pioneer, with a great 

potential and impressive results. 
VG team can delivers you in space by super innovative passenger space plane which they 

have designed.  
How does it work? A rocket engine equipped plane, called “SpaceShipTwo” docks with 

another double fuselage aircraft, called “WhightKnight 2” that would lift you to the height of 16 
kilometers and released you there, then your rocket glider turned on his engine and delivered you to 
the space. For today’s day Virgin Galactic has a lot of uncrewed launches and recently they 
successfully send 2 pilots and 1 passenger to space and safety returned they back. This way of space 
tourism is the cheapest now. 

Blue Origin 
It is American space tourism company, created by the founder of Amazon company Jeff 

Bezos. It is young but progressive company that designed small tourist rocket, called “New 
Shepard” consist of one stage reusable booster which lands on the launch pad after sending your big 
comfortable capsulewith huge windows to have better view on the Earth from height of over 100 
kilometers in space and returning you back by parachute. 

Basing on my observations, I concluded that quite a few people understands why we should 
develop space tourism industry and why it really important for humanity. And I am going to explain 
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why Space tourism matters? I will divide a benefits of developing of space tourism on 2 sides. First 
one is commercial and second is environmental. 

1. Commercial benefit. Space tourism developing will provide appearance of new working 
places, more and more engineers, pilots, designers, dispatchers, programmers and a lot of other 
specialists will have modern, interesting and probably highly paid jobs. Also it can make super-fast 
travelling a possibility; maybe in the nearest future we can get from Kiev to Sydney for about 20 
minutes. Nowadays rockets can generate speeds about 6-7 km/h, but the prices for the launch are 
more than 100000$, and we do not have specially adapted ‘cosmoports’ for such a journeys. But 
still, space industry is very young now and after years of developing orbital transport can be a usual 
thing for future us.  

2. Environmental benefit. While travelling in space, more and more people will see over 
planet from height it will provide formation of a completely new worldview in humanity. Also, 
from the altitude of 100-200 kilometer our home does not look as strongly protected as it 
considered; people will see that thin layer of atmosphere is almost our only defense against external 
threats. Therefore, humanity will concentrate more attention on the security of its planet external 
and internal (actually artificially created) dangers.It will induce many people toengage of protection 
the environment but not destroying it. 

As we can see space tourism is very brave and innovative industry. Development of which 
faced with many problems, but purposefulness and perseverance of humanity helped us reach 
unimaginable results. Also, space tourism is very necessary as a new fast way of journey as a 
manner how to explain humanity how important environmental protection is and how beautiful our 
planet looks from space.   And I think space tourism will be developing and developing and in the 
near future it would be usual to spend your weekends on the orbit in comfortable spaceship or even 
on another planet. 
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These days, few new planes generate the sort of buzz that the original jumbo the Boeing 747 – 
or the supersonic Concorde did back in the 1970s. But many aviation insiders say that while the 
latest jets coming off the assembly line may not have the distinctive look of those early icons, they 
will have as great an influence on the way we fly. 

For years, the airline industry has been seeking game-changing aircraft. Now they’re finally 
arriving and are genuinely changing the way that carriers are able and willing to launch new 
services and frequencies. Specifically, the latest machines can take us farther, faster, and move us in 
greater comfort than ever before. And in the process, they’ll burn less fuel – meaning that even if 
airfares don’t drop as a result, they probably won’t go up as fast as they would otherwise. 

Here are some of the newer airplanes that could change your travels: 
Airbus A220 is expected in 2019 in the U.S. The Airbus A220 seemingly popped up out of 

nowhere, but it’s really a rebranding of a new regional plane, the Bombardier CS300 series, which 
was acquired by the European airframe manufacturer earlier this year. While that doesn’t sound 
terribly exciting, this nimble narrow-body will upend expectations on short-haul routes for several 
reasons, and comes in two flavors: the -100 version, with capacity for 110 fliers, and the -300, 
which can hold between 130-160. 

On the A220, both the seat size (at least 18 inches) and the seating layout (2x3) stand out 
from  the  typical  configuration  on  single-aisle  planes:  six  seats  across,  each  with  a  width  of  17  
inches. The A220 also guzzles a lot less fuel than earlier regional planes, which means airlines will 
comprise new routes. And with longer range than the standard regional jet, there’s a possibility for 
short transatlantic hops, too. The A220-300’s advanced aerodynamics combined with turbofan 
engines contribute to an aircraft that delivers 20% lower fuel burn per seat than previous generation 
aircraft, half the noise footprint, and decreased emissions, making it a true community-minded 
jetliner. 

Both versions -100 and -300 of the A220 Family were specifically designed and purpose-built 
to represent the fusion of performance and technology, allowing airlines to connect distant points on 
continents or sectors that were previously unprofitable or impossible. 

Boeing 777X is expected in 2020. The true successor to the 747 may be Boeing’s newest 
version of the 777. The 777X is billed by the plane-maker as the biggest and best of the whole 
product line, with capacity for 406 passengers in a multi-class layout, virtually on a par with its 
bulbous-nosed predecessor (although it lacks the beloved upper deck of the former). 

The Boeing 777X's standout feature is a unique carbon-fiber folding upward wing, which 
bends  up  at  a  right  angle  so  the  wide-body  can  scrunch  into  tight  docking  spaces  at  airports,  an  
advantage that isn’t shared by Airbus A380, the world’s largest commercial airliner—its monstrous 
dimensions require airports to refit gate areas to accommodate the double decker. Emirates is 
expected to launch the jumbo into service in 2020; Lufthansa, Qatar, and Singapore are among the 
first round of customers. 

On the one hand, 777X promises a vast increase in fuel efficiency, working towards an 
operating cost reduction of up to 18 per cent, which in turn should lead to a fall in fares on long-
haul flights. Boeing says it will be the largest and most efficient twin-engine plane on the planet. 

On the other hand, it is another step in the evolution of passenger comfort, with the same 
benefits showcased on the Dreamliner expected on the 777X, including large, dimmable windows, 
higher ceilings and an anti-dry, jetlag-beating ventilation system. With a wing-span of up to 71.8 
metres and a length of 76.7 metres (longer than a 747), the 777X is one that is set to become 
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Boeing's flagship aircraft. Carrying as many as 414 passengers in a two-class set-up (in the longer 
777-9; 349 in three classes), the X is set to become the mainstay of many an international airline. 

Boom Supersonic is expected in 2025. Denver-based Boom, a startup company that’s poised 
to produce the first supersonic jet since the Anglo-French Concorde was retired more than 15 years 
ago, recently said it would make a demonstration flight by end of 2019 and aim to deliver its first 
aircraft to an airline as early as 2025. One possible customer might be Japan Airlines, an early 
investor in the company, which has an option to buy up to 20 of the 55-seat airliners, which will fly 
at just over twice the speed of sound: Mach 2.2. (The planes will likely be restricted to subsonic 
speeds, or under 700 mph, over land). 

Aircraft that fly faster than the speed of sound were first developed in the mid-20th century. 
But regulations and technical challenges halted innovation and expansion of the concept. The 
aviation startup said it aims to change that by developing a modern, supersonic passenger jet that 
travels at Mach 2.2. That's twice the speed of sound, or 1,451 mph (2,335 km/h). The Concorde, a 
now-retired supersonic passenger jet, flew at speeds of up to about 1,350 mph (2,180 km/h). At 
Mach 2.2, passengers could travel between New York City and London in 3 hours and 15 minutes. 
The supersonic jet could fly between San Francisco and Tokyo in 5.5 hours, or between Sydney and 
Los Angeles in 6 hours and 45 minutes. 

Aviation community is making efforts to bring commercial supersonic travel to passengers to 
make the story of this magnificent and hugely popular aircraft anew. 

To sum it up, regardless of a great number of the next-generation offerings from different 
manufacturers has invaded the aviation market, the competition will likely never materialize in spite 
of the critical acclaim the plane has garnered over the years for its performance, fuel efficiency, and 
design. 
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The emerging wave of change in the aviation industry will be in the form of Augmented 

Reality (AR) technology. Using AR, real-time information is used in the form of text, images, and 
audio enhancements integrated with actual objects. From computers to personalized mobile devices, 
technology has greatly altered the way we communicate and engage. AR has reached a point where 
a modern organization can use it as an efficient tool to improve business processes, workflows, and 
employee workplace training. Technological innovations impact most of the industries, and aviation 
is no exception. 

While most technologies are trickling down from healthcare applications to consumer 
markets, implementation of AR technology is also disrupting the conventional aviation landscape. 
The key utilization of Augmented Reality in aviation is its ability to overlay information at the point 
of need. It aids in visualizing navigation systems, air-traffic control, weather, terrain and airspace 
information in a 3D overlay, which is easy to understand and retain for long. Let us discuss a few 
scenarios where AR plays a major role in helping pilots: 

1. When a pilot is getting ready to taxi the flight. The Head Mounted Display (AMD) based 
on AR technology creates a virtual checklist to help with pre-flight checks. Once the check 
is completed, the HMD depicts runway information and instructs the pilot towards their 
designated runway. The pilot can even receive alerts of other flights taking off, landing, or 
taxiing. 

2. In the case of a pilot taking off or landing, AR technology overlays a corridor view to show 
the appropriate path. It is highly useful because landing and taking off are the riskiest parts 
of flying. As an aircraft gets closer to the ground, AR systems help to address emergencies, 
guiding pilots what needs to be done, mitigating the risks of takeoffs and landings. 

3. AR is helpful with the cruise phase of airlines. Relevant information including the weather 
update, flight plans, waypoints, artificial horizons, and terrain details can be demonstrated 
to increase awareness. The display can be tailored as per pilot’s preferences, and modes 
can be turned off or on, leading to more accuracy and safety in the entire process. 

The scope of AR is emerging in the field of maintenance repair and operations. Training a 
technician is a daunting as well as costly process. The trends of AR and VR are proving to be one of 
the best technologies used in the aviation sector. Virtual images of actual components are created so 
that technical staff can experience the real scenario in a safer environment. They take hands-on 
experience on virtual things and work in the same way as they would in the actual environment. 

In the coming future, Internet of Things (IoT), machine learning, and automation will play a 
key role in improving the accessibility of relevant information and collaboration between the 
workforce. New airlines are embedded with automatic sensors that collect granular data. This data 
is used to analyze when maintenance tasks can be done, imparting assistance in the real time. So, 
future depicts that humans will majorly work in collaboration with machines to achieve profitable 
results  in  efficient  ways.  It  is  highly  believed  that  automation  is  the  future  of  general  as  well  as  
military aviation. Sensor and autopilot technologies are driving this domain, ensuring to deliver a 
complete aerospace experience. 

When it comes to using AR in the aerospace, the potential benefits are countless. AR 
applications help pilots, crew, and other staff members to avoid costly mistakes and make the right 
decisions to save lives. Modern customers seek for an immersive experience, and AR is perfectly 
used to engage them. It goes without saying that the improvements done for the operations and 
safety in this industry are worth saving time. Sooner or later, AR will become the mainstream for 
modern organizations to completely transform the way workforce perform their jobs. 
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The global aviation industry has been growing exponentially. This industry, especially the 
commercial aviation sector, is constantly striving to improve both the way it works and its customer 
satisfaction. To that end, it has begun using artificial intelligence (AI). AI (by which people mean 
machine sensing and learning) will impact aviation in many ways from passenger experience to 
flight operations. Though AI in the aviation industry is still in the nascent stage, some progress has 
been made already as certain leading carriers invest in AI. 

The best improvements are made in the experience of airport security. To start with, certain 
advanced technologies are being implemented such as facial recognition, baggage check-in, 
customer queries and answers, aircraft fuel optimization and factory operations optimization. When 
it  comes to flight safety,  airport  authorities are,  for the most part,  willing to give up quite a bit  of 
privacy and to see more intelligent ways for our personal data to be used to increase security while 
making the security procedures themselves less noticeable. 

 But AI can potentially go far beyond the current use cases. AI will further the automation of 
flights and flight operations. Advances in machine vision (currently applied in the automotive 
industry) will also find distinct applications on aircraft. In highly-structured environments such as 
airports and the airspace, machine vision can increase safety and efficiency. Taxiing and ground 
operations are ripe for disruption through these capabilities. 

At a broader level, transportation is a logistics business. Machine learning is capable of 
producing unique insights that improve efficiency and passenger experience. By collecting and 
analyzing near-real-time data about every airplane as well as each individual passenger, the 
manufacturers can better integrate transport modalities. With that intelligence, they can make 
everyday travel feel closer to a personally-tailored experience. 

Fleet management is also about logistics. Modern aircraft are already well-instrumented and 
connected. Feeding data into analytics engines in near real-time will allow aircraft manufacturers to 
do more optimal predictive maintenance, which will increase reliability, lower costs, and allow 
them to build more advanced flying machines. 

Specialists working in the computer field are confident that in 15-20 years, electronic 
machines will be able to completely replace a human. This statement concerns not only the 
industries where take place mathematical calculations, but also aviation. It is known that the 
safety of passengers depends on competent actions of a qualified pilot, however, there are many 
cases when catastrophes occur due to the captain’s fault. A single mistake will inevitably lead 
to hundreds or thousands of victims. According to the statistics, it happens every year and many 
times. 

American developers are sure that by 2030 the computer will be able to easily manage the 
aircraft, and even better than a human. Not so long ago it became known that in the USA artificial 
intelligence, which is superior to human efficiency, has already been created. It was determined on 
the basis of a comparative experiment. Scientists have introduced into the computer an artificial 
intelligence program that controlled a military aircraft. 

A curious fact – the electronic machine came out the winner in the fight with a specialist in 
combat practice in terms of the correctness of tactical actions. It took only a couple of months to 
develop an innovative product, but this discovery has already been called very significant for 
aviation. It is assumed that the scope of use and functionality of AI will be much broader, as a result 
of which they will include monitoring of ships in space, as well as control of civil and military 
aircraft. 
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Experts are of the opinion that equipping artificial intelligence with pre-formed rules will 
ensure adequate safety of passengers and crew of aircraft. This is especially true of aircraft landing 
in conditions of poor or insufficient visibility and cloudy weather. It is expected that further work 
on the project of American engineers will ensure the safety of the flight in case of failure of 
important units (for example, engine breakdowns), will allow the ship to bypass the air front. And 
these  are  only  the  most  obvious  possibilities  of  the  intellect.  As  the  knowledge  of  the  product  
improves, unmanned control of combat aircraft and testing of new military equipment will become 
possible. 

It  is  surprising  that  a  sector  as  important  as  aviation  has  woken  up  to  AI  so  late.  As  AI  in  
aviation picks up its pace, there could probably be a few mergers, acquisitions or even closure of 
small airlines which will not be able to afford the investments. Now, AI seems to be the best option 
to take aviation to the next level. 
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The National Transportation Safety Board (NTSB) determined the crash occurred partly from 

the flight crew’s failure to properly declare a fuel emergency. The investigation raised safety issues 
that  included  communication  concerns  between  the  pilot  and  air  traffic  control.  Because  of  poor  
weather conditions, the aircraft was in a holding pattern and running low on fuel, but the crew did 
not use the word “emergency,” which resulted in air traffic control underestimating the seriousness 
of the situation and the need for special handling. 

In another accident in October 2001, a small Cessna Citation CJ2 business jet collided with a 
McDonnell Douglas MD-87 airliner on the runway at Linate Airport in Milan, Italy. All 114 people 
on both aircraft died, as well as four people on the ground. While many factors were noted, accident 
investigators also found that the aviation terms and phrases widely used by the controllers and pilots 
did not conform to International Civil Aviation Organization (ICAO) recommended practices. 
Communication also alternated between English and Italian. 

Those are two examples of aircraft accidents where inadequate English language proficiency 
was noted by investigators as playing a role in the chain of events leading up to the accident. 
Elizabeth Mathews, former linguistic consultant for ICAO and assistant professor at Embry-Riddle, 
believes language has been a factor more often than has been noted. As an expert in language as a 
factor in aviation safety, Mathews is part of a team at Embry-Riddle’s Daytona Beach and 
Worldwide campuses combing through databases of aircraft accidents globally to determine the role 
communication deficiencies may have played. 

That research is just one part of Embry-Riddle’s overall Language as a Human Factor in 
Aviation Safety (LHUFT) Initiative to heighten awareness, improve aviation safety and enhance 
future investigations. 

The  initiative  and  LHUFT  Center  involves  partnerships  with  Georgia  State  University  and  
Pontifical  Catholic  University  of  Rio  Grande  do  Sul  (PUCRS).  The  work  includes  joint  research  
projects; developing curriculum for aviation English; advocating for best practices in aviation 
language training, teacher training and testing programs, which are currently unregulated; and 
becoming an industry leader for language in aviation research and expertise. While communication 
is universally acknowledged to be critical to aviation safety, industry understanding of 
communication and language as fundamental aspects of aviation safety has not kept pace with our 
understanding of other human performance factors. 

Mathews noted that language issues in aviation are not investigated with the same degree of 
systematic and expert thoroughness with which other human and operational factors are considered. 

Embry-Riddle hopes to provide an organizational focus to support human factors specialists, 
accident investigators and safety experts to better consider communication and language factors and 
to build a bridge between the field of human factors in aviation and applied linguistics. The goal is 
to improve aviation safety by heightening industry awareness of the threats posed by language 
issues in aviation. 

One of the first steps of the initiative was the establishment in August of the first comprehensive 
bibliography of published resources on language as a human factor in aviation that is housed in 
Embry-Riddle’s Scholarly Commons digital repository. The free bibliography was compiled by Dr. 
Anne Marie Casey, dean of Embry-Riddle’s Scholarly Communication and the Library, and William 
Condon, research librarian. The bibliography, edited by Jane Deighan, special projects librarian, 
contains thousands of references to articles, books, reports, dissertations and theses. 
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Three new courses —  Language as a Factor in Aviation Safety, Aviation Topics and English 
for  VFR  Flight  —  are  also  being  offered  at  Embry-Riddle’s  Daytona  Beach  Campus  to  increase  
awareness and improve communication with the goal of expanding to Embry-Riddle’s Worldwide 
campuses. More are also planned. English for VFR (Visual Flight Rules) that began in the Spring at 
Embry-Riddle’s Language Institute has interactive classroom sessions teaching flight students 
listening and speaking strategies, and English language skills to successfully communicate with air 
traffic controllers. 

Jennifer Roberts, Aviation English Specialist for Embry-Riddle’s Worldwide Campus in the 
College of Aeronautics, who developed and continues to develop new curriculum, said as air travel 
increases around the world, particularly in places where English is not the primary language, so 
does the need to ensure a safe and efficient level of English language proficiency for all aviation 
personnel. 

Too many aviation personnel are receiving operational training without sufficient English 
language instruction to reach the level of proficiency that will be needed when mechanics, 
controllers, or pilots, all with different native languages, are expected to communicate about issues 
in the hangar, the tower or the flight deck. The list of potential opportunities for miscommunication 
in aviation is endless.  

As a former FAA air traffic controller, Dr. Sid McGuirk, department chair of Applied 
Aviation Sciences for Embry-Riddle’s Daytona Beach Campus, said he knows first-hand the 
importance of communication to flight safety. 

Language is key not only for pilots and air traffic controllers, but throughout many facets of 
aviation. Nearly all human factors textbooks and manuals identify communication as a critical 
element of safe operations, citing both first-language and second-language interactions as 
contributory factors to numerous accidents and incidents. Embry-Riddle is proud to be supporting 
this initiative to foster improved understanding of language use in aviation. 

Graduate student Steven Singleton, who is specializing in aviation safety management 
systems, is part of the team that is reviewing aviation accidents that have occurred during the last 30 
years. He is looking for potential evidence of language issues that could have contributed to those 
accidents. 

“Language issues are mostly ignored or not considered in many accidents and those findings 
could have been used as tools in future risk reduction,” said Singleton, who received a bachelor’s 
degree in Aerospace and Occupational Safety from Embry-Riddle this past spring. “If I can help 
find these potential factors in aircraft accidents, it can help Professor Mathews educate the aviation 
industry on ways to make it safer.” 

In conclusion a critical safety component, Aviation English should be present at the initial 
training level for building a strong foundation for careers in flight crew, ATC, and Aviation 
Maintenance. Therefore, Embry-Riddle Aeronautical University offers 120-hour intensive English 
course which utilizes authentic flight training materials to focus on the six ICAO language skills: 
Interaction, Comprehension, Vocabulary, Structure, Pronunciation, and Fluency. 

 
Literature 

1. https://news.erau.edu/headlines/language-plays-a-greater-role-in-aviation-accidents-thanthe- 
industry-may-realize/ 
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There is a belief that information-sharing is a powerful positive good, and that it is an ethical 

duty of hackers to share their expertise by writing open-source code and facilitating access to 
information  and  to  computing  resources  wherever  possible.  Hacker  ethic  is  a  term  for  the  moral  
values and philosophy that are common in hacker culture. Practitioners of the hacker ethic 
acknowledge that sharing information and data responsibly is beneficial and helpful. Whilst the 
philosophy originated at the Massachusetts Institute of Technology in the 1950s–1960s, the term 
hacker ethic is attributed to journalist Steven Levy as described in his 1984 book titled “Hackers: 
Heroes of the Computer Revolution”. The key points within this ethic are access, freedom of 
information, and improvement to quality of life. While some tenets of hacker ethic were described 
in other texts like "Computer Lib / Dream Machines" (1974) by Ted Nelson. He was the first who 
made the documentation for both the philosophy and the founders of the philosophy of hacking.  

The MIT group defined a hack as a project undertaken or a product built to fulfill some 
constructive goal, but also with some wild pleasure taken in mere involvement. The term hack arose 
from MIT lingo, as the word had long been used to describe college pranks that MIT students 
would regularly devise. However, Levy's hacker ethic also has often been quoted out of context and 
misunderstood to refer to hacking as in breaking into computers, and so many sources incorrectly 
imply that it is describing the ideals of white-hat hackers. The hacker ethic was described as a "new 
way of life, with a philosophy, an ethic and a dream". However, the elements of the hacker ethic 
were not openly debated and discussed; rather they were implicitly accepted and silently agreed 
upon.  

The hacker ethic originated at MIT and developed in academia during the second half of the 
twentieth century, and it contains a set of values that were embodied in their work:  

1. Hands on imperative: Access to computers should be unlimited and total.  
2. All information should be free.  
3. Mistrust Authority, promote decentralization. 
4. Hackers should be judged by their hacking, not by "bogus" criteria such as degrees, age or 

race.  
5. You can create art and beauty on a computer.  
6. Computers can change your life (and the world) for the better. 
The most reliable manifestation of either version of the hacker ethic is that almost all hackers 

are actively willing to share technical tricks, software, and (where possible) computing resources 
with other hackers. 

The free software movement was born in the early 1980s from followers of the hacker ethic. 
Its founder, Richard Stallman, is referred to by Steven Levy as "the last true hacker". Modern 
hackers who hold true to the hacker ethics—especially the Hands-On Imperative—are usually 
supporters of free and open source software. 

Hacking can be understood more generally as an attempt to infiltrate and dissect a particular 
domain and, first, exhibit its internal structure, that is, all that domain’s facts. But, second, and this 
is the creative, constructionist part, the hacker must find those virtual possibilities lying dormant in 
that particular domain’s actuality. The proper tools here the philosopher’s technology are 
concepts. Thus, conceptual hacking comprises the philosophical investigation into a particular 
concept (‘Knowledge’, ‘Reality’, ‘God’, ‘World’, ‘Privacy’, ‘Digital’, etc.) and the determination 
and exhibition of how that concept is understood and employed.  
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One of the main aspects that distinguish a hacker from a traditional programmer is that the 
latter shapes and configures informatics networks, while the first takes the time to detect all of its 
vulnerabilities. Noticing how our reality is built and understanding it as a series of conventions and 
learnt habits, will enable us to modify it and print it with our own protocols. Hacking is thus a 
necessary condition of the achievement of freedom. 

Around the web we often hear about a hacker “philosophy”, referring to a credo behind the 
act of revealing and capitalizing those vulnerabilities held by informatics security structures. An 
activity  that  is  not  done  with  the  purpose  of  gaining  financial  benefits  or  media  attention,  but  as  
some sort of epic self-assigned mission of inverse reengineering. Just like the philosopher, the 
hacker searches unceasingly for the truth that awaits us, lying somewhere beyond appearance –– 
This underlying truth is shared by every revolution and movement that has embodied new 
paradigms. 

Philosophy and hacking appear to be therapeutic activities; not because it cures the hubris and 
gullibility of human reason to mistake linguistic and grammatical complexities for metaphysical 
entities. Philosophy and hacking can provide the “kick” to propel us into a reflective relation to our 
default settings, in order that the worlds and situations in which we find ourselves, and their 
constitutive rules and laws, are made an object of reflection. Most importantly, higher-order 
reflection  on  the  structure  and  laws  of  domains  exposes  the  radical  contingency  of  those  
constitutive rules. Those rules could be otherwise. Philosophy and hacking can illuminate the 
radical contingency of the formal structures and laws governing all domains. This is precisely what 
makes both endeavors so radical. 

Somehow, anyone who adopts a different perspective before the state of things is a hacker. 
And he is able to reshape, by hacking and reinventing previous systems: the models that operate our 
reality (institutions, companies, governments, etc.).  

E. S. Raymond has given a good summary of the general hacker spirit in his description of the 
Unix hackers' philosophy: “To do the Unix philosophy right, you have to be loyal to excellence. 
You have to believe that software is a craft worth all the intelligence and passion you can muster. 
Software design and implementation should be a joyous art, and a kind of high-level play. If this 
attitude seems preposterous or vaguely embarrassing to you, stop and think; ask yourself what 
you've forgotten. Why do you design software instead of doing something else to make money or 
pass the time? You must have thought software was worthy of your passions once.” 

Human freedom consists not in the freedom to do what one will; human freedom designates 
the higher-order recognition of one’s role in a particular state and the ability to hack this state and 
elicit and entangle and short-circuit one’s position. Humans, like all entities, are engineers and 
hackers.  

You may be a hacker and not even know it. Being a hacker has nothing to do with 
cyberterrorism, and it doesn’t even necessarily relate to the open-source movement. Being a hacker 
has more to do with your underlying assumptions about stress, time management, work, and play. 
It’s about harmonizing the rhythms of your creative work with the rhythms of the rest of your life 
so that they amplify each other. It is a fundamentally new work ethic that is revolutionizing the way 
business is being done around the world. 

Without hackers, there would be no universal access to e-mail, no Internet, no World Wide 
Web, but the hacker ethic has spread far beyond the world of computers. It is a mind-set, a 
philosophy, based on the values of play, passion, sharing, and creativity, that has the potential to 
enhance every individual’s and company’s productivity and competitiveness. Now there is a greater 
need than ever for entrepreneurial versatility of the sort that has made hackers the most important 
innovators of our day.  
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In 2018, airlines carried 1.2 billion passengers on more than 9.5 million flights. And the 
overwhelming majority of the transported people were carried on manned aircraft which were 
operated by pilots. 

The development of Unmanned Aircraft, commonly known as ‘drones’, has opened a 
promising new chapter in the history of aerospace. Unmanned aircraft offer a wide range of 
possibilities for the benefit of the society, ranging from environmental control and security, as well 
as a fascinating variety of commercial services. They can perform air operations that manned 
aviation struggle with, and their use results in evident economic savings and environmental benefits 
whilst reducing the risk to human life. 

Unmanned Aircraft Systems (UAS) are a new and evolutionary component of the aviation 
system, offering several new and exciting opportunities, as well as a number of challengers. 

An unmanned aerial vehicle (UAV) is an aircraft without a human pilot aboard. UAVs are a 
component of UAS; which include a UAV, a ground-based controller, and a system of 
communications between the two. The flight of UAVs may operate with various degrees of 
autonomy: either under remote control by a human operator or autonomously by onboard 
computers. 

Unmanned aircraft come in a variety of shapes and sizes, ranging from small handheld types 
up to large aircraft, potentially a similar size to airliners and, just like manned aircraft, they may be 
of a fixed wing design, rotary winged, or a combination of both. 

Unmanned Aircraft may also be referred to as: 
 Drones. 
 Remotely Piloted Aircraft Systems (RPAS). 
 Unmanned Aerial Vehicles (UAV). 
 Model Aircraft. 
 Radio Controlled Aircraft. 

Regardless of the name used, they all share the common characteristic that the person 
responsible  for  piloting  the  aircraft  is  not  onboard  it.  Just  like  any  other  aircraft  however,  an  
unmanned aircraft must always be flown in a safe manner, both with respect to other aircraft in the 
air and also to people and properties on the ground. 

Manned and unmanned aircraft of the same type generally have recognizably similar physical 
components. The main exceptions are the cockpit and environmental control system or life support 
systems. Some UAVs carry payloads (such as a camera) that weigh considerably less than an adult 
human, and as a result can be considerably smaller. 

Is it really possible for commercial aviation to move from manned to unmanned aerial 
vehicles? Commercial aviation is making first steps towards involving unmanned aircraft in an 
increasingly crowded airspace. To support safe integration of unmanned aircraft, commercial 
aviation is already heavily automated. Modern aircraft are generally flown by a computer autopilot 
that tracks its position using motion sensors and dead reckoning. Dead reckoning is defined as the 
process of calculating one's current position by using a previously determined position, or fix, and 
advancing that position based on known or estimated speeds over elapsed time and course. Dead 
reckoning, corrected as necessary by GPS, has made simple dead reckoning by humans obsolete for 
most purposes. This process is facilitated by Inertial navigation systems (INSes), which are nearly 
universal on more advanced aircraft, use dead reckoning internally. An inertial navigation system 
(INS) is a navigation device that uses a computer, motion sensors (accelerometers) and rotation 
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sensors (gyroscopes) to continuously calculate by dead reckoning the position, the orientation, and 
the velocity (direction and speed of movement) of a moving object without the need for external 
references. Often the inertial sensors are supplemented by a barometric altimeter and occasionally 
by magnetic sensors (magnetometers) and/or speed measuring devices. 

Advances in sensor technology, computing and artificial intelligence are making human pilots 
less necessary than ever in the cockpit. In order to reduce accidents and incidents caused by human 
error  some  airlines  have  gone  so  far  as  to  require  their  pilots  to  use  the  autopilot  feature  during  
cruise flight because it performs more efficiently. 

In a recent survey of airline pilots, those operating Boeing 777s reported that they spent just 
seven minutes manually piloting their planes in a typical flight. Pilots operating Airbus planes spent 
half that time. And commercial planes are becoming smarter all the time. 

Technology improvements over the last 50 to 60 years have made flying safer than ever 
before. Some decades ago the large planes that flew the longest flights in the world required three or 
even four people on duty in the cockpit simultaneously. Now, updated versions of those same 
aircraft or newer, more efficient airframes that replaced them can be managed by two pilots just as 
effectively. 

Scientists considered that nowadays up-to-date aircraft like Boeing 787 and Airbus A350 can 
be operated by one pilot. The fact is that passengers don’t trust and don’t believe that one pilot will 
cope with any situation on board. They think a pilot on board an aircraft can see, feel, smell or hear 
many indications of an impending problem and begin to formulate a course of action before even 
sophisticated sensors and indicators provide positive indications of trouble. 
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While air traffic is growing faster in other parts of the world than in Europe and America, 
particularly Asia, the Middle East or Russia, it may be time to thoroughly consider the question of 
having (or not) a single language for radio communications for larger airports. That is what the 
European Union did with its Implementing Regulation (EU) 2016/1185 of 20 July 2016. This 
regulation (SERA C) provides in paragraph 14015 that the English language shall be used for 
communications between the air traffic service (ATS) unit and the aircraft at aerodromes with more 
than 50,000 international instrument flight rules (IFR) movements per year. Nevertheless, the 
regulation text authorizes Member States, in which English is not the only language used for 
communications between the ATS unit and aircraft at such aerodromes, to decide not to apply the 
requirement to use the English language. 

The study highlights that the assumption behind the drafting of this paragraph is that the 
sharing of information via the exclusive use of English in radio communications would improve 
safety through better pilot situation awareness which would help detect abnormal situations, in 
particular runway incursion risks. 

Some factors may cause pilot and ATC communication error: 
1. There may be a lack of English skills from the pilots in command. 
Under ICAO (International Civic Aviation Organization) requirement, all the aircraft 

operating in international airspace should use English as official language for communication. 
However, due to the different cultural background, Asia pilots have difficulty to use and understand 
the language especially for those elder pilots. 

2. Fatigue after long time flight will cause the negative impact of communication. 
As we know the biggest enemy in aviation safety it is the pilot fatigue. Fatigue will reduce the 

speed of brain reaction which has directly caused a lot of different errors. After 13 hours of flight 
journey  when  the  aircraft  touch  down  in  JFK  airport,  those  pilots  in  this  aircraft  crossed  several  
time zones, irregular working period and noise will also disturb the sleep quality during the flying 
time. Pilots must deal with sleep deprivation while on nights as well the effect of the trough of the 
circadian rhythms. As a result it is difficult for pilots to keep working efficiently while feeling 
sleepy. Therefore, fatigue and circadian rhythms may be one of the main factors which can cause 
the communication error during the taxing time. 

3. Communication conjunction during the peak traffic hour. 
New York JFK airport is one of the world’s busiest airports. Hundreds of aircrafts depart and 

arrive in this airport during the peak hour. One air traffic controller need to guide and manage 
different aircrafts at the same time, and therefore, when all people communicate at the same time, 
there may be aircraft communication conjunction. 

Global problem in communication errors This is when one of the representatives conducts 
radio communication simultaneously in two languages. This is a great burden on the human mind 
and distracts him from the main task. The study showed that the dispatcher who conducts radio 
communication only in English, is more demanding on his work, and the pilot, for whom the second 
language is not his native, understands the air situation entirely. 
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Against the backdrop of global challenges related to climate change, air pollution and reduced 

non-renewable energy, the number of air travel in the world is steadily increasing, and the 
requirements for ensuring safety and environmental friendliness of flights are increasing. All this 
puts a number of progressive trends in the development of aircraft industry and makes it necessary 
to find new approaches to the design of aircraft and the implementation of optimal technical 
solutions. 

Composite materials in aviation can improve the functional properties of the aircraft, reduce 
its weight by 20-40%, while maintaining the optimum balance between strength and weight, 
increase energy efficiency, minimize operating costs and ensure flight safety through wider use of 
structural composite materials ( composites) of the new generation. 

Thus, metal composite materials with high heat-resistant, can be used to create parts of 
engines of the new generation: nozzle blades and valves of the regulated nozzle. Ceramic composite 
materials are used for the production of heat-loaded surfaces of the bow of the fuselage and the 
front of the wing of high-speed aircraft. Inform Composites with sensory elements allow you to 
track critical deformations of structures, reducing the cost of diagnostics, technical inspection and 
repair work. 

Effects:  Significant  reduction  in  the  weight  of  aircraft  (on  average  up  to  30%)  and  fuel  
consumption . Reduced time and cost of diagnostics . Increase in service life of aircraft Increase 
flight safety (increased reliability, fatigue resistance and fatigue strength of aircraft structures, etc.).  

The concept of a "more electrified" aircraft 
The possibilities of switching from rather complex and expensive in operation of hydraulic 

systems to electric are tested. In particular, electric motors are proposed to be used to control the 
elements of the wing and tail feathers, the release and cleaning of the chassis, the movement of the 
aircraft from the landing of passengers to the runway. The concept of a "more electrified" aircraft is 
still at an initial stage of development, but it has already been devoted to four international 
conferences. The main areas of application of the concept can be general aviation, commercial and 
unmanned aerial vehicles.  

In predicted large scale applications of onboard electrical equipment, requirements for their 
reliability are increased. In difficult operating conditions (for example, during flights in rain and in 
a thunderstorm), they must be capable of operating without the risk of stacking static electricity on 
the housing. 

Integrated modular avionics with open architecture  
On-board equipment of modern aircraft is a complex of interconnected systems that perform a 

lot of functions (state control, information support of the crew, interaction with other participants of 
air traffic organization, etc.). Open architecture foresees the use of the same hardware platforms for 
various applications, which allows you to achieve multifunctionality of the system. The 
development of on-board equipment for the aircraft in the framework of the integrated modular 
avionics allows improving the technical and economic performance of aircraft, reducing the time 
costs for the certification of on-board equipment and, in general, reducing its cost. 
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It is not a secret to anyone that science in the 21th century does not stand still. People could 

not imagine 10 years ago that in such short period of time we could not imagine our ordinary life 
without modern gadgets. One of them is virtual reality glasses. 

To begin with, I would like to inform what virtual reality is in general. Virtual reality is the 
world created by technical means, transmitted to a person through his sensations such as sight, 
hearing, touch and others. In other words, our entire experience of reality is simply a combination 
of sensory information and our brains sense-making mechanisms for that information. It stands to 
reason then, that if you can present your senses with made-up information, your perception of 
reality would also change in response to it. You would be presented with a version of reality that 
isn’t really there, but from your perspective it would be perceived as real. Virtual reality imitates 
both impact and reaction of impact. To create convincing complex of sensations of reality, 
computer-aided synthetic of properties and reactions of virtual reality is performed in real life. 
Nowadays there are several basic types of systems that provide the formation and output of images 
in virtual reality system. 

So, one of them would be discussed in more details. The head-mounted display also includes 
the option of virtual reality helmet and virtual reality glasses- a device that allows you to partially 
immerse yourself in the world of virtual reality, creating visual and acoustic effects of being present 
in given control device (computer) space. It is designed to be worn on the head, equipped with a 
video screen and a speaker system. 

The idea we want to reveal is – instead of studying the material for a long time by reading 
books it will beeasier and more interesting to “dive” in this world. We believe that studying 
educational materials in the similar way can increase the efficiency of training. Currently, the most 
affordable device in this market segment is Oculus GO. This helmet allows you to view videos with 
viewing angle of 360 degrees and spend time in interactive games with the effect of presence. 
Moreover, this helmet requiresconnection to anything.  

In addition to this, it is needed to demonstrate a few examples of programs of different types 
that work with helmet. These programs can be varied, for example, it can be test for a child to enter 
school. Light unobtrusive music helps to relax the child and image of simple examples make their 
decision simplistic. Another example is program for railway workers to train their skills. This 
program represents a collection of lessons, different documents, manual, which are combined in one 
place. The final example is special medical test for performing athletes. Athlete can simulate 
different stress situations using virtual reality helmet's special sensors.Virtual reality can lead to 
new and exciting discoveries in these areas which impact upon our day to day lives. 

Wherever it is too dangerous, expensive or impractical to do something in reality, virtual 
reality is the answer. From trainee fighter pilots to medical applications trainee surgeons, virtual 
reality allows us to take virtual risks in order to gain real world experience. As the cost of virtual 
reality goes down and it becomes more mainstream you can expect more serious uses, such as 
education or productivity applications, to come to the fore. Virtual reality and its cousin augmented 
reality could substantively change the way we interface with our digital technologies.  

In conclusion, virtual reality in education is an excellent way to improve the education 
system. This way can save us from reading a huge number of books, the production of which takes 
a numerous number of trees. This way also makes education easierand accessible for people with 
disabilities. 
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For some years now, we have been hearing the term “biometric” used to define new 

techniques and procedures which are usually related to security. But what does “biometrics” really 
mean? Well, it has to do with something as stimulating as the identification, measurement, 
calculation and automated verification of unique biological indicators to identify people. 

Said indicators are the ones that can unmistakably identify a person. They should meet the 
following requirements:  

 Universality: all individuals have that indicator. 
 Uniqueness: there is practically no likelihood at all that two individuals have the same 

indicator. 
 Permanence: the indicator’s basic parameters should not change over time. 
 Quantification: the indicator should be measurable. 

Some examples of biometric indicators could include: the face, fingerprints, hand geometry, 
the iris,  retina patterns,  etc.  Given the variability of some of them, however,  it  is  advisable to use 
two or more indicators for certain applications, especially those connected with security. 

As a matter of fact, biometrics has been present in our daily lives for many years now. The 
use of the fingerprints in identity documents is an example of this. Nonetheless, current advances 
are based on the automation of verification tasks of an individual’s identity. 

In  the  airport  context,  biometric  techniques  to  identify  people  have  also  been  playing  a  
somewhat  leading  role  since  the  beginning  of  the  century.  Lately,  however,  a  significant  
acceleration in their use has been detected, mainly due to two factors: greater security demands and 
significant progress in the efficacy of recognition systems. 

Many  airports  have  recently  opted  for  facial  recognition.  It  consists  of  automatically  
identifying people through an analysis of their facial features extracted from digital images or video 
photograms. Recognition is based on comparing this data with the data available in huge databases. 
However arduous this may seem, the process is completed in just a few tenths of a second. 

Apart from the benefits this system provides to support the facilities’ security, some airports 
are viewing it as a very attractive way to speed up passenger flows through their facilities and thus 
clear up bottlenecks. More than a hundred airports throughout the world are currently implementing 
technologies aimed at the biometric recognition of personnel and passengers. These are not just 
one-off initiatives or technology assessments, but rather real solutions to two problems which 
coincide at a large number of the world’s airports: growing passenger demands and ever more 
stringent security requirements. 
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A considerable part of aviation lexis is comprised by professional vocabulary and professional 
terms. Therefore linguists specializing in Aviation English give great importance to the main 
features of term-formation, their structure and semantics. Professional terminology has always 
tended to use abbreviation and Aviation English is not an exception. 

An abbreviation is  a  creation  of  new  words  based  on  another  word  or  words  that  are  
shortened to its or their initial letter(s) only. Abbreviations can be divided into initialisms and 
acronyms. The difference between initial abbreviations and acronyms can be seen at first glance. 
This is their pronunciation. Indeed, the difference in the phonetic structure is the most important 
formal difference between these lexical units. 

An initialism(=alphabetism) is an abbreviated word pronounced letter by letter, e.g. DME 
(pronounced [di: m i: ] — Distance measuring equipment. 

Commonly used abbreviations in aviation are listed below and normally spoken using the 
constituent letters, rather than the spelling alphabet. For example:  

ATC — Air Traffic Control; 
ACC — Area control centre; 
ADF — Automatic direction-finding equipment; 
ETA — Estimated time of arrival; 
ILS – Instrument landing system. 
An acronym is abbreviation word is pronounced as a whole new word rather than letter by 

letter, e.g. ICAO [ aik ]  – International Civil Aviation Organization. In English and most other 
languages, such abbreviations historically had limited use, but they became much more common in 
the 20th century. Acronyms are in fact a type of word formation process. 

Technical acronyms are the most difficult part of aviation abbreviations, which takes a considerable 
part of professional texts. Aeronautical fixed telecommunications network (AFTN) uses internationally 
recognized aviation acronyms, especially in reports about aircraft movement. For example: 

ICAO – International Civil Aviation Organization; 
AIRMET – Airman’s Meteorological Information; 
DEP — Departure; 
SID — Standard Instrument Departure; 
TAS – true airspeed; 
RADAR – Radio Detecting and Ranging. 
We have randomly chosen 100 abbreviations from ICAO Abbreviations and Codes Doc. 8400 

and analysed their phonetic structure. The result turned to prove that acronyms occur less frequently 
in the list of aeronautical abbreviations (only 12 out of 100 studied items, where as initialisms 
constitute 88%). We believe the reason for that to be in the vowel-consonant combination when 
forming abbreviations and their “readability”.  

Thus, some aviation acronyms are not restricted to the initial letters of the phrase; to improve 
pronounceability, often the first two or three letters are used, e.g. RAdio Detecting And Ranging = 
RADAR, WIll Comply = Wilco, a NOTice  to Airmen = NOTAM. 
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A bird strike is when a bird collides with a man-made flying object like an airplane or 

helicopter. Bird strikes usually occur during low altitude flights, takeoffs, and landings. A bird 
strike can cause very serious damage to an aircraft’s structure and when ingested, an airplane’s 
engine or engines. Most bird strikes involve geese or gulls, and most, while not fatal, cause serious 
damage to the aircraft and/or its engines. 

There are over 13,000 bird strikes annually in the US alone. However,  the number of major 
accidents involving civil aircraft is quite low and it has been estimated that there is only about 1 
accident resulting in human death in one billion (109) flying hours. The majority of bird strikes 
(65%) cause little damage to the aircraft; however the collision is usually fatal to the bird(s) 
involved. 

The International Civil Aviation Organization(ICAO) reported 65,139 bird strikes for 2011–
14, and the Federal Aviation Authority counted 177,269 wildlife strike reports on civil aircraft 
between 1990 and 2015, growing 38% in 7 years from 2009 to 2015. Birds accounted for 97% 

Most accidents occur when a bird (or birds) collides with the windscreen or is sucked into the 
engines of mechanical aircraft. These cause annual damages that have been estimated at $400 
million  within  the  United  States  of  America  alone  and  up  to  $1.2  billion  to  commercial  aircraft  
worldwide. In addition to property damage, collisions between man-made structures and 
conveyances and birds is a contributing factor, among many others, to the worldwide decline of 
many avian species. 

According to Bird Strike Committee USA, the number of bird strikes is increasing every year. 
A bird hitting an airplane will definitely cause damage, often not enough to cause an emergency or 
injuries to the crew or passengers. But depending on how large the bird is and where it impacts the 
airplane, the damage can range from a small dent to a broken windshield or a complete engine 
failure. In the case of US Airways Flight 1549, damage can even affect more than one engine, and 
although rare, can cause an in-flight emergency or a power-off landing. 

Wildlife management is an active part of every airport’s operations planning. Airports take an 
active role in keeping birds and other wildlife away from airports through habitat manipulation like 
removing trees, keeping grass cut low, utilizing loud noises like cannons, and introducing birds of 
prey, which can act as a visual repellent to deter flocks of gulls or geese. 

In addition to local airport wildlife management programs, the FAA has a Wildlife Mitigation 
Plan that focuses on guidance, research and outreach to educate airport managers and other industry 
players about wildlife management around airports. 
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The direction and development trends of area navigation (RNAV) gradually lead to the 

removal of the radio beacons from the list of necessary equipment for commercial flight. The ability 
to perform flight without being tied to beacons provides a number of advantages. The first is 
significant reduction in flight time, i.e. direct savings on fuel and other costs associated with the 
operation of the aircraft. When performing flight using RNAV equipment, a wide network of 
ground-based radio navigation aids is not required, by the way, the maintenance of one VOR 
beacon costs about 100 thousand dollars a year. In addition, the use of RNAV allows more efficient 
use of airspace, thereby increasing its throughput. These advantages are valid at all stages of the 
flight, including the most responsible approach. Using ILS is very expensive necessity, realizing 
this, scientists and engineers in the aviation industry are working to create cheaper and more 
advanced landing systems. 

S-BAS is one of the types of functional additions to GNSS, due to the fact that ground 
stations receive signals from satellites, process information, calculate corrections and transmit them 
to geostationary satellites. Geostationary satellites are located in orbits of the order of 36000km. 
They  relay  data  from  ground  stations  to  S-BAS  airborne  receivers  aboard  the  aircraft.  They  also  
play the role of additional navigation satellites. 

Two types of approaches and landings with vertical guidance (APV), referred to as 
operations. APV-I and APV-II, are performed using vertical guidance relative to the glide path, 
however, the equipment or navigation system may not meet all the requirements of an accurate 
landing approach. These operations combine lateral characteristics similar to those of ILS Category 
I heading beacon with various levels of vertical guidance. Both types of APV-I and APV-II 
operations have additional advantages over inaccurate approaches, and the service provided 
depends on the operational requirements and the SBAS infrastructure. APV-I and APV-II 
operations exceed the required characteristics (lateral and vertical) of current RNAV-based 
approaches using barovimeters, and therefore the corresponding on-board equipment will be 
suitable for performing APV using baro-VNAV and inaccurate approaches landing based on 
RNAV. 

To date, more than a hundred airports in Europe, the first of which was London Heathrow, are 
equipped with APV systems. 

LPV200 is more advanced approach system based on the APV system. It was first registered 
on September 29, 2015, and the first landing with its use was made by Airbus 350XWB at Charles 
de Gaulle airport in Paris on May 3rd, 2016. The LPV200 operates on the basis of the S-BAS 
EGNOS functional add-on. The LPV200 is S-BAS CAT1 approach system, provided it receives all 
the necessary information, namely: operation type, SBAS supplier identifier (ID), airport identifier 
(ID), runway number, landing approach determinant, route indicator, reference trajectory data 
selector, reference trajectory identifier, latitude, longitude, relative height LTP / FTP,  latitude 
FPAP,  longitude FPAP, TCH during landing approach, UCH unit selector during landing, URI,  
longitudinal offset, operation threshold alarm on the horizon and (HAL), alarm threshold vertically 
(VAL), CRC on final approach to landing. 

The requirement of 95% probability for accuracy is set to ensure pilot approval, since it 
represents errors that are typical of practice. The GNSS accuracy requirement must be satisfied with 



 687

the  worst  geometry  for  which  the  system  is  considered  available.  In  this  case,  the  statistical  or  
probabilistic estimate for the corresponding probability of particular geometry of the ranging signal 
is not carried out. 

For an exact differential function, the uncertainty of the ionospheric correction error is 
calculated. This uncertainty is modeled by a variation of the centered normal distribution, which 
limits the residual ionospheric distance errors of the user at the L1 frequency (UIRE) for each 
source of distance measuring information after applying the ionospheric corrections. This variation 
is determined from the ionosphere model using the transmitted grid ionospheric vertical error 
(GIVE). 

Multipath accounting: The contribution of multipath to positioning error for SBAS is one of 
the most significant and affects both ground and airborne elements. In SBAS ground elements, the 
emphasis should be on maximizing or suppressing the multipath effect to minimize signal 
uncertainty in space. Theoretical and experimental studies of many methods of suppressing 
multipath were conducted. For the introduction of SBAS reference stations with minimal errors due 
to multipath the best approach would be the following: 

a) ensure that an antenna has been selected with multipath reduction characteristics; 
b) consider the use of ground-plane methods; 
c) make sure that the antenna is located in a place with low performancemultipath; 
d) use receiver design and processing techniques to reducemultipath. 
So,  as  we  can  see,  the  use  of  satellite  landing  systems  has  a  great  economic  potential,  and  

there are great prospects for widespread use, besides they do not require virtually any ground 
infrastructure. 
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In recent years, many airports around the world have resorted to using robots. In July 2017, 

the Troika robot began to function in the Incheon international air raid in South Korea. It allows 
passengers to get information about their flight, get acquainted with the airport plan and find out the 
weather forecast. In addition, Troika can wash floors. Similar robots also exist at Narita Airport in 
Japan. In 2017, humanoid machines were tested in Sydney, Amsterdam and Paris. In February 
2019, a robot, Josie Peper, appeared in Terminal 2 at Munich Airport, which helps passengers find 
the right gate, shop or cafe.120 cm machine can communicate in English. It was developed by the 
French company SoftBank Robotics and uses cloud technologies of artificial intelligence Watson 
Internet of Things of IBM. "Brain" Josie contains a high-performance processor with WLAN access 
to the Internet. After the robot is asked a question, it connects to the cloud service, where speech is 
processed, interpreted, and associated with the airport data. A distinctive feature of Josie is that she 
does not just reproduce pre-prepared texts. Thanks to his ability to learn, the robot answers every 
question with an individual approach. A robot lady named Josie Pepper, 1.2 meters tall, is painted 
white and, according to the creators, has sparkling eyes and a pleasant voice. Within a few weeks, it 
will receive passengers at Terminal 2, which is jointly operated by the airport and Lufthansa. 
Absolutely any passenger can contact Josie and ask a question regarding airport navigation. The 
machine will always help you find your gate, and will also give advice on which restaurant to eat or 
to  look  in  at  the  store.  It  should  be  born  in  mind  that  it  only  communicates  in  English.  After  the  
passenger asks the robot a question, the device is connected via Wi-Fi to a cloud service, where 
speech is processed, interpreted and associated with the airport data.“When this type of robot 
speaks, it doesn’t just reproduce pre-defined texts. With its ability to learn, the device answers each 
question individually. As a“ real ”brain, the system gets better by combining questions with 
relevant information to provide more accurate answers.” told in Lufthansa, which, together with the 
Munich Airport implements this project. Passengers can meet Josie Peper in the sterile area of 
Terminal 2 in the hall of departure of trains to the satellite terminal. With this project, companies 
want to understand how this type of robots are perceived by passengers. Up to this point, robots 
using artificial intelligence technologies have not been used at German airports. Jozzie Pepper was 
developed by the French company Soft-Bank Robotics. Before her, in no German airport there were 
no humanoid robots with artificial intelligence. While the activity of the robot is an experiment, 
during which experts should analyze how ordinary passengers perceive such an assistant. The 
peculiarity of Josie is that she does not use ready-made text, but individually answers the question, 
thanks to her ability to learn. Like the "real" brain, this computer can more accurately link questions 
and relevant information with each other and thereby give the most detailed answers. 
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If, as a result of a complete survey of the search area using radio equipment, the victims of the 

disaster were not found and the connection with them was not established, with the permission of 
the RPS head, a visual search is performed, which can be carried out in the following ways: Comb, 
Parallel Tacking , Expanding Square and "Specified route." 

The search for the Comb method is used to view a larger area in the shortest possible time and 
if there are a sufficient number of search planes (helicopters). The “Comb” method consists in the 
simultaneous survey of a search area by a group of airplanes (helicopters) by joint flight along 
parallel straight routes at intervals of approximately 75% of the visual visibility or range of the 
search equipment. The method of "Comb" is used, as a rule, when organizing a search at large 
distances from the location of search aircraft (helicopters). 

Search in the "Parallel Galsing " method by a single plane: 
1. IPMP - the starting point of the search route; 
2. KPMP - the final point of the search route. 
The “Parallel Galsing ” search method is used with an insufficient number of available search 

planes (helicopters) and for surveying a large area. With this method, the search area can be divided 
into several search sections (bands), which are viewed simultaneously by several single aircraft 
(helicopters)  or  sequentially  by  one  aircraft  (helicopter).  The  search  should  begin  with  the  site  
(band) of the most likely location of the aircraft in distress. The distance between tacks (while 
ensuring 25% overlap) is set the same as the interval between airplanes (helicopters) when 
searching in the Comb mode.The interval between the survey bands is taken equal to half the 
distance between the tacks. 

Examination of the two bands search area at the same time the two aircraft means "Parallel 
galsirovanie" To reduce the number of turns the straight sections tacks advisable orientated along 
the survey strips. 

The search method “Expanding square” is applied, as a rule, if there is data on the location of 
the disaster of the aircraft search consists in a survey by a single plane (helicopter) of the area 
around a known point at which the distressed crew is supposed to be . The distance between 
adjacent parallel sections of the route should ensure a continuous view of the terrain. The 
recommended distance between tacks when searching: 

1. in a rare forest - 1 km; 
2. 0.5 km in the dense forest; 
3. in the open area - 2 km 
Track length should be 10-20 km. Search in the “Expanding square” method is the search 

using the “ Specified route” method performed along the line of the specified path that passes along 
the route section of the aircraft that has been in distress. 

Search in the "Set route" method: 
1. IPMP - the starting point of the search route; 
2. KPMP - the final point of the search route, 
3. L is the width of the capture band (survey) of the search equipment; 
4. I is the area width. 
The method is applied when the search area is a strip whose width is 05-0.7 of the range of 

the search equipment at a given flight altitude of the search aircraft (helicopter). 
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Space weather refers to natural perturbations coming from the sun or from space that can 

influence the performance and reliability of space-born, ground-based or airborne systems and can 
endanger human life or health. Solar activity is not constant and, from time to time, eruptions 
appear on the sun’s surface which result in an abnormal level of radiation and of particle ejection. 
The radiation and particles are thrown into space and, if directed towards the earth, will arrive after 
a certain interval. The Twelfth Air Navigation Conference recognized that the provision of space 
weather information is one of the top priorities in support international air navigation. Currently, 
more than 10,000 flights a year are carried out in the polar latitudes. Aircraft flying data polar 
latitudes are more affected by the effects of space weather, which may affect the operation of 
navigation and communication systems and / or subject crew members and  medically significant 
occupational radiation exposure. 

The main impacts on aviation is degradation of radio/satellite communication: during solar 
events, some disturbance may happen on HF and satellite communications, which would have side 
effects on CPDLC, ADS-C, AOC. However, line of sight VHF communication may not be 
impacted. 

Onboard system failure due to radiation: during a radiation storm, when striking a sensitive 
node, radiation may induce shortcuts, change of state, or burnout in onboard electronic devices. 
This phenomenon is called the “single event effect”. Its impact may vary a lot from unnoticeable to 
a complete failure of the system. This kind of failure may become more frequent in the future 
because modern electronic equipment is more vulnerable to radiation due to the smaller size of their 
devices. 

Radiation doses: during radiation storms, unusually high levels of ionizing radiation may lead 
to an excessive radiation dose for air travelers and crew. The dose received by passengers and crew 
is higher at higher altitudes and latitudes. Cosmic ray doses on flight crew is an ongoing project, 
with civil aircrew flying above 50000' requiring cosmic ray detection equipment to be worn. 

GNSS based aviation operation: high-energy particles ejected by the sun may cause strong 
disturbances in the upper layers of the atmosphere, mainly in the layer called the Ionosphere. This 
layer is composed of charged particles and is particularly sensitive to the particles ejected by the 
sun. The Global Navigation Satellite System radio signals emitted by satellites have to travel 
through  this  particular  layer  and,  under  severe  disturbance,  are  strongly  affected.  As  a  result,  
unexpected position and timing errors can occur at the level of the user receiver. 

Magnetic based equipment and compasses: due to a change in the earth’s magnetic field 
caused by the magnetic fields of the charged particles from the sun, any magnetic based equipment 
are not accurate for the duration of the solar event. 

Aircraft  electrical  systems:  although  not  well  understood  at  time  of  writing,  solar  electrical  
coupling mechanisms, in particular the consequences of vertical conduction-current through clouds, 
have been observed to charge cloud droplets at the upper and lower boundaries of layer (Stratiform) 
clouds. This charging may only have influences on the microphysical processes in clouds, indirectly 
causing variability on the macroscopic level, and it is unsure whether or not the charging is 
significant enough to affect aircraft (helicopter and/or fixed wing) electrical and/or communication 
systems. 

The aviation industry needs to clearly define its requirements for space weather information 
and how it is incorporated into the operational decision making process. 
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Next Generation Transportation System (NextGen) is a term for the continuing transformation 

of the National Airspace System (NAS) of the United States, planned in stages between 2012 and 
2025. At its most fundamental level, NextGen represents an evolution from a ground-based system 
of air traffic control to a satellite-based system of air traffic management, through the development 
of aviation-specific applications for existing, widely-used technologies, such as the Global 
Positioning System (GPS) and technological innovation in areas such as weather forecasting, data 
networking  and  digital  communications.  NextGen  will  allow  more  aircraft  to  safely  fly  closer  
together on more direct routes, reducing delays and providing benefits for the environment and the 
economy through reductions in carbon emissions, fuel consumption and noise. 

Benefits of NextGen:  
1. Trajectory Based Operations - The airplanes will transmit and receive precise information 

about the time at which they will cross key points along their paths. Pilots and air traffic controllers 
will have the same precise information, transmitted via data communications; 

2. Reduce Weather Impacts - With NextGen, the impact of weather is reduced through the 
use of improved information sharing, new technology to sense and mitigate the impacts of weather, 
improved weather forecasts, and the integration of weather into automation to improve decision-
making. Better forecasts, coupled with new automation, will minimize airspace limitations and 
traffic restrictions; 

3. High Density Airports - In the airspace around the US’s busiest airports (Chicago, New 
York,  Dallas/Fort  Worth,  Los  Angeles),  NextGen  will  provide  capabilities  beyond  those  in  other  
areas. New procedures will improve airport surface movements, reduce spacing and separation 
requirements, and better manage the overall flows into and out of busy metropolitan airspace to 
provide maximum use of the highest demand airports; 

4. Flexible Terminals and Airports - Focusing all resources on the largest, most complex 
airports would fail to uncover untapped capacity in the system. During busy traffic periods, 
NextGen will  rely  on  the  ability  of  aircraft  to  fly  precise  routes  into  and  out  of  many airports  to  
increase throughput. 

NextGen consists of five elements: 
1.  Automatic  dependent  surveillance-broadcast  (ADS-B)  -  ADS-B  will  use  GPS  satellite  

signals  to  provide  air  traffic  controllers  and  pilots  with  much more  accurate  information  that  will  
help keeping aircraft safely separated in the sky and on runways.  

2. Next Generation Data Communications - Current communications between aircrew and air 
traffic control, and between air traffic controllers, are largely realised through voice 
communications.  

3. Next Generation Network Enabled Weather (NNEW), which  goal is to cut weather-related 
delays at least in half.  

4. System Wide Information Management (SWIM) will provide a single infrastructure and 
information management system to deliver data to many users and applications.  

5. NAS voice switch (NVS) - There are currently seventeen different voice switching systems 
in the NAS, some in use for more than twenty years. NVS will replace these systems with a single 
air/ground and ground/ground voice communications system. 

So, implementing NextGen involves complex activities ranging from concept development to 
deployments of capabilities in the NAS. 
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This topic is relevant because in order to be a qualified manager, professional literature in 
foreign languages is required. The working languages of ICAO are English, Russian, French, 
Spanish, Chinese and Arabic. English is considered the most popular of all the working languages 
of ICAO. Therefore, to understand and study the material, it is important to know which version of 
English is used — British or American. 

The  aim  of  this  work  was  to  analyse  and  to  identify  features  and  distinctions  in  texts  of  
aviation management written in American and British variants of the English language by the 
example of two most well-known and printed for a long time journals «Flight International» [1] and 
«Aviation Week & Space Technology» [2]. 

As a result of significant American part in aviation industry and in aviation market in 
particular  all  over  the  world,  it  is  positively  necessary  for  interpreters  and  wide  audience  of  
specialists to be able to identify the American variant of the language and to deal with it. An 
interpreter and any specialist in aviation and aviation management needs an accurate understanding 
of the origin of a text what he deals with to do his job in the most accurate and comprehensible way. 

The difficulty for those who study English is that there is no standard in this language. There 
are two options to learn: British English and American (even if you do not take into account the 
Australian, Indian, South African dialect, etc.). Despite the mutual intercultural influence, it seems 
that the vocabulary, spelling and pronunciation of British and American English differ each year 
more and more. 

To adhere to any one option and, more importantly, to be correctly understood, it is necessary 
to know which words differ in meaning and pronunciation in America and the United Kingdom. As 
far as the spelling of British English and American is concerned, it can be said that Americans are 
more economical and phonetic. Unspeakable letters are skipped and words are written closer to 
their sound. Of course, both countries have their own regional variations of pronunciation, but the 
following words are spoken differently by the majority of Americans and Britons. The differences 
are mainly in the sound of vowels or stress. 

In practice the easiest way to distinguish American English from British English is to listen to 
it, as the largest number of distinctions are connected with phonetics and vocabulary and do with 
oral or informal language [3]. But this method does not work if an translator faces with a text or an 
article. In connection with this fact, it is vital to reveal the so-called “marks” that will help an 
person who translates to identify the origin of a text. 

To solve this problem in the work the following most typical distinctions and features were 
revealed: 

• the use the Past Indefinite Tense instead of the Present Perfect Tense in the American 
variant of the English language; 

• more laconic (consisting in the smaller number of words) headings in articles with 
American origin; 

•  the  use  of  more  complex  forms  of  the  Passive  Voice  in  articles  written  in  the  British  
variant of English; 

• the use of irregular verbs as regular ones in American authors’ articles; 
• more simple, adapted to phonation, spelling. 
The research based on the analysis of the mentioned texts can be used as a reference source 

for interpreters and wide audience of specialists connected with the aviation and aerospace 
management. 
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In the end, it should be noted that the language cannot be called a constant, it changes 
infinitely - some words appear, others age, new grammatical rules arise. American English, 
separated from England by thousands of kilometers of ocean and an undeveloped communication 
system, ceased to evolve in the rhythm of the British, and began to change independently among a 
large number of immigrants from different countries, which actually led to the difference in 
languages that we are seeing now. Therefore, it is impossible to completely learn the difference 
between these two types of language. The only right decision is to constantly replenish your 
knowledge and practice: listening, reading, writing assignments, reading books, watching movies 
and listening to music in English will help you better understand the difference between the two 
types of English and will enable you to fluently speak English. 
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A bird strike is strictly defined as a collision between a bird and an aircraft which is in flight 
or on a take off or landing roll. The term is often expanded to cover other wildlife strikes - with bats 
or ground animals. 

Bird Strike is common and can be a significant threat to aircraft safety. For smaller aircraft, 
significant damage may be caused to the aircraft structure and all aircraft, especially jet-engined 
ones,  are  vulnerable  to  the  loss  of  thrust  which  can  follow  the  ingestion  of  birds  into  engine  air  
intakes. This has resulted in a number of fatal accidents. 

Bird strikes may occur during any phase of flight but are most likely during the take-off, 
initial climb, approach and landing phases due to the greater numbers of birds in flight at lower 
levels. Since most birds fly mainly during the day, most bird srikes occur in daylight hours as well. 

The nature of aircraft damage from bird strikes, which is significant enough to create a high 
risk to continued safe flight, differs according to the size of aircraft. Small, propeller-driven aircraft 
are most likely to experience the hazardous effects of strikes as structural damage, such as the 
penetration of flight deck windscreens or damage to control surfaces or the empennage. Larger jet-
engined aircraft are most likely to experience the hazardous effects of strikes as the consequences of 
engine  ingestion.  Partial  or  complete  loss  of  control  may  be  the  secondary  result  of  either  small  
aircraft structural impact or large aircraft jet engine ingestion. Loss of flight instrument function can 
be caused by impact effects on the Pitot Static System air intakes which can cause dependent 
instrument readings to become erroneous. 

Complete Engine failure or serious power loss, even on only one engine, may be critical 
during the take-off phase for aircraft which are not certificated to 'Performance A' standards. Bird 
ingestion into one or more engines is infrequent but may result from the penetration of a large flock 
of medium sized birds or an encounter with a smaller number of very large ones. 

In some cases, especially with smaller fixed wing aircraft and helicopters, windscreen 
penetration may result in injury to pilots or other persons on board and has sometimes led to loss of 
control. 

Although relatively rare, a higher altitude bird strike to a pressurized aircraft can cause 
structural damage to the aircraft hull which, in turn, can lead to rapid depressurization. A more 
likely cause of difficulty is impact damage to extended landing gear assemblies in flight, which can 
lead to sufficient malfunction of brakes or nose gear steering systems to cause directional control 
problems during a subsequent landing roll. A relatively common but avoidable significant 
consequence of a bird strike on the take off roll is a rejected take off decision which is either made 
after  V1 or which is followed by a delayed or incomplete response and which leads to a runway 
excursion off the end of the departure runway. 

The primary defence against hazardous bird strikes stems from the requirements for continued 
safe flight after strikes which are included in the general airworthiness requirements of the Aircraft 
Type and Aircraft Engine Type Certification processes. However, these requirements are not a 
complete protection and are also mainly focused on large fixed wing transport aircraft. The relevant 
design requirements for smaller fixed wing aircraft and helicopters are very limited. The article on 
Aircraft Certification for Bird Strike Risk provides more detail on this subject. 

The opportunities to mitigate the risk of hazardous bird strikes in the first place are centered 
on airports, because this is where the greatest overall volume of conflict occurs, and because this is 
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where management and control of the hazard is most easily achieved. However, there are two 
problems with this approach: 

1. The airport-centered bird strike risk is rarely confined to the perimeter of any particular 
airport 

2. Many of the most hazardous strike encounters - those with large flocking birds - take place 
so far from the airport that the airport operating authority will often have little real influence over 
the circumstances. 

The basis for managing bird strike hazard at and around airports is considered in more detail 
in the article on Airport Bird Hazard Management 

Establishing and monitoring levels of bird activity is important and a critical part of this 
process is the recording of bird strikes at the local level. This then provides the opportunity to build 
up larger databases and to share the information. 

Guidance on effective measures for establishing whether or not birds, on or near an 
aerodrome, constitute a potential hazard to aircraft operations, and on methods for discouraging 
their presence, is given in the ICAO Airport Services Manual, Part 3. Further detail is provided in a 
number of State-published documents which are useful beyond their jurisdictions and are referred to 
under Further Reading in the above-mentioned article on Airport Bird Hazard Management. 

It is generally recognized that most military aircraft operations have a much bigger problem 
with damaging bird strikes than is experienced with civil transport aircraft operations. This is 
usually attributed to a greater proportion of flight conducted at low levels. The graphic images 
below show what happened when a C130 Hercules hit a Bald Eagle near Tacoma WA USA. 
Luckily, the bird entered the flight deck through a lower window, close to the pilot's left leg. The 
pilot was uninjured but you can see that his legs are covered in remains. This is a not uncommon 
event for low flying military aircraft and one of the main reasons why helmets with visors are worn 
by fast jet pilots: 

In September, the FAA reported three bird strikes in a four-hour period at New York’s 
LaGuardia Airport. No one was injured, but the potential for tragedy exists anytime there’s a bird 
vs. airplane incident. 

Though bird strikes occur infrequently—the FAA reports just 30 per day out of 50,000 
civilian aircraft movements—they can cause a plane to crash. The most notable incident of this 
type, known as the “Miracle on the Hudson,” occurred when US Airways Flight 1549 made an 
unpowered emergency landing in the Hudson River after multiple bird strikes caused both jet 
engines to fail. Though all 155 people on-board survived due to the heroic actions of Capt. 
Chesley B. “Sully” Sullenberger, the incident left a lasting impression on what can happen when 
bird strikes occur. 

Six years after this crash, LaGuardia Airport and the FAA partnered to trial a new 
automated infrared bird detection system from Pharovision. The system is designed to help 
prevent collisions between aircraft and birds in air. Dr. Nicholas Carter, finance director of the 
World Birdstrike Association, explains that while airports currently do many things to prevent 
aircraft from encountering birds on or next to the runway, little is done once the plane leaves the 
ground. 

“While air traffic controllers cannot control bird movements, with timely information in 
hand, they can mitigate the possibility of a serious bird strike by altering the timing or flight path 
of an aircraft,” he says. “If, for example, controllers (and thereby the pilots) had been aware of the 
flight path of the flock of Canada geese traversing the airspace outside of LaGuardia, Flight 
1549’s departure could have been delayed by 30 seconds or the climb-out altitude could have 
been altered in order to avoid crossing paths with the birds.” 
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The decision to address language proficiency for pilots and air traffic controllers was first 
made by the 32nd Session of the Assembly in September 1998 as a direct response to several fatal 
accidents, including one that cost the lives of 349 persons, as well as to previous fatal accidents in 
which the lack of proficiency in English was identified as a contributing factor.  

In March 2003, the ICAO Council adopted a comprehensive set of Standards and 
Recommended Practices (SARPs) that strengthened language proficiency requirements for pilots 
and air traffic controllers involved in international operations. These language proficiency 
requirements affirmed that ICAO standardized phraseology should be used whenever possible and 
required that when phraseology is not applicable, pilots and air traffic controllers should 
demonstrate a minimum level of proficiency in plain language. The effective use of plain language 
is vital in routine operational situations in which phraseology provides no “ready-made” form of 
communication and is especially critical in unusual or emergency situations. The minimum skill 
level requirements are embodied in the ICAO language proficiency rating scale and the holistic 
descriptors. 

As of 5 March 2008, the ability to speak and understand the language used for radiotelephony 
that is currently required for pilots, air traffic controllers and aeronautical station operators should 
be demonstrated based on the holistic descriptors and language proficiency rating scale to at least 
Level 4. Level 4 is considered the minimum level of proficiency to ensure an acceptable level of 
safety. Additionally, since November 2003, Annex 10, Volume II, has required the availability of 
English at all stations on the ground serving designated airports and routes used by international air 
services. 

While some regional and national language testing certification programmes exist and some 
testing programmes are self-regulated, no universal system of aviation language testing certification 
has yet been developed.  

The ICAO language proficiency requirements (LPRs), which apply to all languages used in 
international radiotelephony communications, create a significant testing requirement. This is 
particularly true with respect to English. It is important that all regulatory bodies responsible for 
testing aviation operators (aircrew crew and air traffic controllers) are guided by the same language 
testing principles. 

There are, however, well-established principles and practices on which there is widespread 
professional agreement. These principles and practices, which have been incorporated into this 
circular, provide the recommended framework for the development and administration of aviation 
language tests. 

The overriding concern of high-stakes test developers should be fairness which, in language 
testing, is interpreted in terms of validity and reliability. Practicality is also a fundamental test 
consideration. All tests should be evaluated in terms of their validity, reliability, and practicality 
based on documented evidence. 

Validity. Validity indicates the degree to which a test measures what it is supposed to 
measure. To this end, testers should gather and provide evidence to support the conclusions that are 
made about an individual’s English language proficiency based on test performance. 

Reliability. Reliability refers to the stability of a test. Evidence should be provided that the 
test can be relied upon to produce consistent results. Reliability is usually reported in the form of a 
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coefficient that can range from 0.0 to 1.0. Although no test will achieve a perfect reliability (1.0), 
tests with reliability coefficients as close to 1.0 as possible would be the most advantageous. 

There are a number of standard measures used in language test development to evaluate the 
reliability of a test. One method is to compare two versions of a test: the version used by one test-
taker  with  the  version  used  by  a  different  test-taker.  If  the  test  is  reliable,  the  two  sets  of  items  
should be equal in difficulty and complexity. Another method of evaluating the reliability is to 
compare  the  results  of  a  group of  test-takers  on  a  test  with  the  results  of  the  same group of  test-
takers on another established test. 

Practicality. Practicality refers to the balance between the resources required to develop and 
support a test (including the funds and the expertise) and the resources available to do so. 

Tests  may serve  a  number  of  different  purposes  which  would  have  an  influence  on  the  test  
development process.  

Speaking and listening proficiency tests can be delivered through direct or semi-direct testing. 
The primary difference between these two testing techniques lies in how speech samples are 
elicited: that is, in how the “prompts to speak” are delivered to the test-taker. Direct speaking tests 
involve face-to-face or telephonic interactions between the test-taker and the interlocutor, who may 
also serve as a rater. In semi-direct testing, test prompts and questions are pre-recorded, and test-
takers’ responses are recorded for evaluation at a different time and, in some cases, a different 
place. 

Despite their different attributes, both live and recorded testing procedures share a common 
purpose: the assessment of an individual’s speaking and listening abilities. 

Direct testing  
In direct testing procedures, the test-taker interacts with a “live” interlocutor, who may also be 

an assessor or rater. The person-to-person interaction in a direct testing procedure may be directly 
observed and assessed in real time by a rater or can be recorded for subsequent rating. Test-takers 
are asked to perform language tasks based on a set of elicitation prompts. A prompt may be a 
question asked by, or a topic given by, an interlocutor. The test-taker may be asked, for example, to 
engage in a conversation-like interview with the interlocutor or may be asked to perform in a role 
play. 

One benefit of direct testing is that the test tasks can be made more natural or more 
communicative, as the test-takers interact with an interlocutor. Another benefit is that there is an 
infinite supply of test prompts available because each test is a unique interaction between the 
interlocutor and the test-taker. Direct tests require particular attention to the standardization of 
design and administration procedures, notably with regard to the management of time, the nature 
and content of language input, and overall interlocutor behaviour. This is to avoid any bias that may 
inadvertently arise due to the human element of the test interaction. Because direct testing requires 
person-to-person interactions, the administration or delivery of the test tends to be more time-
consuming and human resource-intensive than semi-direct testing. 

In  semi-direct  testing,  speech  samples  are  elicited  through  pre-recorded  and  therefore  
standardized prompts. This is a significant benefit in that every test-taker receives the same or 
similar prompts, facilitating fairness. Another advantage is that the test can be administered in an 
audio or computer laboratory so that a larger number of test-takers can be tested at the same time. 

Whether direct or semi-direct testing methods are used, it is important that test-takers are 
evaluated in their use of language related to routine, as well as unexpected or complicated, 
situations  as  evidence  of  their  level  of  proficiency.  Both  direct  and  semi-direct  tests,  if  well  
constructed, can elicit speech samples that may be assessed for proficiency in speaking and 
listening. Each test method has advantages and disadvantages. 
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3D printers in aviation and space industry. The aerospace industry is considered one of the 

most innovative and promising because it allows you to look into the depths of space, discover new 
human capabilities, learn more about the world around us. Not surprisingly, three-dimensional 
printing is gradually being introduced into the production process, because it gives room for 
designers and scientists. 

3D printer requirements: 
 Accuracy. Aviation business does not tolerate errors. The slightest inaccuracy can lead to 

serious consequences, so the printer should be distinguished by the maximum 
scrupulousness. 

 Speed. To delay the process with the production of prototypes can not be, when all over the 
world is a space race. Moreover, the designer should be able to quickly make changes to 
the project. 

 Reliability. Breakdowns, service, unforeseen failures - all this greatly hinders the research 
process. The design of a 3D printer for aviation is extremely reliable. 

3D printing benefits: 
 Speed. According to specialists, three-dimensional printing compared to traditional 

methods of manufacturing models can reduce the time by 10 times. 
 Low cost. And we are talking not only about finance, but also about expensive materials. 

Instead of titanium, elastic, durable and affordable plastic will be used .. 
 Implementation of any ideas. There are no boundaries for scientists. Design is carried out 

in a virtual environment, and there the possibilities are endless. 
 Ease of learning. Modern 3D printers have a friendly interface. Master the basic functions 

is not difficult. 
 Perspectives. Three-dimensional printing is considered the most promising in terms of the 

development of production processes. Improved 3D printers are released annually. 
Aviation's use of a 3D printer. The parts for which the 3D printer was used in aviation is a 

titanium bracket built into the suspension assembly. Even such a seemingly insignificant detail 
plays  an  important  role  in  the  design  of  the  aircraft.  3D  printing  is  designed  to  facilitate  the  
structure of aircraft by optimizing the geometry of components and the use of composite materials 
for the manufacture of parts. 

In the end, it is possible to switch to additive production of at least half of the components in 
future aircraft. The future planes will changes not only in the structural part, but also in the interior. 
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Over  800  people  lost  their  lives  in  three  major  accidents  (one  collision  on  the  ground,  one  

accident involving fuel exhaustion and one controlled flight into terrain). In each of these seemingly 
different types of accidents, accident investigators found a common contributing element: 
insufficient English language proficiency on the part of the flight crew or a controller had played a 
contributing role in the chain of events leading to the accident. In addition to these high-profile 
accidents, multiple incidents and near misses are reported annually as a result of language problems, 
instigating a review of communication procedures and standards worldwide. Such concern was 
heightened after a 1996 mid-air collision in which 349 passengers and crew members were killed in 
an accident in which insufficient English language proficiency played a contributing role. 

Accident investigators usually uncover a chain of events lining up in an unfortunate order and 
finally causing an accident. In some instances, the use (or misuse) of language contributes directly 
or indirectly to an accident. 

At other times, language is a link in the chain of events which exacerbates the problem. There 
are three ways that can be a contributing factor language in accidents and incidents: 

a) incorrect use of standardized phraseologies; 
b) lack of plain language proficiency; and 
c) the use of more than one language in the same airspace. 
Incorrect use of standardized phraseologies. The purpose of phraseologies is to provide clear, 

concise, unambiguous language to communicate messages of a routine nature. One study of real en-
route radiotelephony communications (Mell, 1992) revealed that 70 per cent of all speech acts uttered 
by native and non-native speakers, and for which a phraseology is prescribed, are not compliant with the 
recognized standards. For phraseologies to have the most significant safety impact, all parties need to 
use ICAO standardized phraseology. However, while ICAO standardized phraseology has been 
developed to cover many circumstances, it cannot address all pilot and controller communication needs. 
It is widely acknowledged by operational and linguistic experts that no set of standardized phraseologies 
can fully describe all possible circumstances and responses. 

Lack of plain language proficiency. This is often cited as having played a contributing role in 
some accidents. In one example, the controller last in contact with the unilingual English-speaking 
crew which strayed off course and crashed into a mountainside acknowledged to accident 
investigators that the flight’s position reports were incongruent with where he understood their 
position to be. However, by his own admission, he lacked plain English proficiency to clarify his 
doubts or to notify the crew that they were off course. 

The use of two languages in the same airspace. This can have an impact on the situational 
awareness of flight crews who do not understand all the languages used for radiotelephony in that 
airspace and has been cited in several accident reports as a contributing factor. 

While the focus of ICAO language proficiency requirements is on improved aeronautical 
radiotelephony communications, language also plays a role in cockpit resource management (CRM) 
and has been cited as a contributing factor in incidents/accidents where miscommunication 
happened within a flight crew. By meeting language proficiency requirements, flight crews, 
especially multi-national flight crews, will have the added safety benefit of better CRM. 

Concern over the role of language in aviation accidents and incidents has been expressed from 
several quarters. Data obtained from the ICAO Accident/Incident Data Reporting System (ADREP) 
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database, United States National Transportation and Safety Board reports (ASRS), the United 
Kingdom Mandatory Occurrence Reporting System (MORS) and Confidential Human Factors 
Incident Reporting Programme (CHIRP) corroborate that the role of language in accidents and 
incidents is significant. A number of fatal and non-fatal accidents appear in the ICAO ADREP 

which cite “language barrier” as a factor. These data are further supported in two recent 
reports by Eurocontrol [1]. 

For example, a plane crash in which the language factor caused the death of people. On 12 
November 1996, Saudi Arabian Airlines Flight 763, a Boeing 747 en route from Delhi, India, to 
Dhahran, Saudi Arabia, and Kazakhstan Airlines Flight 1907, an Ilyushin Il-76 en route from 
Chimkent, Kazakhstan, to Delhi, collided over the village of Charkhi Dadri, around 100 km (62 mi) 
west of Delhi. The crash killed all 349 people on board both planes, making it the world's deadliest 
mid-air collision and the deadliest aviation accident to occur in India. 

The commission determined that the accident had been the fault of the Kazakh Il-76 
commander, who (according to FDR evidence) had descended from the assigned altitude of 15,000 
to 14,500 feet (4,600 to 4,400 m) and subsequently 14,000 feet (4,300 m) and even lower. The 
report ascribed the cause of this serious breach in operating procedure to the lack of English 
language  skills  on  the  part  of  the  Kazakh aircraft  pilots;  they  were  relying  entirely  on  their  radio  
operator for communications with the ATC. The radio operator did not have his own flight 
instrumentation but had to look over the pilots' shoulders for a reading. Just a few seconds from 
impact, the Kazakh plane climbed slightly and the two planes collided. This was because the radio 
operator of Kazakhstan 1907 discovered only then that they were not at 15,000 feet and asked the 
pilot to climb. The captain gave orders for full throttle, and the plane climbed, only to hit the 
oncoming Saudi plane. The tail of the Kazakh plane clipped the left wing of the Saudi jet, severing 
both parts from their respective planes. Had the Kazakh pilots not climbed slightly, it is likely that 
they would have passed under the Saudi plane [2]. 

As a result, the reason for the collision of flights SVA763 and KZA1907 was the descent 
allowed by the crew of flight 1907 below a predetermined altitude as a result of: poor pilot 
knowledge of English and misunderstanding of air traffic control teams; lack of professional skills 
of pilots; unsatisfactory performance by the crew of their duties; lack of standard phraseology in the 
crew [2]. 
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For applications where the cost of a differential Global Navigation Satellite System(GNSS)is not 

justified,  or  if  the  rover  stations  are  spread  over  too  large  an  area,  a  Satellite  Based  Augmentation  
System  (SBAS)  may  be  more  appropriate  for  enhancing  position  accuracy.SBAS  systems  are  
geosynchronous satellite systems that provide services for improving the accuracy, integrity and 
availability of basic GNSS signals.Accuracy is enhanced through the transmission of wide-area 
corrections for GNSS range errors.Integrity is enhanced by the SBAS network quickly detecting 
satellite signal errors and sending alerts to receivers that they should not track the failed satellite.Signal 
availability can be improved if the SBAS transmits ranging signals from its satellites. 

SBAS systems include reference stations, master stations, uplink stations and geosynchronous 
satellites.Reference stations, which are geographically distributed throughout the SBAS service area, 
receive GNSS signals and forward them to the master station. Since the locations of the reference 
stations are accurately known, the master station can accurately calculate wide-area 
corrections.Corrections are uplinked to the SBAS satellite then broadcast to GNSS receivers throughout 
the SBAS coverage area.User equipment receives the corrections and applies them to range calculations. 

The following sections provide an overview of some of the SBAS services that have been 
implemented around the world or that are planned:  

- Wide Area Augmentation System (WAAS)The US Federal Aviation Administration has 
developed the Wide Area Augmentation System (WAAS) to provide Global Positioning 
System(GPS) corrections and a certified level of integrity to the aviation industry, to enable aircraft 
to  conduct  precision  approaches  to  airports.  The  corrections  are  also  available  free  of  charge  to  
civilian users in North America. A Wide Area Master Station (WMS) receives GPS data from Wide 
Area Reference Stations (WRS) located throughout the United States. The WMS calculates 
differential  corrections  then  uplinks  these  to  two  WAAS  geostationary  satellites  for  broadcast  
across the United States.Separate corrections are calculated for ionospheric delay, satellite timing, 
and satellite orbits, which allows error corrections to be processed separately, if appropriate, by the 
user application.WAAS broadcasts correction data on the same frequency as GPS, which allows for 
the use of the same receiver and antenna equipment as that used for GPS. To receive correction 
data, user equipment must have line of sight to one of the WAAS satellites; - European 
Geostationary Navigation Overlay Service (EGNOS).The European Space Agency, in cooperation 
with the European Commission and European Organization for the Safety of Air Navigation has 
developed the European Geostationary Navigation Overlay Service (EGNOS), an augmentation 
system that improves the accuracy of positions derived from GPS signals and alerts users about the 
reliability of the GPS signals.Three EGNOS satellites cover European Union member nations and 
several other countries in Europe. EGNOS transmits differential correction data for public use and 
has been certified for safety-of-life applications. EGNOS satellites have also been placed over the 
eastern Atlantic Ocean, the Indian Ocean, and the African mid-continent; - MTSAT Satellite Based 
Augmentation Navigation System (MSAS)MSAS is an SBAS that provides augmentation services 
to Japan. It uses two Multi-functional Transport Satellites (MTSAT) and a network of ground 
stations to augment GPS signals in Japan; - GPS-Aided GEO Augmented Navigation System 
(GAGAN); - GAGAN is an SBAS that supports flight navigation over Indian airspace. The system 
is based on three geostationary satellites, 15 reference stations installed throughout India, three 
uplink stations and two control centers. GAGAN is compatible with other SBAS systems, such as 
WAAS, EGNOS and MSAS; - System for Differential Corrections and Monitoring (SDCM). 
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Airlander and STEM 

: .,  
 

 STEM-  
 17.05.2017  708 «  

 « -
 

 STEM-  (  STEM- )»  2017-2021 ».  
 

 STEM- ,  
. 

STEM (Science, Technology, Engineering and Mathematics) , , , 
. ,  

,   
. 

 STEM- :  
, , , , , ,  
, , , . , 

 1%  STEM- ,  50 
. . 

, , : 
Ericsson, Intel, Melexis,OSTCHEM, Syngenta,  « ».  

 STEM-  «  «  
»,  38 .  STEM-

, , , 
,  STEM-  

. 
STEM-  

,   
 [2]. 

,  STEM- : 
, ,  

, ,  
, , , 
, ,  

STEM- , ,  
 [1]. 

 STEM-  
.  

. ,  
 

,  Airlander 
. 

Airlander 10 –  Hybrid Air Vehicles.  
,  [3]. 

 2012  Hybrid Air Vehicles  
. 
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 Northrop 
Grumman  LEMV (Long Endurance Multi-Intelligence Vehicle)  

.  
,  HAV-3  

.  Airlander 10 [3]. 
 92 ,  

-224 « »  25  Boeing 747.  
,  ,   –  ,   

 « ».  
. 

 20 .  
 [4]. 

,  
 148 ,  10 

, . 
, ,  

 .  
, 

, . 
24  2016  

 ( ) .  
.  

 Hybrid Air Vehicles, .  2017  
 Airlander 10  [4]. 

, STEM-  
. ,  

 STEM- :  ,  ,   
. 

,  STEM-  
 « »  

; -
 

. 
 

 
1. STEM- . – : https://imzo.gov.ua/stem-osvita. - : 

19.02.2019. – . 
2. STEM . – : 

https://toys4brain.com.ua/uk/articles-and-video/stem-in-education-science-and-technology. -  
: 19.02.2019. – . 

3.  Hybrid  Air  Vehicles  -  Airlander  10.  –  :  www.hybridairvehicles.com. – 
: 14.02.2019. – . 

4. World’s largest aircraft “weeks” away from first UK test flight. – : 
https://www.dailymail.co.uk/sciencetech/article-3438477/World-s-largest-aircraft-gets-ready-300ft-
long-Airlander-10-final-preparations-ahead-month-s-flight.html. - : 14.02.2019. – 

. 
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SMART y STEM  

: ., .  
 

 SMART-  (Smarteducation).  
, ,  

 STEM. 
SMART-  –  

, . ,  
. ,  

, ,  
, , -

.  
, , . 

Smart- , , , ,  
.  STEM-  

, , ,  
.  

. , ,  
,  .   

, , .  
: , , ,  

. , .  
 SMART- : ,  

, , ,  
.  

 SMART- . 
 BYOD  SMART  STEM-  

, . 
 BYOD ( . Bring your own device)  

,  
.  2005 .  

«BYOD: Bring Your Own Device» [1]. 
 

 QR- . QR-  «QR-Quick Response -  
» -  ( ),  

.  QR-  
, : , ,  

.  QR- ,  ,  ,   
» ,  

 QR- . 
 BYOD  

 STEM- . ,  
, .  

,  
. 

 
 

1. Rheingold,  .  Smart  Mobs.  The  Next  Social  Revolution  [Text]  /  .  Rheingold.  –  
Cambridge, MA: Basic Books, 2002. 
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: . .  
 

 – ,  
,  

.  
,  

 ( ),  ( ).  
: 

i i
i n

i i
i 1

P A P B/ A
P A / B

P A B/ A

, 

, ,   
A  – ,  

 ; 
A  – ; 
P(A ) –  A ; 
P(B/A ) –  B ,  A  

 A ); 
 P(A /B)  A   (  

 A ) ,   
. 

, 
: 

n

i i
i 1

P B P A P B/ A . 

 B,  
 AI,  

, ). 
.  

, ,  
, .  

. 
,  

. 
 

 1.  
 1, 2, 3 

 4.  1) = 0,2, 2) = 
0,4, 2) = 0,3, 4) = 0,1. 

,  
  – . 

  1, 2, 3  4,  
 P(A/B1)=0,9, 

P(A/B2)=0,P(A/B3)=0,2, P(A/B4)=0,3. 
.  
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 2.  
 

 0,5, 0,6  0,8.  
.  

 0,3,  –  0,6.  
,  

. 
 

 « »:  
, . 

,  « »,  
,  – , .  

 (  
),  –  –  (  

). 
 ( ): 

1. . 
2.  – . ,  

,  
. ,  
. , . 

3.  – ,  
, .  

BIC ( ). 
4. .  

 
.  

 
 XVIII ,  

 
. , ,  

. 
 « »:  

, . 
,  « »,  

,  – , .  
 (  

),  –  –  (  
). 

,  
).  

 
. 
 

 
1. . . – .: , 2002. – 325 . 
2. . . . – .:  

, 2005. – 360 . 
3. .  

. – .: , 2004. – 215 . 
4. .  

. – .: , 2004. – 400 . 
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.  

,  [1]. 
 . ,  

,  
.  

[2]. , ,   
 

.  
,  

,  
  .  

: Mathematica, 
MathCad, MatLab . 

 .  
,  

. , ,  
. , : « , 

 ( ), ( ), ( ),  
 Airbus A320». 
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2. :  

 / . . . – .: , 2004. 
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 STEM-  
: ., .  

 
 –  

, .  
,  

 STEM-
 [2]. 

 3D  
.  3D  [3]: 

1. . ,   
. 

2. .  
, . 

3. .  
, 

.  
,  

. 
4. .  

.  
, . 

5. .  
 Lego,  

 Tetrix . 
6. . 

 
, ,  

  
 STEM-  -  

.  
,  [1]. 

,  STEM-
:  

  
, ,  

 ( ); 
  ( )  

, ,  
; 

  STEM , :  
 - ;  ( ) [1]. 
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1.  «STEM- »   /   :  .  –  

 : , 2017. – 10 . 
2. SMART- . –  

: http://new.osvita.ua/school/lessons_summary/edu_technology/28742/ – : 
25.02.2019. – . 

3.  3-D . – : 
https://dixi.education/using-3d-printers/ - : 25.02.2019. – . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 728

 519-7 
.  

 
 
 
 

 
 

: .- ., .  
 

, -
, ,  

 
.  

.  
.  

 –  
. 
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. 

 –  
: =0, W=0, =0  =0,   – ,  

– ,  – . 
 

: 

.cos

,sin

GY
dt
dmV

GXP
dt
dVm

a

a
     (1) 

 (1) ,  
: 

.cos

,sin

V
dt
dLV

V
dt

dHV

x

y
      (2) 

  

0
dt
d   0yaF ,  (1) : 

.0cos

,sin

mgY

mgXP
dt
dVm

a

a  

 Vy  –  Y 
.  Vy,  

, : 
2

1
. .

t

t yy
y V

dHt
V
dHdt

dt
dHV  
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, ,  

. 
 

 ( ).  
 Netsukuku  

.  
 Netsukuku  4 ,  

 
, , , . , 

, , , 
. 

, .  
,  ,   
. 

 
 

1. .,  .  .  –  :   
», 2001. – 128 . 

2. . . . – 
: , 2000. – 352 . 

3. . . – :  
, 2002. – 656 . 

4. . . – :  
, 2002. – 160 . 
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WEB-  STEM-  

: ., .  
 

STEM - ,  
) . -

.  
75  

,  [2]. 
, ,  

,  
. STEM-  

 
,  [1]. 

WEB-  -  
. : 1)  

, , 
, , , ; 

2)  [3]. , WEB-  
: 

 ; 
 ; 
 ,  

, , , 
; 

  
. 

WEB- ,  
, : 

 ; 
 ; 
 ; 
 WEB- ; 
 ; 
 . 

,   ( .   stud  –  
),  WEB-  STEM- . -

,   
.  

, , , 
.  STEM-

,  
, ,  

. 
: 

 ; 
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. 
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. 
,  

, , ,  
,  

, . 
 

, :  
, , , , , , . 

 
STEM, ,  

. 
 STEM-  

, : -
, ,  

, ,  
,  

 ( , , ,  
) [4]. 

 
 

1. https://imzo.gov.ua/stem-osvita/ - . 
2. . . STEM - :  

 / : http://www.tsiurupynsk-
school2.edukit.kherson.ua/distancijne_navchannya/mo_vchiteliv_fiziko-matematichnih_nauk/stem-
osvita_problemi_ta_napryamki_vprovadzhennya/ 

3. . .  
: . . .  

. . : . 13.00.04 « ; » / . . – 
, 2008. –20 . 

4. .  
 

: . ... . .  : 13.00.02 / . - , 
2009. - . 1. - 216 .; . 2: . - 301 . 
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. 
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. ,  
, . ,  
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,   
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 ( ). ,  
,  

 
.  

,   « »   
. , , 

, . 
  

 ( . autoregressive moving-average model,  ARMA).  ARMA 
 

,  
.  ARMA  

,  
 ( ). 

 ARIMA , ,  - ,  
 ARMA  

. 
 ( ),  

) , ,  
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.  
.[1] 

.  
,  

et = At – Ft , 
 e - ; t - ;  -  

; F - . 
,  

,  - . 
 -  MAPE ( . mean absolute 

percentage error) 
MAPE = 1 / n (et / At) 100,  n - . 

,  MAPE  10 %, ,  
 50 %, . 

 (  
,  

) : 
DCA = ( FDt / ADt) 100, 

 DCA - ; FD -  
; AD - . 

,  
,  ( , , 

)  
.  

 
.[2] 

 
 

1. . .  [ ] / . . . - .: 
, 2013. - 318 . 

2. .  [ ] / . , 
. , . . - .: - , 2009. - 256 . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 737

 379.85(075.8) .  
 
 
 

 
 

: ., .  
 

,  
.  

, ,  
, . 

 — ,  
, , . 

 ( ) — ,  
, . 

 
, ,  

 
. ,  

. 
, 

. 
 

,  ,   
, .  

.  
,  

, . 
, 

, , 
.  

, , 
, . 

, ,  
,  

.  
 

. 
 

, , 
,  

. 
 

, ,  
. 

 
: 

1.  
.  

,  
.  



 738

2. , 
.  

3. , , 
, ,  

, .  
, ,  

. 
, 

 
 

, , .  
, , , .  

 
, 

.  
. 

 
 

,  
. 

, , ,  
,  ( ,  

, , ,  
, ).  

, , ,  
, . 

 —  
, , ,  

, ,  
. 

 
, .  

 
,  

 [1]. 
 

 
1. .  .   /  .  .  .–  .:  

 « », 2008. – 224 . 
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. ,  
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 « »,  
 

,  
, ,  

 STEM- . 
 STEM-  

, ,  
, . 

 
I .  

,  
 “ ”  

. , ,  
,  

 
,  STEM-  

, .  
, ,  
 STEM- . , ,  

Microsoft : « ,  
 [1].  

, ,  
,  STEM- ,  2018  

 8,65 . . 
 

 STEM- , , , 
 

,  
I , , ,  

, , .  
, ,  STEM- ,  

.  
,  STEM-  

,  
, , , , - 

 
.  

,  
, , ,  
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 STEM- ,  
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,  
. ,  

 100 .  STEM-
 10 .  
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. ,  

,  STEM-
 

STEM- . 
 

 
1. . ., . . STEM-  / 

. , .  - ,2015.– . 59 – 64. 
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 – ,  

,  
.  

 [3]. 
 

,  
. , , , 

.  
 

5000 ,  
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 ( ).  
,  

.  
,  

. ,  
.  
, , , 

,  
,  ( ,  

) - 
. ,  

-,  360 °  
. 

 
 

1. Falcon 9. [ ]. : https://ru.wikipedia.org/wiki/Falcon_9. 
2.  ( ). ]. : 

https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%BD_(%D1%
80%D0%B0%D0%BA%D0%B5%D1%82%D0%B0-
%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C). 

3. . ].  
:https://ru.m.wikipedia.org/wiki/  
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 537.1 . , .  
 
 
 

 
 

:  .- ., .  
 

 ( . Albert Einstein, 14  1879, , ,  — 
18  1955 ., , , ) —  

. , , , 
, , .  

,  1921 ,  
.  

20 , , , 
. 

. . 
, ,  

, ,  
.  

. 
 1895 ,  

 ( ) . 
,  

, .  
,  1000 , 

 
5 .  1896 . , , . 

 1900 ,  
.  1902 ,  

. ,  
.  1901  « »  

 « »,  
. 

 1904  
», ,  

. , 
,  

 1905 . 
1905  « » ( . Annus Mirabilis).  

» ,  
: 

1. « ».  
. 

2. « ,  
». , . 
3. « , -

» - ,  
. 

 1905 , , . 30  
1905 .   

».  
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. 15  1906 .  1909 
 1911 . ,  

. 
. .  

 ( )  
 1910 ,  

. 
,  1911  1915 

.  1921  (  1922 )  
,  

, , : 
«… ». 

 1955 .  
: « ».  

.  
18  1955  77 ; . 

19  1955 ,  
 12 .  

 (Ewing Cemetery), . 
, : 

1)  (1905); 
2)  (1907 - 1916); 
3) ; 
4) ; 
5) – ; 
7) ,  

; 
8) ; 
9) ; 
10)  « »  -  
. 

: 
•  (1921):«  

». 
•  « » (1923,  1933  

); 
•  (1925), « »; 
•  (1926). 

: 
•  — , . 
•  (  99  

. ). 
•  « » (  2001 .). 
•  « » . 
 

 
1. . .  / . ; [  

] — Corpus, 2015. - 832 . 
2. .  .  :   /  .  ;  [ .  

. ] - , 1983. - . 308.  
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 629.735.3 . , . , 
 
 
 
 

 
-2 –  

: .- ., .  
 

-2  – .  
, , .  

, ,  
.  60  

. 
 1940 ,  

,  
,  -2.  1949  -   -2  

 3000 .  , -2  
. . -2  

  ,  .   
-2 ,  

.   
5  2011  – -2. . .  

-2 . -2  
,  2020  9-  

.   -2,  -2  2  ,   
.   5  2011 , -

.  . 10  2017  
.  
, -2  15-

20%,  1,5 .  
10% .  8 .  

,  5 . 
, ,  « » 

,  — -2 
.  

. -2  
. -2 .  

, ,  
, -2 .   

 
 

1. -2:  « ». : 
https://militaryarms.ru/voennaya-texnika/aviaciya/an-2/ - . 

2. : -2. : http://www.airwar.ru/enc/craft/an2.html -  
. 

3. -2:  .   
:https://www.bbc.com/russian/society/2015/04/150423_vert_fut_plane_that_can_fly_back

wards - -2 -2  – .  Sky 
Ships.   - https://www.youtube.com/watch?v=n90FmdCuvt8 –  
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 ( . Andre-Marie Ampere, 1775-1836 .) –  
, , . 

, .  – 
, ,  

 « »  
».  

, .  1801 .  
,  1805-1824 .  (  1809 . – 

),   1824 .  –  .   (1814 .)   
,  (1834 .). 

 
. ,  

,  – 
,  

. 
:  

 
, . ,  

 (  
) .  

 13 ,  –  
 12 . 

.  1771  
 (1/rn).  n  

 2. ,  
,  

. . 
,  
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. ,  

. 
, ; 

, , , , 
, .  1802 .  «  

».  
 ( ). . 

 (1814 .)  
.  1820 .  " " (  

)  
.  

, . 
.  

 ( ),  
 (1820 .). 
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.  (1822 .)  – ,  

, , , , 
 

.  1820 .  
. ,  (1829 .).  

 « ». 
 1834 .  « »  

 
. ,  «  

» (1834 .). 
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 – , . 
,  

.  
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. ,  
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. 
.  

, . 
.  

. ,  
. 
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1. . .  –  

[https://allbest.ru/o2c0b65635a3ad68a5c53a89421206d27.html ]. 
2.  — ,  

[https://ru.wikipedia.org/wiki/ ,_ ]. 
3.  – . 

[https://studfiles.net/preview/2653355/]. 
4. : . -  

[http://mykniga.com.ua/biograph/biografiya-andre-mari-ampera.html]. 
5. . . / . . – .: , 

1983. 400 . 
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 – ,  
.  1990-  

.  20  2015  
 1900  1202 ,  480  

.  NASA  1795 . 
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 ( ) .  
 b.  

 4,25 , ,  
 1,3 ,  11,2  

.  b .  
. 

 b. ,  
.  

 6  .  
, ,  -170° C.  

  -  b .  
,  10  
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. 
, ,  

,  
. , , . 

. ,  
,  - . 

 
 

1.  [ ] : [ ]. — : http://astro-
azbuka.ru/index.php?id=211.— . —  : 13.03.2019. 

2. Epsilon Eridani b [ ] :  : . — 
. . —  : https://en.wikipedia.org/wiki/Epsilon_Eridani_b. —  

. —  : 01.02.2019. —  : 13.03.2019. 
3.  [ ] :  : . — . 

. —  : https://uk.wikipedia.org/wiki/ . — . —  
 : 13.03.2019. —  : 13.03.2019. 

4.  [ ] : [ ]. —  
: https://beardycast.com/article/science/exoplanets/.— . —  

: 13.03.2019. 
5. Barnard’s Star b [ ] :  : . — . 

. —  : https://en.wikipedia.org/wiki/Barnard%27s_Star_b. — . 
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