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Around 58% of tourists arrive at their destination by air and the stop in air
traffic has created a massive negative effect on that industry as well. Over $630 billion
in reduced GDP benefits from air travel-related tourism will be matched with 26.4
million jobs lost. But tourism in a wider sense is also very hard-hit, with analysis
suggesting the pandemic could translate into a drop of 850 million to 1.1 billion
international tourists and a loss of $910 billion to $1.2 trillion in export revenues from
tourism, putting 100 to 120 million direct tourism jobs at risk.

The change in the behaviour of passengers following the COVID-19 crisis,
travel restrictions and the ensuing economic crisis have resulted in a dramatic drop in
demand or airline services. According to IATA, passenger air transport measured as
revenue passenger kilometre was down 90% year-on-year in April 2020 and still down
75% in August. The collapse in economic activity and trade affected freight, which
was almost 30% lower year-on-year in April and still about 12% lower in August.

Chart 1: Projected global quarterly passenger losses due to the COVID-19 crisis
(2019/2020/2021, in billion passengers)
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When it comes to the response to the COVID-19 crisis, most of the sector- or
firm-specific measures thus far have targeted air transport. As of August 2020,
governments have provided about USD 160 billion of support to airlines (Figure 3).
Almost two-thirds of that support consists of direct aid (subsidies, loans, equity, cash
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Chart 2: Global passenger traffic by type (in million passengers)
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As the crisis lingers, governments may resort more to equity injections. Even if
airline companies did not appear to enter the crisis with higher leverage than firms in
other sectors, their debt level could increase by as much as 28% in 2020, according to
IATA. Absent any equity injection, this would significantly affect their capacity to
finance new investments and, for some firms, affect their solvency.

References:

1. Abate, Megersa, Panayotis Christidis and Alloysius Joko Purwanto (2020),
“Government support to airlines in the aftermath of the COVID-19 pandemic”, Journal of Air
Transport Management 89:101931, URL.: https://doi.org/10.1016/j.jairtraman.2020.101931

2. IEA (2020), “Changes in transport behaviour during the Covid-19 crisis”,
International Energy Agency, Paris, URL: https://www.iea.org/articles/changes-in-transport-
behaviour-during-the-covid-19-crisis

3. International Transport Forum (2020), “Restoring air connectivity under policies to
mitigate  climate change”, COVID-19 Transport Brief, URL: https://www.itf-
oecd.org/sites/default/files/air-connectivity-covid-19.pdf

4. International Transport Forum (2018), “Government support measures for domestic
air connectivity”, Case-Specific Policy Analysis Reports, URL: https://www.itf-
oecd.org/government-support-measures-domestic-air-connectivity



https://www.itf-oecd.org/government-support-measures-domestic-air-connectivity
https://www.itf-oecd.org/government-support-measures-domestic-air-connectivity

POLIT.Challenges of science today, 5-9 April 2021

RESEARCH ON COMMON PROBLEMS AND SOLUTIONS IN
CHINA'S CIVIL AVIATION DOMAIN MANAGEMENT

Chenfan Huang, Hlushchenko N.V.
National Aviation University, Kyiv
Scientific Supervisor — lvannikova V.Yu.,PhD (Eng.), Associate Professor

Key words: China's civil aviation; integrated transportation system; civil
aviation development; travel mode; revenue

In the process of building a modern society, transportation has become an
important part of promoting economic development and an indispensable key link to
ensure the continuous operation of cities. In the current development process of
China’s transportation field, civil aviation has increasingly become a key construction
content, and its related management work has gradually received attention. However,
looking at the actual implementation of civil aviation domain management at this
stage, there are still many problems.

China’s airspace management has strict regulations. The National Air Traffic
Management Commission and the Civil Aviation Administration of China are
responsible for the relevant work of the Chinese airspace management. Through
mutual coordination, they are responsible for providing a series of air traffic and
transportation services, including communication, weather monitoring, route
navigation and navigation monitoring. To collect intelligence information a systematic
three-level air traffic service system has been constructed, which follows the
management axis of approach control, airport control and area control [1].

When planning most air routes in China, there is a certain degree of unity.
There are too many inflection points and reporting points. When the airspace
management methods are optimized and adjusted, the implementation of the work is
not in place and the progress is relatively slow, which seriously affects the airspace.
At the same time, due to the complexity of the management work, it has increased the
difficulty of the control personnel, and also has a negative impact on the work of the
pilots.

The emphasis on the east and the light on the west is the basic status of the
development of Chinese civil aviation industry. Compared with the eastern region, the
air transport development in the western region is relatively stable and the
transportation pressure is lighter, but the problem of excessive local transportation
pressure still exists. In the eastern region, crisscrossing air routes are generally densely
distributed, while in the western region, including important nodes such as Lanzhou,
Xi’an and Urumqi, there are sparse air routes and air traffic is greatly reduced.

In recent years, Chinese civil aviation transportation industry has been
developed well. Under the environment of increasing demand for aviation resources,
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the available airspace resources of civil aviation are becoming more urgent, and the
existing available resources are more difficult to meet [2].

In airspace management, civil aviation and military aviation are important
components. Therefore, they should be distinguished by key points and the
management operations related to them should be taken seriously.

Currently, in the entire airspace domain, the civil aviation domain accounts for
about 20%, emphasizing the unreasonable distribution of airspace resources in China
[3]. To effectively change this development status, we should actively reform the
current airspace management system, redefine the national airspace category
scientifically, build an airspace management mechanism based on flexible use, and
reasonably coordinate the flight requirements of military aviation and civil aviation to
achieve. Taking national economic development as the primary foothold, rationally
adjust and plan the existing route structure. Priority should be given to the areas with
heavy civil aviation transportation, such as Beijing, Shanghai, Guangzhou and the
eastern region, and priority should be optimized.
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In our time - the era of continuous technological development and innovations,
to imagine the modern world without the participation of transport - is almost
impossible. Transport is the key driver of the system, which leads it to movement,
creates new market trends, expands the range of services, and adjusts planning
strategies. In order to maximize the basic level of the logistics system efficiency, in
recent years, incredible efforts have been made to solve the problems of one of the
most promising and financially profitable areas, namely - the development of
multimodal transportation.

Multimodal transportation ensures not only the optimal functioning of the
transport system, but also a fair pricing policy of companies, rapid development of
various services, constant high demand and market stability. Now, just to imagine or
even call a modern transport network of the country - quite difficult, if its multimodal
transportation system is underdeveloped [1]. The system of multimodal transportation,
with seven-mile steps, spreads its influence in all regions of the world, creating a
single reliable system of operational transport routes. Their development allows
countries, in the shortest possible time, to ensure high-quality integration of several
transport systems into one, with minimal financial, economic and operating costs.

The goods transportation concept «door-to-door» has been able to find its
golden place among customers who value maximum comfort. The multimodal
transportation importance can be observed now, as the introduction of mass quarantine
measures, due to the global response to the «Covid-19» pandemic, has significantly
increased the demand for this type of service. Thus, they provide full coordination of
all basic elements of supply chains, high operational interaction, technological affinity
and logistical quality [2].

This issue is so important because it directly affects the speed and quality of
cargo delivery, logistics services system reliability increasing, civilian satisfaction and
further improving security. Thanks to analysis of a huge number of scientific articles
and open Internet sources, it was found that the key advantages of multimodal
transportation include: delivery speed, relatively low competitive transportation cost,
convenient maintenance, high transportation safety, convenient «door-to-door» and
«just in time» services, a simplified inspection procedure and many others.



POLIT.Challenges of science today, 5-9 April 2021

That is why, in order to ensure and maintain the highest possible level of
international transportations, people should pay more attention to the creation of a
high-quality multimodal transport network on the European model.

Especially big importance this plays for Ukraine, as country has an incredibly
advantageous geographical position, being located between Europe and Asia. This fact
makes it very important in the preparation and implementation of international
transportations, in which Ukraine can act as a very powerful and cost-effective
transport hub. Additional advantages include: direct access to the sea, as well as the
fact that the relief of Ukraine is mostly plain (95% - plains, 5% - mountains) [3].
Unfortunately, now the prospect of transforming Ukraine into a key transport hub is
still not achieved, as only in accordance with the plans of the National Transport
Strategy of our country, it will became possible until 2030.

To speed up this process as much as possible, it is necessary to intensify the
development of an autonomous transport system of international and state routes, pay
more attention to container traffic optimization, ensure their regularity, work on rail
transport improvement in accordance with European standards, reform the tariff
system by making it more competitive and increase overall basic transport capacity.
Not less important will be measures for the complex development of transport
infrastructure, speed up introduction of modern technologies and creation of new
control operational services of logistics centers [4].

The first steps to solve the key problems of multimodal transportation
development in Ukraine should be: e introduction of a reliable electronic declaration
system; ® reforming the regulatory framework; ® simplification of the border control
system; ® increase of basic competitiveness; ® adjustment of tax pricing policy;
development of the legal basis; @ fight against corruption; @ more depth technological
integration with neighboring countries and transport industry general development.

So, as a result, we can conclude that nowadays, importance of multimodal
transportation is really huge, as it ensures the development not only of the transport
industry, but also the country as a whole, affecting all available market sectors, as we
have repeatedly seen from this research. In order for Ukraine to achieve significant
success in the implementation and development of multimodal transportation, it is
obliged to ensure high-quality reformation of the legal framework, support the
creation initiative of cargo handling powerful logistics centers, simplify legal and
administrative formalities for customs clearance.
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The modern world is rapidly evolving and improving, while modern transport
technologies are developing. Every year we can see new methods and approaches to
improve passenger and luggage transportation, including by air.

One of the newest methods is the introduction of unmanned aerial vehicles -
aircraft designed to fly without the physical presence of the pilot on board. According
to the Air Code, an unmanned aircraft is an aircraft designed to fly without a pilot on
board, the flight control of which is controlled by a special control station located
outside the aircraft [1].

It is known that drones were originally designed for the military goals, but in a
relatively short time began to be used in various spheres of public life and sectors of
the economy. At the same time, with the rapid development of the drone market, it has
become clear that they pose a number of security risks. Even drones weighing less
than 150 kg can damage an airplane, injure and pollute the air and sound.

Drones equipped with cameras, may threaten privacy and collect personal data
of people without their consent. Along with their use in medicine, logistics and
agriculture, there are more and more cases of their use for committing offenses (eg
smuggling). Drones are usually divided according to criteria based on their propellers
and purposes of use. They can withstand heavy loads, contain a camera, and other
payloads, have stabilizers and can be equipped with GPS. Unmanned aerial vehicles
can be used in various fields: transportation of goods, photography of the area, work
in agriculture, control of traffic violations, search for missing people.

The COVID-19 pandemic has led to the active use of unmanned aerial vehicles
(hereinafter UAVSs), which are remotely controlled and do not require direct human
contact. For example, China uses UAVs to monitor social distance between people,
advertise on the streets, measure body temperature, and In Italy, UAVs quickly
delivered test systems between medical facilities, and in other countries, drones are
being tested to deliver food, medicine and disinfectants, so we can predict an active
development of the drone market for express delivery in Ukraine in the near future.

Researches show that by 2050, the developed drone sector will create 150,000
jobs, in 10 years this industry could occupy 10% of the European Union aviation
market [2].

The world market for unmanned aerial vehicles (hereinafter UAVS) can be
divided into 4 main categories: commercial, military, consumer and emergency
drones. The introduction of unmanned aerial vehicles (UAVS) in such areas as
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warehousing logistics, transportation, delivery of goods, agriculture have long been
considered by industrial companies. The structure of the market for the use of
unmanned aerial vehicles, the authors include: commercial use, public defense,
consumer, for emergencies [3].

In modern conditions, there are serious obstacles to the introduction of
unmanned systems in transport, as in Ukraine there is no legal regulation of the use of
UAVs. As you know, the Convention on International Civil Aviation (Chicago
Convention), signed in 1944, establishes separate rules for the use of UAVS, and in
2007 the International Civil Aviation Organization (ICAO) clarified the standards for
the use of remotely piloted aircraft systems (RPAS) . In 2011, the general principles
for the operational use of UAVs were clarified, and some amendments were made to
the annexes to the Chicago Convention, including the mandatory certification of
UAVs for the safety and management of a licensed pilot and the supervision of a
certified operator.

ICAO is currently working with some member states to develop regulatory
requirements for the use of unmanned aerial vehicles. At the same time, rule-making
is guided by EASA, to create a recommendation for a single set of technical and
operational requirements for UAVs.

So, in modern conditions of transport development, a large number of
industries use unmanned aerial vehicles. In particular, logistics. At present, this is
technically possible, but the imperfection and unpreparedness of regulatory policies do
not allow the development of unmanned transport systems in Ukraine. An important
area of implementation of UAVs will be the presence of simple and transparent rules
for their use in the transport market. Legislative regulation is needed to stimulate the
growth of the transport and logistics industry. The temporary procedure for the use of
airspace, initiated by the State Aviation Service, does not provide the necessary
development of the UAV market.
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Aviation industry plays an important role in our modern life. It is an essential
part not only in the economy and other fields of our life, but also it has extremely
large effects on the environment system. Global warming, ozone depletion and other
changes in nature are the results of the engine noises, air emissions. Approximately
2.46% of the global human-made CO2 emissions are from the aviation industry, and
this number is increasing faster and faster as the demand for air transportations is
skyrocketing. So, one of the main challenges in our days is to reduce CO, emissions in
the aviation industry. Also, this direction is strongly connected with the 17 United
Nations Sustainable Development Goals. To protect, restore the environment and
provide sustainable development, some airlines have started using biofuels. For
instance, the Lufthansa Group made Sustainable Aviation Fuels (SAF), with the help
of which flights have become CO, - neutral. But not every airline can afford it because
of large expanses. To reduce CO, emissions, other methods for fuel economy are used
in the aviation industry. Because when an airline reduces fuel consumption, then air
emissions are also reduced [1].

One of the methods is to reduce fuel consumption with the help of Auxiliary
Power Units (APU). Auxiliary Power Units is usually located in the tail of the aircraft.
It allows operation of aircraft without ground support equipment, such as Ground
Power Units (GPU) and others. During flight, Auxiliary Power Units provide different
functions, and one of them is bleed air for air conditioning. With the help of this
function the fuel consumption can be reduced. If there is temperature 19-25°C,
according to the environmental control system synoptic, the Auxiliary Power Units
can be off, because of suitable temperature conditions for passengers. If there is
Embraer - 190 in the Ukrainian International Airlines, then, according to the
calculations, approximately 21 kg of fuel can be saved per ground stop. And for five
Embraer-190 aircrafts 196 500 kg of fuel is saved per year [2].

Also, one of the most efficient methods is to use a 4D trajectory of an aircraft
during the flight. The 4D trajectory concept is based on the integration of time into the
3D aircraft trajectory. It is being researched by Single European Sky ATM Research
in the EU and NextGen in the US. It aims to ensure flight on a practically unrestricted,
optimum trajectory for as long as possible in exchange for the aircraft being obliged to
meet very accurately an arrival time over a designated point. So, it has three spatial
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dimensions and the fourth is time. 4D trajectory is used to predict the flight and to
choose the optimal trajectory. For example, if there is heavy traffic for aircrafts, then
controllers divert it to holding patterns, when the aircraft has to fly a little bit more
time than it is planned. As a result, there is larger fuel consumption during the flight.
If A320 Neo is considered flying in a holding pattern, it consumes 25 kg of fuel per
minute, so it will increase fuel expenses and CO2 emissions. In these cases, 4D
trajectory gives the opportunity to plan an optimal queuing system during heavy
traffic and obtain optimal cruise speed, when fuel consumption is minimum for the
certain types of aircraft. According to the calculations for the European fleet with
5500 aircrafts, 65 000 tons of fuel could be saved using this technology.

Other similar methods started to be used in the aviation industry of different
countries. Let's compare fuel consumption and CO2 emissions in Ukraine in 2010 and
2020 [3]. The formula for calculation of year fuel consumption:

Volume of fuel,eqrnyq = ef ficiency factoryear n X RTKyeqr ns1

2010 2020
RTK (2010/2020) 703 000 000,00 391152 915,42
Efficiency factor 0.63988 0.354648
(2009/2019)

After calculations we obtain:
Volume of fuel,g10 = 703 000 000,00 x 0.63988 = 449 835 640 (L)

Volume of fuel,g,0 = 391152 915,42 x 0.354648 = 138 721 599.15 (L)

So, after methods for fuel economy in the aviation industry started to be used, a
lot of airlines has an opportunity to decrease fuel expenses, which are one of the
largest. Also, if the fuel consumption is reduced, then CO2 emissions are reduced too.
These methods help to provide sustainable development and environmental balance in
the aviation industry.
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Transport logistics becomes more prevalent in business, because the delivery of
products from warehouses to the customers, in the most efficient, timely and cost
effective manner is one of the most common conditions in world trade.

In this paper we consider how to create the most cost-efficient plan for
delivery of products from different points of supplier to different points of consumer,
by using mathematical models.

Such mathematical model is called “Transportation problem” and supposes
several suppliers, who offer the same type of product, consumers who are
characterized by cargo orders and transportation cost which means tariff for
transportation of a single cargo unit from the Supplier ; to the Consumer ;.

Now we consider step by step solution of transportation problem.

Step 1. We establish primary plan and chose the type of problem — closed or
opened.

If Y, Supply + Y, Demand — Problem is opened

If Y. Supply = Y, Demand — Problem is closed

Table 1. Primary plan of transportation
Consumer ; | Consumer , | Consumer ; | Consumer , | Supply
Supplier ; |1 100 2 2 35 4 135
Supplier , | 3 1 170 5 3 40 /1 210
Supplier 5 | 5 3 6 2 | 149" 54145
Supplier , | 1 5 5 195 4 200
Demand ;750 170 4 ] 230 1997~ ¥ 690

1 2 3 4
Where,
1- tariff for transportation of a single cargo unit from Supplier ; to Consumer ;
2 - demand for cargo units of 4 consumers
3- quantity of cargo units which can be delivered from 4 suppliers.




POLIT.Challenges of science today, 5-9 April 2021

Conclusion:
4 - ) Supply = Y, Demand , so the problem is closed.
Cost of primary plan
=100%14+35%2+170*%1+40+34+145%x24+195+5+5
* 4 = 1745 (monetary units)

Step 3. Application of “method of potentials” for checking the optimality of the plan.
If plan is not optimal we procced next step, if plan — optimal, so the problem is solved
For obtaining optimal results there are used “Hungarian method” or ‘“Method of
potentials”.
Step 4. Construct the cycle of transportation.
Step 5. Again check the optimality of plan using “method of potentials”.
V; + U; (calculated potentials for filled cells)
Vi + U; — Tariff for empty cells (calculated potentials for empty cells).

Table 2. Final plan of transportation

Consumer ; | Consumer , | Consumer 5 | Consumer , | Supp | U
ly
Supplier ; | 1 -1 |2 |-3 [2]135 4 |3 [135 [0
Supplier , | 3 -3 | 1170 5 -1 |3 |40 210 0
Supplier 5 | 5 -6 |3 -3 |6 -1 |2 | 145 145 -1
Supplier , | 1] 100 7 5 | 5195 4 |5 200 1
Demand 100 170 230 190
690
\Y 0 1 4 3
Conclusion:

If we need get optimal plan we must know the capacity requirements of the
sources and the destinations and an estimation of the costs of transport between the
sources and destinations.

In this example we have determined the shipping schedule that minimizes the
total shipping cost while satisfying supply and demand constraints. Because the total
cost of final planis =135* 2+ 1701+ 403 + 1452+ 1001 +95% 5+ 5
4 = 1445 (monetary units), is more less than 1745 m.u.— total cost of primary plan.
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Development of multimodal transportation in Ukraine is prospective direction
of forming the effective logistic system of Ukraine. Globalization in the previous 25-
30 years caused the rapid development of world international trade, which led to the
expansion of the geography of export and import supplies, including transit through
the territory of Ukraine. The delivery of goods (cargo) to the buyer (recipient)
according to the principle “Door-to-door” exactly at the appointed time using
multimodal (combined) transport technology. The development of such transportation
is facilitated by the expansion of the geography of export-import supplies through the
seaports of Ukraine. To solve the problems associated with the functioning of
intermodal transport, the Association of Container Lines of Ukraine was established
on April 14, 2011. However, the current state of development of container and
piggyback transportation in Ukraine does not meet the standard typical for world
trade. [1]

Among the factors hindering the development of multimodal transportation,
there are:

- shortcomings of legal regulation,

- imperfection of tariff policy,

- economic and technical distortions and inconsistencies, for example, between
a railway and a seaport,

- lack of a developed network of transport and logistics centers and the
corresponding institute of logistics operators ,

- low level of infrastructure facilities development. [1]

There are actions which will foster solving this problems.

The first one is attraction of investments in fixed assets of container) terminals
and modernization of railway and sea transport hubs

Second one is: development of a legal basis for the development of multimodal
transport and implementation of the provisions of normative acts, in particular, the
European Agreement on Main Inland Waterways of International Importance and
development of containerization of transportation, including grain cargo and metal, as
well as improvement of the institute of operators of multimodal transportation of
goods
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The third one is: introduction of automated control systems, logistics modules,
development of a network of logistics centers, as well as comprehensive
modernization of the entire transport infrastructure. [1]

Container shipments as a part of container trains account 36% of the total
volume of transported containers throughout Ukraine. .

To improve the quality and level of the international transportation passing
through Ukraine, our government need to a developed multimodal transport system.
To improve the quality and level of the international transportation passing through
Ukraine, our government needs to create a developed multimodal transport system. In
Ukraine, experts pin some hopes on the further development of multimodal transport
involving water transport with the development of the international North-South
corridor and the implementation of projects to support international trade, to simplify
the movement of goods through improved logistics, to improve compatibility of
transport systems and to develop multimodal transport. The North-South international
corridor is a junction of the ports of the Black and Baltic Seas with access to Finland,
Denmark, Norway and Sweden. A new joint project of rail container traffic, Odessa-
Slawkow (Poland), is currently being worked out. [2]

We recommend the future Ukrainian multimodal network to make an example
of Dutch multimodal network, that uses the interaction of bicycle roads with the other
modes of transport. The complexity of the concept of accessibility in the multimodal
network in Netherlands and of its perception by travellers implies that ideally multiple
indexes are to be used in accessibility studies, to provide a better depiction of how
individuals respond to the spatial structure of travel opportunities, and configurations
and modalities of the transportation networks.

Conclusions:

We can make a conclusion that Dutch Government had made successfully
accessible, convenient multimodal transport network by applying the environmentally
friendly bicycles .Also , to improve our multimodal transport system ,our government
should solve shortcomings in legal regulations , improve the tariff policy, develop the
level of infrastructure facilities by attraction the investments to modernize the railway
and sea hubs. It is difficult to imagine the developed country without developed
transport system, including the multimodal transportation system. Ukraine is to
develop firstly the transport infrastructure , the task should be the first, because of
global economic crisis caused by pandemic. Due to this crisis Ukraine is not very
reliable object for sponsorship, because of hard political and economic situation
caused by the War on the East of the country. A lot of foreign investors are afraid of
investments in the country’s infrastructure because of unstable and long-term pay-
back period of this projects. The GDP indexes had extremely declined during the last
few years, the population’s ability also had declined.
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The greatest problem and at the same time the key to success is how the supply
chain is replenished with goods and passes the «last mile». That is a defined stage
where the cost of delivery changes dramatically and innovation should be introduced.
The last mile is the final link in the supply chain, which starts from the moment the
order is loaded into the vehicle and ends with delivery to the buyer [1]. It is necessary
to find cost-effective solutions that will ensure the value of cargo transportation for the
end user and operational efficiency for the logistics provider. But, there must be taken
care of improving security systems and cargo tracking, so that a quality product is
supplied. The Internet of Things can be the first approach to connect the logistics
provider to the final consignee using original ways based on the principle of bringing
together new dynamic business models [2]. The other available means include tools of
reaching the maximum possible transportation system’s optimization.

To solve this task, it is needed to review the entire supply chain and the extent
to which the inventory management system meets the requirements of customers
regarding goods purchase and delivery [2]. It is important to understand the customer
needs, provide delivery discounts or bonus programs. The location of the warehouse
must be considered as well as it affects amount of fuel to carry goods, and the time
spent to reach the first point. The closer the warehouse is to the city, the lower is the
transportation costs [3]. Refund management is one of the tools to overcome the last
mile by minimizing the number of stops. Drivers can either pick up returns along the
way by following their usual route or there can be developed a system of incentives
for customers to return to the store or to a special reception point. To facilitate the
process, all the parties can conclude a negotiation that specifies the responsibility and
terms of delivery as much as possible. Large companies may organize their own
courier service, optimize the load and reduce costs, and smaller ones — resort to a
resource sharing scheme that reloads the vehicle following the main route [1;3].
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PuHOK macaXupchKMX IEPEeBE3CHb IPEACTABICHWH DI3HUMH  BHAAMHU
TPAHCIIOPTY, SKi BIAPI3HAIOTHCSA 32 LIHO, IMIBUIKICTIO Ta O0E3MEeKO0 HaJaHUX TOCIYT.
ABiakoMmaHii BiAIrpalOTh BaXKIUBY pOJb B aBIaTPaHCIOPTHIN cucTeMi OyHb-sKOi
KpalHH CBITy 3aBISKH IIBHIKOCTI Ta KOM(OPTHOCTI aBiamepeBe3eHb. Y CYYaCHOMY
PO3BHHYTOMY aBiallilHOMy PHHKOBOMY CEpEIOBHINI aBiaKOMIIaHii 3aJIs YCIITHOTO
KOHKYpPYBaHHsI MalOTh ITO3MLIIOHYBATHCS Y CBOIH PUHKOBIH Hilli, 0 3a0e3Me4yeThCs
yepe3 CTIMKYy CQEKTHBHICTh CaMOr0 aBialliAMPHEMCTBA, sKa JOCATAEThCS Ta
YTPUMYETbCSL 3aBISIKM YNPaBIiHHIO BHUTparaMu, (IHAHCOBUMH Ta 30yTOBHMH
pHU3HKaMHU.

HocnijpkeHHs: nuTaHb  e(QEeKTHBHOCTI  MAacaXMPChKUX  aBialepeBe3eHb
BiJOOpakeHi y HAYKOBHX TPAISIX 0araTboX 3apyOi’KHUX 1 BITYM3HAHUX BUCHHX, TAKAX
sk: Toponmeupka JI.O., Awmenko JLA., Cuu €. M., I'ynkosa B. II., [.{I. AkceHos,
I'ypina I'.C., I'puropak M.IO., Camnosceka [.I1., Mapianesa K.B., HoikoBa A.M.,
Ko6a O.B. Ta ixmi.

MerTo10 JOCIHIIKEHHSI € aHalli3 Ta BHSBICHHS YMHHUKIB, SKi BIUIMBAIOTh Ha
e(pEeKTHBHICTh [iSUTBHOCTI aBiaKOMIIAHIH Ha PHHKY MacaXMPCHKUX IIEPEBE3CHb, a
JIOCIIZPKEHHS TUHAMIKH MOKa3HHUKIB e()eKTHBHOCTI.

ABiakoMmImaHisi HacamIiepel — 1€ MiANPUEMCTBO abo0 CcoLiaIbHO-eKOHOMIuHa
CTPYKTypa, K€ Ma€ MaKpo-, MIKpO- i BHYTPIIIHE CEpPEJOBHINA, IO MalTh OyTH
JIOTIYHO B3AEMOIOBSA3aHI 3 METOI JOCATHEHHS CHPUATINBOI e(eKTHBHOCTI
aBiamianpuemcTBa[l]. Yci comianbHO-eKOHOMIYHI CEpeOBHINAa B3a€EMO3B'A3aHI Ta
B3a€MO3YMOBIICHI 1 3B'A30K (3aJE€KHICTH) MK HIMU HOCHUTH HMPHUYMHHO-HACIIIKOBHI
xapaktep. CyThb IPHYMHHOTO 3B'3KY HOJIATAaE B TOMY, IO NPH HEOOXIJHUX yMOBax
OJIHE SIBHIIC 3YMOBITIOE iHIIE 1 B pe3yJIbTATi TAKOI B3a€MO/Ii1 BHHUKAE HACIIIOK [2].

[Mornsimm BYeHMX Ha BHU3HAYCHHS TEPMiHYy «e(EKTHBHICTB»  JIyXKe
BIZIPI3HSIOTHCS, aje 3arajloM MOXHA CKa3aTH, MO0 e(EeKTHBHICTH - BIJHOCHTBCS 1O
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E€KOHOMIYHOI Karteropii, II0 € pe3yJbTaTUBHICTIO (YHKUIOHYBaHHS CHCTEMH 1
PO3paxoBYETHCS SIK CIIIBBIAHOLICHHS OJEPXKAHOTO pPe3yJbTaTy JI0 BUTpPAT PECypciB,
3aTpayyBaHUX Yy Tmpoleci (QyHKIioHyBaHHA cuctemMu [3]. Jus  JOCHiIKEHHS
e(eKTUBHOCTI  AISUIBHOCTI ~ aBiakOMIaHii JOLUIBHO pO3MIAAATH  EKOHOMIYHY
e(eKTUBHICTp — Il BiJHOCHA BEJIMYMHA, CIIIBBIJHOLICHHS MDK pe3yJbTaTaMu
rOCIOJIapChKOi  MISTIBHOCTI Ta BHUTpaTaMHM JKMBOi 1 MarepiamizoBaHoi mpaii,
pecypcamu. HaiimommpeHImnmMy MoKa3sHIKaMH €KOHOMIYHOI €()eKTHBHOCTI € pi3HOTO
POy TTOKa3HUKHU PEeHTA0CIBHOCTI, IO XapaKTePU3YIOTh PE3YIbTaTUBHICTD 32 Pi3HUMHU
HAMPAMKaMHU JisSUTBHOCTI mianpuemcTs [4].

s Toro, mo6 BU3HAYNTH €(DEeKTUBHICTH IiSUTBHOCTI aBiakOMIaHii HEOOXiTHO
PO3TISIHYTH NPUYHHHO-HACTIAKOBHI 3B’SI30K (DYHKIII Ta TEXHOJIOTiH aBiaKOMIaHii,
SIKi € BarOMOIO CKJIaJIOBOIO BILTMBY Ha BUTPATH aBiakoMIaHii (puc. 1).

BukopucraHHs JiTakiB,

110 BiANOBIZAIOTH BUTPAT Ha
XapaKTePUCTUKAM —> P

SHHKEHHSI

aBiapeficiB aplapeucu
ITinBuIIEHHS
e(eKTUBHOCTI
SMeHIICHHS aBiaKOMIIaHil
BUTpAT HA .
Iepenaya yTPUMAHHS HUIBI/IHleHHH' /
TEXHOJIOTi i N amrapis, e(eKTUBHOCTI
TO Ta HpaLiBHUKIB, TOJIOBHHX
PEMOHTY B 3aMacHuX Gisnec-
ayTCOPCHHT yactun I1C fpomects

Puc. 1. IlppunHHO-HACTIAKOBHH 3B'I30K €(heKTHBHOI AiSUIBHOCTI aBiakoMIaHii

Ha cxemi 300pakeHa JHIe HEBEINKa, ajic HAMBILIMBOBIIIA YacTHHA (DaKTOPIB,
SIKI CTIIPUSIOTH CTiHKiIH e(eKTUBHOCTI aBiakommaHii. Ha minBumeHHs edekTuBHOCTI
3HAYHO BIUIMBAIOTh (YHKILI{, SKi aBiakoMIlaHisg IOKJIagae Ha cebe: 3a0e3nmedeHHs
PO3BHHYTOT MapLIpyTHOI CiTKH, OpraHi3allisi MapKeTHHTY Ta pekiamu, iHdopmaiiiiHe
3abe3neueHH s, CepBiCHE 00CIyroByBaHHs Ta iH. JJs MiABHIIEHHS MPOIYKTUBHOCTI Ta
e(eKTUBHOCTI JISUIBHOCTI aBiaKOMIIAHISIMM BX€ IIMPOKO BHKOPHCTOBYIOTHCS
aBTOMATH30BaHI Ta KOMII IOTEPH30BaHI CHCTEMH, SIKi 3a0e3MedyloTh e(pEeKTHBHICTH
KOMYHIKaliii. ¥ MoJaibpIIOMy CXeMa J03BOJISE AOCHITUTH KOPEALiiHy 3aJIeKHICTh
MiX (pakTOpamMu IPUIHMHHO-HACITITKOBOTO 3B’ SI3KY.
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Jyis BU3HAYCHHS €(CKTHUBHOCTI aBIaKOMITAHIM Ha MEPIIOMY eTari JOCHTiKeHb
JIOLJIBHO PO3paxyBaTH Pi3HI MOKAa3HUKU PEHTA0CIBHOCTI, 110 HABEJICHI Ha pUC. 2.

Po3paxyHkn npoBoAMIMCH Ha OCHOBI OQIIIHHUX 3BiTIB Mpo (iHAHCOBI
pesynbratu aBiakommanii MAY 3a 2016-2018 pp. [5-7].

AHaniz e)eKTUBHOCTI NIsUIBHOCTI aBiakoMmmaHii MAY mpoBOIUBCS 3a TaKHUMHU
nokasuukamu sik: ROE  (PentabesnbHicTh BiacHoro kamitainy), R (Bamosa
peutabenshicts), ROA  (PenraGenphicts axtuBiB), RFA (PeHraGemnbHicTh
HeoGopoTHux akTuBiB), ROL (PenrabenbHicTh mepconany). SIk BUAHO Ha rpadiky,
pe3yIbTaTUBHICTE poOoTH aBiakommaHii MAY 3HaXoAWThCS Ha HHU3BKOMY DiBHI, a
OUTBILIICTH MMOKa3HUKIB PeHTA0EIBHOCTI MAaIOTh HETaTUBHHNA XapaKkTep.

Takum ynHOM, €(PEeKTHBHICTH HisITLHOCTI aBiakommaHii MAY mepen modaTtkoMm
KOpOHaBipyCHOT IaHAeMii MOXKHa OXapaKTepU3yBaTH SK IIINPUEMCTBO 3 Bil’€MHOIO
peHTabenpHICTIO. €MHUI BU PEHTA0EIBHOCTI, IKUIl 3aIMIIKBCS MTO3UTUBHUM Yy 2018
potii, ane OJU3bKUM JI0 HYJIS, IIe BajoBa peHTaOeNbHICTh. BUIHO, 110 aBiakOMIaHisg
npsMye 110 OaHKpyTCTBa, ajie JUIs aJEKBAaTHOTO MIATBEPXKECHHS LBOTO (aKTy
JOIJIBHO IIe MPOAHAaNi3yBaTH MOKa3HUKH OaHkpyTcTBa [8]. Jlns Oinbin netanbHOTO
aHaJi3y e(eKTUBHOCTI aBlaKOMIMaHII CIIil BpaxoBYBaTH ii MapKETHHIOBY, (piHAaHCOBY
Ta KaJpOBY JisUTbHOCTI.

200%
100%
0% — e —
-100% . .
-200%
-300%
-400%
2016 2017 2018
®ROE -14,97% -352% -106%
R 10,54% 18,96% 0,31%
ROA 14,58% 5,64% -63,85%
RFA 138% 11,33% -361%
= ROL 23,80% 5,26% -113%

Puc. 2. Anani3 edextuBHOCTI aBiakoMmnaHii MAY
B poOoti 3ampomoHOBaHO gl BCEOIYHOTO KOHTPOIIOBAHHSA €(EKTUBHOCTI
aBialiAIPIEMCTBA BUKOPUCTOBYBAaTH KJIACHYHI MOKAa3HHMKM peHTabenpHOCTI. Takox
JIOLITBHO O1MBII TITHMOOKO BHBYATH NMPHUYMHHO-HACIIAKOBI 3B’I3KH (DaKTOPiB BIIHBY
Ha e(eKTHBHICTh aBialiANMPUEMCTBA.
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3apa3 HaJ MiCTaMH BiJJHOCHO BUIbHUM 3aJIMIIAETHCS JOCHTh BEJIMKHH LIap
atMocdepu BHCOTOIO 10 KioMeTpa. Lleii mpocTip BUKOPHUCTOBYE CIieliaibHa aBiailis,
BEPTOJIBOTH, & TAKOK OKpEMI NMPHUBATHI a00 KOPIOPATHBHI JIiTakK. AJie B 1IbOMY Iapi
BXK€ MOYMHAE PO3BUBATHCS HOBMU BUJ IOBITPSHOTO TpaHCHOPTy. Y HBOro Oararo
Ha3B - MiChKa a00 MEpCOHAJbHA aBiallis, aBiaTPAHCIOPTHA CHCTEMa MaiOyTHBOTO,
HeOecHe Takcl 1 Tak mai.

Barato cBiTOBMX aBiakOMMaHIH TPUCTYNHIM 10 aKTHBHOI pPO3pPOOKH Ta
PO3BUTKY LILOT'O HOBOTO BHJY TPAHCIIOPTY, SIKHH BBaXKA€THCS YK€ NMEPCIEKTUBHHM.
Jlo npuknany, kopropauist Airbus po3po0iisie Biipa3y Tpy BEIUKUX IPOEKTH:

. MUTOTOBaHMIA oJHOMIiCHUH Vahana, sIKWif, 3a IUTaHAMU Kopropaiii, Oyxae
TOTOBHI 10 KOMEPLIHHHUX PEHCIB yKe ILOTO POKY;

e  CityAirbus — Ge3minoTHe Takci-KBaApOKOITED Ha JEKiIbKa 0Ci0;
e Pop.Up — ogHOMIiCHUIT G€3M1IOTHHI MOYIIB.
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IMepumit (Vahana) BUKOPHUCTOBYE MPHHIMI KOHBEPTOIUIaHA, TOOTO amapar,
SKMH MOXeE 3JITaTH BEPTHKAIBLHO, SK BEPTOJIT, a MOTIM pO3ropTaTH IBUTYHH 1
pyXxaTHch Jaii, sIK JiTak. A OCh SIKIIIO TOBOPHUTH PO JBa iHIINUX IPOEKTH, TO BOHU XK
BUKOPHCTOBYIOTh NPUHIUI KBajpoKomnTepa. CXeMH KBaJpOKONTEpa i KOHBEPTOILIaHA
- 3apa3 OCHOBHI JUIsl MacaXHpChKuX JpoHiB. KBaapokonrepn HabaraTo cTaOimbHINI
Il 4ac MOJbOTY, a KOHBEPTOIUIAHW MJO3BOJISIIOTH PO3BUBATH BEIHMKY IIBUIKICTS.
OOuaBI CXeMHU JO3BOJISIOTH BEPTUKAIBHO 3JIITATH 1 CITaTH, 10 € KIFOYOBOIO BUMOTOIO
IS MICBKOT aBiallii, OCKIJIbKH JUIS 3BUYAMHOTO JiTaka MOTPiOHA 3IJIITHO-TIOCAIKOBA
CcMyTa, a [Ie O3HaYae, M0 3HATOOUTHCS OyNIBHUIITBO JOAATKOBOI iHYPACTPYKTYpH IS
MicTa.

VYxe 13 ciunsa 2020 poxy y ®@paniii cBiif mepIimid BiTbHAHA MOJIT 3MiHCHUIO
JITAa04Ye TaKCi, CTBOpEHE BIUIICHHAM aBiaOymiBHOI Kopmopaiii Airbus - Airbus
Helicopters. JIBuryHu 1pOr0 Takci — €JIEKTPHYHI, a MEPEMIlIaTHCh BOHO MOXe 3i
mBuakictio 120 km/ron. Ha GopTy Takoro cy4acHOro TakCi OJHOYACHO MOXeE
nepeOyBaTH He OlIbIe YOTHPHOX 0ci0. Lleit BUI TpaHCIOPTY yKe MOBHICTIO TOTOBHIA
JI0 TIOJIBOTIB 3 Maca)kupaMu Ha OOPTY, ajie MOKH IO MOTPIOHO BPEryNIOBaTH CUCTEMY
YIpPaBIiHHS TaKUM Takci Ta OONAIITYBaTH MICIS IOCAAKH TPAHCIIOPTHHUX 3acoOiB.
Takox HEOOXiIHO pO3POOUTH BIANOBIAHI 3aKOHH 1 HOPMATMBHI aKTH, a TaKOX
CTBOPUTH CHCTEMY YNpPAaBIiHHSA MONBOTaMH, SKi OyqyTh 3IIMCHIOBATHCS Ha MalMX
BHCOTAaX 1 HaJ MICBKIMH KBapTajlaMH, a [I¢ B CBOIO YePry MOXE JJOIIOMOITH BIIaJHATH
IIUTAHHSA, TOB'A3aHi 31 CTBOPEHHSIM 1 YIIPaBIiHHAM TaKOO TPAHCIOPTHOIO CHCTEMOIO.

Tomy komepiiiiHe BHKOPHCTaHHS aBiaTPaHCIIOPTHOI CHCTEMH MaHOyTHBOTO
Oyne moxuuBuM He panimre 2030 poky.

Cepen iHIIMX NOMITHUX NPOEKTIB - Volocopter Himenpkoi kommanii eVolo,
SIKUU  TpeficTaBisge coboro MmynpTHKONTEp 3 18 mpomenepamu. lle moku 1m0
HaWyCIIIIHIMUA NpoekT moBiTpsiHOro Takci. Bocennm 2017 poxky B Jlybai Bxe
MPUCTYIHIIA IO WOro TecTyBaHHs, a y 4epBHI 2017 poky Kepyroua TpaHCIOPTHA
kommanig J{ybas mimnucana yroxy mpo ue 3 eVolo. 3a monepeaHiMH JaHUMU, Led
cTapram Hapasi omiHioeTbest B $624 mun. Takox Bimomo, mo Volocopter mmamye
BBECTH CBOI aepoTakci B ekcinryaramito B CiHramypi MpOTATOM TPHOX POKIB MicIs
3aBEpIICHHS] TECTOBHX IOJHOTIB, OIIHKH PHU3WKIB Ta cepTH(iKalii TEXHOJOTIH Yy
cmiBmpani 3 BIaAok Kpainu, ampke CiHramyp € TpUBAaOIMBUM MICIEM IS TaKHX
MPOEKTIB Yepe3 OibIl M'SKAH PEXUM PETYIIOBaHHS, HK B IHIIMX KpaiHaxX CBITY.
Kputku Ha 15-XBHJIMHHUH TEpENiT HA JITAIOYMX TaKCl BXKE HAMINILIM B IMPOJIAX 3a
uinoro 300 eBpo. llle onHa kpaiHa, sika IUIAHYE 3alyCTHTH CIIy>KOy aepoTakci —
Icnanis. Icnanchka aepoHaBiramiiiHa ciyx6a Enaire oromocuna, mo 3 2022 poky
IUTaHy€e TI0YaTH JeMOHCTpaliio Jitatounmx Takci B bapcemoni i CaHrtbsro-ze-
KommnocTena, ToMy Kolu TypUCTH HapeITi MOBepHYThCS A0 IcmaHii, BOHH 3MOXYTh
CKOPHCTAaTUCh HOBUM crioco0oM mepecyBanHA. Ha croromui Volocopter Bxxe BcTHria
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301MCHUTH BUIIPOOYBabHI ITOJILOTH CBOiX aeportakci B ['enbcinki, lltyrrapri, {y0ai i
HaJ 3aToKo0 Mapuna-beit B Cinramypi.

Tak, 3BicHO, HaBiTh JiyMKa IPO Te, III0 MOXHA Oy/ie MepecyBaTHCh IO MICTy Ha
JiTakax 1 He BUTpayaTH CBi JOPOTOLIHHUIA Yac Ha 3aTOPH HE MOXE HE TILIHUTH, alle
cepell aBiallifHUX CKCIEPTIB € YMMAJIO TaKWUX, II0 CKCNTUYHO BIMHOCATHCA JO Ii€i
izef.

JlesiKi 3 HUX BBa)KarOTh, 110 TEXHOJIOTII IlIe HE MOBHICTIO JOCKOHAI, a CHCTEMH,
B SIKUX BOHH BUKOPHCTOBYIOTBCSI, MOXKYTh IaBaTh T€XHI4HI 3001. Takox roBOpATh Mpo
Te, IO MOTYKHICTh €IEKTPOABUTYHIB Ta aKyMYJISITOPIB HE € BUCOKOIO, TOMY HaBPS[
9H TaKi JITaJbHI 3aCO0H 3’ABIATHCS B MOBITPIHOMY HPOCTOPI MICT B HAHOMMKIOMY
MalOyTHEOMY.

Tomy mnst Toro, o0 NPHUIIBHAIIMTU TPOLEC BTUICHHA B PEANBHICTh IMX
npoektiB NASA pasom 3 DexpepansHuM ympaBimiHHIM [uBUIbHOT aBiamii CIIA
aKTUBHO TIPAIOIOTh HAJl MPOTpaMor0 «YTPABIIHHA pyXoM OE3IJIOTHHX aBialliifHIX
cucteM». BoHM po3poONIAIOTE TNpaBWiIa MONBOTIB Ta IX pPETYNIOBAaHHA B
I'yCTOHAceJeHUX paiioHax mict. B Mail0yTHhOMY MOJBOTH MACAKUPCHKUX IPOHIB B
Mictax OyIyTh peryJroBaTHcs dYepe3 BHOYNOBYBaHHS MapLIPYTIB B MHOBITPSHHX
kopunopax. Ilpm mpoMy nApoHHM OyOyTh AaKTHBHO B3a€EMOIISTH MK CO00I0 1
JIOCHIZKYBAaTH TOBITPSHUN TMPOCTIP HABKOJIO, 1100 YHUKHYTH 3iTKHEHb 3 IHIIUMHU
JPOHAMH Ta IHIIMMHU 00'€KTaMU B MOBITPI (HAIIPHUKJIIAL, 3 ITAXaMH).

Cnucox BUKOPHCTAHUX JKepen:
1. ABunanus OyAymIero: Maca)KUpPCKUE POHBI, CBEPX3BYK W OmoxamsaitH. URL:
https://www.bbc.com/russian/features-41988970
2. Volocopter. URL: https:/mind.ua/news/20222897-nimecka-volocopter-yaka-pracyue-
nad-aerotaksi-zaluchila-shche-241-min
3. Auviation explorer. URL: https://www.aex.ru/news/2020/1/13/206998/

JOCJIJKEHHS IAPKY I1C BITUM3HSIHUX ABIAKOMITAHIMI

MenbHuK A.A.
Hayionanvnuii asiayitinuii ynieepcumem, Kuis
Hayxoeuii kepisnuk — [lepeg sinko T.A.- kano.exon.nayx,ooy.

Kniouoei cnosa: IoBiTpsHI Cy1HA, aBIaKOMITaHisl, TACAKUPCHKI IEPEBE3CHHS

ABiamiiiHa Tanxy3b € OJHIE€I0 13 HaHOLIBII NPOrPECyOUMX JIAHOK B
TpaHCIIOPTHIN cdepi YKpaiHM, IO MOXYTh INPETEHIYBaTH Ha BHUCOKE Micue B
cydacHoMy cBiTi Bucokux TexHoiorii. [lapk IIC - cepue Oynb-skoi aBiakoMmnadii,
TOMY JOCSITHEHHSI KOHKYpPEHTOCHPOMOJKHOCTI aBiakOMIaHii IPyHTY€eThCsl Ha pillIeHH]
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TaKUX 3aBJaHb, SIK ONTHMI3allis W YZOCKOHAJECHHS MapLIpyTHOI MEpexi Ta BJlacHE
napky IIC.

Mertoro mi€l myOuikamii € JOCTIKCHHS OCHOBHHX XapaKTepUCTHK mapky I1C
BITYM3HSHUX aBIaKOMIIaHIH, IO CIHENiaNi3yIOThCS Ha aBiallepeBE3CHHAX MaCaKUPIB.

Bukian ocHoBHOro Mmarepiany. BianoBimHO 10 MeTH JOCITIIKEHHS OYIo
nmociimkeno mapk moitpsaux cyaeH (IIC) aBiakommaHiii Ha OCHOBI 0a3u NaHHX
Hepxasiacayx0u Ykpainu [1].

52%  apiakoMmaHii  YKpaiHH  CICHiami3ylOTbCS Ha  IACaKUPCHKHUX
nepeBe3eHHAX, 44% - Ha BaHTAXHHUX IIEPEBE3CHHAX, 4% - Ha 3MIIOIaHUX
nepeBeseHHAX. (puc.l) Tak Hampukiax MOXEMO CIIOCTEepiraTé, Mo HaiOimbIIe
JmiTakiB Mae aBiakoMmaHist «MiKHapoAHI aBiamiHii YKpaiHW», Ha IPYyroMmy MicIi
aBiakommaHiss «PO3A BITPIB», mo npakTH4HO MEXKye 3 aBiaKOMIIAHIEO
«CKAWMATI». Came 1mux «Iizepi» cepen aiakomnasiit Ykpaitu 6yo BUKOPHCTAHO B
PpOOOTI AJIs IETAILHOTO JOCITIPKEHHSI OCHOBHUX XapakTepucTHK mapky [1C.
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Puc.1 Kinpkicts [1C 3a aBiakoMIaHisIMH, 10 CHEMiai3yIOThCS Ha
MAacaKUPCHKUX MEPEBE3CHHIX.
Jo ¢yHmaMeHTaTbHHX XapaKTepUCTHK MOPIBHAHHA pizHHX TumiB [1C mms
NacaKMPCHKUX MEPEBE3CHb HAJICKATD!

. TUI TIOBITPSHOTO CyIHA 3a MapuipyToM (OIU3BKOMAricTpalbHUM,
CepeIHbOMAriCTpaIbHUH, JaJleKOMaricTpaabHuN);

o KUTBKICTh Maca)XupiB, 0 MOKHA TIEPEBO3UTH 3a OJINH PEHC;

) MICTKICTh WICHIB €Kilaxy;,

o gac nosapoty [1C;

. BiZICTaHb IIOJILOTY;

. KpelcepchbKy HIBHIKICTH MOJILOTY;,

. MaKcHMaJIbHa 3J1iTHA Bara,
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. Ta IHIII.
IpoBeneno mopiBHsTbHUE aHami3 mapky IIC aBiakommaniit MAY i SkyUP
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A) b)
Puc.2 INopiBusinpHuii ananiz napky I1C aBiakomnaniit (MAY (A)
ta SkyUP (B).

JlocnikeHHs! pOKy BUIYCKY JIiTaKiB BITYM3HSHMX aBiaKOMIIaHil NOKa3alo, 110
14% T1C BiTuM3HsHMX aBiakoMIaHii BumyeHi B nepioz 3 2012 mo 2019 pik, a 38,2%
mitakiB BumymeHi 3 2002 mo 2019 pik, mo cBiguuth mpo Te, mo mapk [IC, mo
BUKOPUCTOBYETHCS IS IIEPEBE3CHHS TACAXKHPIB, IOCTIHHO OHOBIIOETHCS.

Omxe OyIlo MOCTIIKEHO OCHOBHI XapakTepucTHKH mapky IIC BITYH3HSHIX
aBiaKOMITaHiH, SIKi CHeHmiali3yloThCsSd Ha TAaCaXUPCHKUX IEpeBe3eHHIX. AHai3

mokazas, mo mapk [1C, mo BUKOPUCTOBYETHCS UISA JHOCTABKH MACaKUPIB, IMOCTIHHO
PO3BHUBAETHCS T ONTHMI3YETHCH.

Cnucok BUKOPHUCTAHUX IZKEPeEI:

1. JepkaBHHI peecTp [UBUIBHUX TMOBITPSHUX cymaeH Ykpaimm. URL:
https://avia.gov.ua/state-civil-aircraft-register-of-ukraine/
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AEPOTPOIIOJIIC - MICTO AEPOIIOPT

Jlemox O. B.
Hayionanenuii agiayivinuil yniseepcumem, Kuis
Hayxosuii kepisnux — Anmonosa A.QO., KaHO. mexH. HayK, 0oy.

Knrwuosi cnoea: aeporponoliic, aeporopT, iHppacTpyKTypa, eKOHOMIKa

Inest aeporpormonicy Oyna Bucynyta HegaBHo npod. J[x. Kacapmom [1] 1 3apa3
LIMPOKO OOTOBOPIOIOTHCS NMPAaKTUYHI NMUTaHHs ii peanizauwii. Aeporpomnoiic — 1e
MicTo, 1H(PACTPYKTypa SIKOTO 30CepelkeHa HaBKOJIO aeponopry. Bin moaiOHuit no
MerarnoJlicy, aje CKJIaJaeTbCsi 3  aBlamidHOl, JIOTiCTUYHOI 1 KOMepuiidHO1
IHpPaCTPYKTYpH aeporopTy.

Haii0inpmri aeponopTu cBiTy MaroTh HmacaxuporoTik Big 30 no Oimemr Hik 100
MJIH. TIacaXHUpiB Ha pik. DAaKTUYHO, BOHM € HEBEIMKUMH MICTaMH 3 BIACHUM
HACENICHHAM, TEPUTOPi€l0, 1HPPACTPYKTYpOIO 1 IEHTPOM YIpaBIiHHA. A 3rimHO 3
MPOTHO3aMH PI3HUX MDKHAPOJHHUX OpTaHi3amild, 3araJbHOCBITOBHIA IaCca)XHPOIOTIK
3pocTe 1o 6 MIIpA. JONOBIK B pik Bxke Mo 2030 poky. Uepes me aeporopTH NparHyTh
PO3BHUBATHUCS SIK MiCTOOY/IiBHI IIEHTPH.

Hesiki aepomoptu, Hampukian Jensep (CIIA), Cxinxon (Hinepnanam),
@pankdpypt i Mionxen (Himewyuuna), Jloxa (Karap) Ta iHmi, OyaytoTh MOBHOLIHHI
KBapTaJad MOPYY 3 TepPMiHAIaMU JUIs 3a0e3MedYeHHs MOTped CBOIX CHiBPOOITHHKIB Y
KUTI. MOCKOBCHKHI aepOTPOIIONiC 3aCHOBAHHI Ha KOMEPIIHHOMY PO3BHUTKY 3E€Mellb
HaBKOJIO aepomnopty. B paniyci 20 kM HaBkono aepomnopTy JloMoaen0BO 3°SIBHUTHCS
HOBE MiCTOOY/iBHE YTBOPEHHS, SIK€ PO3BMBAETHCA 3a KJIACTEPHUM NPHHIUIOM. Taxi
MICTOYTBOPIOKOUI MiAIPUEMCTBA HATAIOThH MO3UTHBHUH BIUIMB Ha €KOHOMIKY PETiOHY,
amke 3a0e3MmevyroTh OUTBIINKA piBeHb MOOUTBHOCTI Ta CTBOPEHHS HOBHX POOOYHX
MiCIb.

BaxxmBo He Te, HACKLIBKH JTANEKO, a HACKUIBKH IIBUAKO aepOIIOINiCHI (GipMu
MOXYTb 3B’s[3aTHCS 31 CBOIMHU IOCTavaIbHUKAMH, 3aMOBHUKAMH Ta KOPIIOPAaTHBHUMH
mapTHepaMH Ha MICIIEBOMY, HaIllOHAJBHOMY Ta mI00adbHOMY piBHAX. [loOpe
CIPOCKTOBAHUI aeporoiic QyHKIIOHYE sK "Micbka TpyOa', 110 3MEHINY€e TEPMiHOBI
BUTpATH MPOCTOPY Ta BiJICTaHi, MiABHIIYIOUH SIK ONepauiiHy epeKTUBHICTH (ipmu,
TakK i perioHagbHYy.

Y cBiTi HamidyeThCs OJM3BKO CTa TMOTEHIIIMHUX aepoTPOIIOJICiB, IO
3HAXOMATHCSA HA PI3HUX CTamgisiX PO3BHUTKY. [Taca’KMpONMOTIK TaKMX aepomopTiB SK
IIPaBUJIO TIEPEBHUIILY€E HACEJICHHS caMOi KpaiHH B JIEKUIbKa pas3iB.

PazoM 3 pO3BUTKOM aepoOTPOINOJICIB MOKPAIIUTBCA  1HPPACTPYKTYDA,
30UIBIIUTHCS KUIBKICTh POOOYHX MICIh Ta MOOUIBHICTE aeponopTiB. ToX y pO3BUTKY i
B IIO3UTHBHUX 3MiHaX Hallle MailOyTHE, TOJIOBHE HE CTOSTH Ha MicCIIi.

Cnucox BUKOPHUCTAHHUX JIKEpeJI:
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INFLUENCE OF COVID-19 ON TOURISM INDUSTRY IN THE WORLD

Teliuk V.A., Zeliuk A.M.
National Aviation University, Kyiv
Academic adviser Valko A.M, senior lecturer

Key words: tourism industry, Covid-19, airports, demand, pandemic

The tourism industry is the complex of different subjects of tourism activity
(hotels, tourism complexes, camping, motels, ventures of nutrition, transport, culture
complexes, sports clubs, etc.) which creates the conditions for welcoming, service,
and transporting of tourists. [1]

During the recent decades, tourism was increasing very fast which also
concerned air transport. Development of aviation infrastructure: the building of new
terminals, creating of low-cost carriages regulated tariffs and the others influenced on
the increase of passenger flow in the airports of the world (in general it is business and
tourism) but in 2019 the world faced with the terrible pandemic of COVID-19 [2]

Tourism is a global industry that is enormously suffering from economic
consequences after COVID-19. As usual, the tourist-recreational branch is widely
influenced by external shocks: actions, which are taking part in country-receiver can
cause the global redistribution of trips to different recreation regions; military conflicts
and terrorism dangers, climate changes and disasters, change of currency conditions,
economic crises, etc. However, powerful shocks such as the COVID-19 pandemic
could paralyze the global tourism market indefinitely.

In order to counter the spread of Covid-19, most countries have closed air
services and banned foreigners from entering the country. The International Air
Transport Association (IATA) estimates that the world's airlines will suffer heavy
losses due to the suspension of passenger traffic, about 50% ($ 434 billion). [3]
According to the UN World Tourism Organization (UNWTO), in 2020 the number of
international tourists in the world will fall sharply by 20-30% compared to forecasts
for the current year, which had an increase of 3-4%. In turn, the reduction of tourist
flows will lead to large economic losses in the tourism industry of the world, which is
about 30-50 billion dollars.
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OPI'AHI3ANIA TACAKUPCBKUX ITEPEBE3EHb
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Kniouoei cnosa: aBiakoMnaHisi, MacaXxnpchbKi, EPEBE3CHHS, PEECTPALis

Ha croromni aBiamiifHU# TpaHCTIOPT € HAMOLIBII TTI00ANI30BaHIM IIOPIBHSHO 3
aBTOMOOLTHHIM, 3aJ1i3HUYHAM, BOTHUM Ta TPYOOIIPOBiTHIM.

TexHosoriuHa cxema 0OCITyroBYBaHHS HAaCaXUPIB, IO BHIITAIOTH BKIIIOYAE B
cebe HacTyIHI oTeparii:

- 00CIIyroByBaHHSI B MiCbKOMY areHTCTBI aBiakOMIIaHii 1 JOCTaBKa B aeporopT
BUJIBOTY;

- MUTHHH OIS,

- peecTpallisi KBUTKIB 1 opopMIIeHHs Daraxy;

- KOMIUIEKTYBaHHs Oaraxy;

- CaHITapHO-KaPaHTHHHHI KOHTPOJIb;

- ACTIOPTHUH KOHTPOJIb;

- CHemiaJbHHH KOHTPOIb IMacakpiB, Oaraxxy i pydyHOi MOKIaxi (KOHTPOIb
Oe31eKn);

- TI0cajgKa B JITaK.

Jlo movaTKy mepeBe3eHHs IPOBOJATHCS PEECTpallisl MacaxkupiB Ta ix Oaraxy
BIZIMOBITHO IO CTAaHAAPTHHUX IIPOLEAYpP B aepomopTy BmiboTy. Ilpu peecrtparii B
HepIy 4epry nepeBipseTbes AIHCHICTh KBUTKA Ha JaHU peic.

PexoMeHIyeTbCSl TakoX MepeBIpATH HASBHICTh JOKYMEHTIB, HEOOXIIHUX
JIep)KaBHUMHU OpraHaMd B KpaiHi Nmpu3HaveHHs a0o B KpaiHi TpaHcdepy (macmopra,
B'i3HI Ta TPAH3UTHI B3 i T. 11.).

B xoxi peectpariii mpoBoANTECS 3BaXKyBaHHs Oarax<y IpH BaroBii cucteMi abo
BU3HAYCHHS Ta0apuTiB 1 KUIBKOCTI MICIb TPH TOIITY4HOI cucTeMi odopMIIeHHS
6araxy. OHOYaCHO /10 BiAMOBIJHHUX rpad MOJIBOTHOTO KYIIOHA aBiaKBUTKAa BHOCUTHCS
KUTBKICTh MiCIb i /a00 3arajbpHa Maca Oaraxy, SIKUH NMPUIMAETHCS BiJ| TMacaXxupa o
NepeBe3eHHsT B SIKOCTI 3apeecTpoOBaHOTO 1 He3apeecTpoBaHoro Oaraxy. Ilepen
BHWJILOTOM Bce 0€3 BUHATKY IAaCaKUPH MIPOXOJSTH KOHTPOJIb OE3IEKN MOJIbOTIB, SIKMH
BKJIIOUYa€ B ce0e MepeBipKy BiICYTHOCTI y MacakupiB B iX py4Hii MOKJIAXI MPEIMETIB,
3a00POHEHHX JI0 IEPEBE3CHHS MIOBITPSIHUM TPAHCIIOPTOM.
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Jlo TakuX mpenMeTiB BiZTHOCATHCS: BOTHETIAJIbHA 1 X0JI0{Ha 30post; Ooenpunacu
i BHOYXOBI PEYOBMHHM; OTPYHHI Ta CHJIBHOJIIOYI PEYOBUHHM; BHOYXOoHeOe3medHi Ta
JIETKO3aHMHCT]I PEYOBUHHM; CTUCHEHI Ta 3pi/KEHI ra3u; iHIII IPeIMETH 1 PEYOBHHH, SIKi
MOXYTb OyTH NPUHHATI 10 NEPEBE3CHHS Ha 0COOIMBUX YMOBaX.

[Macaxupu, sKi IPUIETIIM B TAaHUI aepoIopT, MiAPO3AUISIOTECS HA KIHIEBHX,
TpaH3UTHUX 1 TpaHchepHuX nmacaxupis. KiHuesi macaxupu, siki npuOyiIy B aepornopT
MpU3HAYCHHS, 3 JiTaka Ha aBToOycax a0o IO TeJeTpamoM MOTPAIUIIOTh B 3al
OpWwIboTy. Y 3ali NPWIbOTy MNACaKUPH TPOXOIATh CaHITAPHO-KAPAHTHHHHUN
KOHTPOJb, SKUH 3MIHCHIOEThCA Ha BigNoBigHUX cTiiikax. Ilicmsa caHiTapHO-
KapaHTUHHOTO KOHTPOJIO TIaCaXHPH TPOXOIATh MACIOPTHHHA (iMMirpariifamnii)
KOHTPOJb 1 MOTPAIUIAIOTh B 3am BHmadd. [limx gac OdYiKyBaHHS pPO3BaHTaXKEHHS 1
OCTaBKU Oarax<y MacakHpH 3alOBHSAIOTH MHUTHI AEKiapamii, SKIO IIe HOTPiOHO
JIepKaBOIO MyHKTY NPU3HAUCHHSI.

Y cepemuni 2020 poxky IATA cminbHO 3 [EIKMMH aBiaKOMIIAHISIMHU
MPUCTYNUIIO JI0 PO3POOKH IUIaHy BIIPOBAJDKEHHS MenuuHoro mnpoizHoro Travel Pass,
SKMHA TIOBUHEH CIIPOCTUTH MPOLEC IEPETHHY KOPJOHIB 1 BIJHOBUTH MOJBOTH IO
BCBOMY CBITY.

Ha nanmii momeHt Bimomo, mo IATA Travel Pass Oyne B cebe Bkirouaru 4
MOJYJIS:

1) T'mobanbHHII peecTp BUMOI A0 3A0POB'SI - JO3BOJUTH MACAKHPAM 3HAUTH
iH(pOpMaIito PO BUMOTH 10 TECTYBaHHA a00 BAaKIIMHI B Tl 4M 1HIIIN KpaiHi

2) T'mobGanbHUii peecTp IEHTPIB TECTYBaHHS Ta BaKIMHALII - JO3BOJHTH
macaKupaM 3HAWTH JTAOOpaTOpHI IEHTPU IS TECTYBaHHS 1 BaKIMHAIII B ITYHKTI
BiZINIpaBJIeHHs 200 MPUOYTTS

3) Honatox Lab - m03BONMHTH YHOBHOBaKEHHM JiabopaTopisiM Ge3medyHo i
OIepaTHBHO NepPeJaBaTH Macaxxupam cepTU(IKaTh PO TECTH 1 BaKIMHALIT

4) Jonatok ajst 6e3KOHTAKTHUX TIOJOPOKEH - TO3BOJIUTH MACAKHUPY CTBOPUTH
CBiil «undpoBuil macnopT», oTpUMaTH cepTU(ikaTH NPO TECTYBaHHS 1 BaKLIMHALII,
MEepeKOHAaTUCs, IO iX JOCUTh ISl TOJOPOXi, IMOMUIMTHCSA cepTudikaramu 3
YIOBHOB2)KCHUMHU JIJISI IEPEBIPKA OPTaHAMH 1 aBiaKOMIIaHIsIMH

BpaxoByroun iHTCHCHBHICTh PO3BHTKY aBiallilfHOI iHIyCTpii B CBITi Ta BHCOKY
3aJICKHICTh BiJI €KOHOMIYHUX TMPOIECIB ONTUMI3aIlisl TEXHOJOTil 00CIyroByBaHHSI
macakupiB B aepornopTax Oyzae 3aBXIW aKTyaJbHOIO 1 Ma€ pO3MIAaTHCS SIK IpH
CTpaTeriyHoOMy TaK 1 IpW ONepaTHBHOMY YNpaBIIiHHI IisulbHICTIO. B aBia inmyctpii,
iHBECTHIIIi HEOOXITHO HANPABIATH Ha TPUAOAHHA cydacHHX IT-TexHONOrid, sKi
3HAYHO CIIPOILYIOTh MPOLEAYPHU KOHTPOJIIO, 3MEHIIYIOTh BIUIHB JIFOJICHKOTO (hakTopy
iJ] 9ac KOHTPOJIIO, € OUThII MPUHHATHUMU JUIS OIUTBIIOCTI MAcakUpiB 3a paxyHOK
MiIBUIIICHHS SKOCTI CEPBICY.
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YIIPABJITHHA PU3UKAMM ITPOLLECIB HABEMHOI'O
OBCJIYTOBYBAHHA INACAKUPCBKHUX ITOBITPAHUX CYJEH B
AEPOIIOPTY

3anopoxHa A.A.
Hayionanenui agiayitinui ynieepcumem. Kuis
Haykosutl kepienuk: /lepee anko T.A.,KaHO. eKoH. HaYK, O0Y.

Kniwouosi cnoea: yugitena asiayiss Hazemue 00Cnye08y8anHs, 0Oesnexd,
asiayitina noois, puux.

ABialliifHU{ TPAHCIOPT BBAKAETHCS HAHOUIBII OE3MEUYHUM TPAHCIOPTOM Y
BchoMy cBiTi. Lle 3aranpHOBU3HAHMU (DaKT, KW MIATBEPIKYE CTaTUCTHKA. 3a PiK
MOBITPSHI CyIHA TEPEBO3STH OMU3BKO 4,5 MIpA JrOAeH, a Ie Oinblle IOJOBUHH
BCHOT'O HacelleHHs 3eMili .3a Bech Yac iCHyBaHHS IIUBLIBGHOI aBiamii 3aruHyI0 MEHIIE
150 tucsa mronme#t. Sk mpaBmito, aBapii 3aBKIM BHHHUKAIOTH BHACHIZAOK 00'€THAHHS
JEKiTbKOX (DakTopiB: JMOACHKUE (pakTop (MiOTH, HA3eMHHUU TEPCOHAI, MACAXKHUPH),
30BHIIIHI YMOBH (TIOTOMHI, MiCIIEBICTh, CTOPOHHI 00'€KTH, CTaH aepOIOPTiB), BiIMOBa
TEXHIKH (IBUTYH,, II1ACi, CHCTEMa YIIPABIIiHHSI, IPUOOpH).

Hazemne oOciayroByBaHHSI OXOIUTIOE Maike BCi BHIM TIOCIYT, SIKHMH
3abe3neuyroThes moBiTpsiHi cyaHa (IIC) mHa aepompomi, 30Kkpema: HepearnoabOTHUM
orsin I1C; 3yctpiu ta micnsmonsothuit orysig [IC 3abesmeuyenns [IC HazeMHUM
€JIEKTPOXKUBJICHHSM; 3aBaHTa)KEHHS Ta PO3BAHTAXKEHHs 0araxy 3arpaBKa MajuBOM i
BOJIOIO; 3aBaHTa)XEHHS OOPTOBOTO XapuyBaHHS; BHUIAJCHHS JIbOAY Ta aHTUKPHUIOBa
00po0ka I1C; 36epiranns [1C; 6ykcupysanns [1C ,romio.

Sk mpaBwio, caMe 3a HEJIOTPHMAHHS BUMOT 3 O€3IEeKH IMOJBOTIB IMiJ Yac
Ha3zeMHoro obciyroByBanHs [1C mpuU3BOAWTH JO BHHUKHEHHS Pi3HHUX IHIMICHTIB Ta
MTOIIIKOJIKCHHS MOBITPsAHUX cyaeH. Li momii yacTo Mpu3BOAATh J0 3aTPUMKH PEWHCIB,
CTBOPIOIOTh HE3PYYHOCTI JUI MacakupiB, HAHOCSTH 30MTKH ISl aBiakOMIaHid, a B
JIeSIKUX BUTAJIKAX, IPU3BOJATH IO TPaBMYBaHHS 1 HaBiTh 3aruOeni jroneii. Hesnauni
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Ha TepUIMH MOTJISAA MOJIl, IO TPAIUISIOTHCS IiJl 4ac Ha3eMHOTO OOCIyroBYBaHHS,
MOXYTh CYTTEBO BIUIMBATH Ha O€3MEKy €KCIUTyaTallil MOBITPSIHUX CY/EH.

bazoBuM 1 HaWroJOBHIIIMM OpPIEHTUPOM JUIs aBialliMHUX MIiAINPUEMCTB €
Oesrneka aBialifHOTO TpaHcmopTy. {1 PO3BUTKY aBialiiiHOi Oe3NeKH BPaxOBYIOTHCS
BCi (hakTOpu 1 3IIMCHIOETHCS TOCTIHHMH PO3BUTOK Ta BJOCKOHAJICHHS KOMILIEKCY
3axOIiB aBiaI[iifHOT OE3MEKH 13 3aJTy4eHHSIM JIIOJICPKUX I MaTepiaJbHUX pecypciB. 3a
IOCTIDKCHHSAM — aBlamiMHUX MOAil, mo BigOymHCs Ha PI3HHX €Talax IONBOTY Y
MIPOIICHTHOMY CITiBBiTHOIICHHI KUIBKICTh aBiallifHUX MOl BUHHUKAE: MPU 3THOTI —
11%, npu nHabopi BucoTH — 7%, TPH TOPU3OHTAIBHOMY MOJNBOTI — 5%, mpnm
3HIKeHH] nitaka — 31%, npu npuseminensi — 25%, npu ransmyBanai — 21% [1].

3riggo 3 iHpOpMamielo, MmO HAAXOOUTh 10 HarmioHamsHOTO OfOpO 3
po3ciinyBaHHA aBianiitaux moxii Ta iHnuaeHTiB (HBPLIA), kinbKicTh iHIMIOCHTIB Ta
nomkokeHb [1C, MoB’sI3aHUX 3 HA3eMHHM OOCIYrOBYBaHHSM CTaHOBUTH OJIH3HKO
5,4% Big ycix moniil, M0 BHHUKAIOTH IiJI Yac eKCIuTyaTauii HUBUIBHUX HOBITPSHHX
cyneH B Ykpaini. Iloxii, mo BinOyBatoThcsi B aepomopTax YKpaiHH, SIK MPaBUIIO
CBiYaTh TPO HENOJIKM B OpraHizauii poOOTH XeHUIIHroBMx Kommauid. [lig uac
po3ciigyBaHb MO Ha 3eMIli, YacTO BHSBJISIOTHCS HEMONIKM B HNpodeciiHii
MiZATOTOBIIL Ta JOCBiMI BOJIIB, OMEPAaTOpiB CICLUTEXHIKM Ta IHIMKUX (axiBIiB 3
Ha3zeMHoro oocimyroByBanHss [1C Ha mepowi[2].

VY 1985 pomi cranacs aBiakatactpoda, sika BBAXKAETHCS PEKOPAOM 32 KITBKICTIO
nmacaxxupiB. Ha GopTy mitaka smoHcbkoro Boeing-747 3Haxoammnmes 524 nronuHH, 3
SIKUX BWDKWIM Jiml 4 macaxkupu. [lpmanHa 3aru6eni BoiHTy - HesKiCHHE pEeMOHT.
2017 pik cTaB HalOe3MEeUHIIINM B iCTOpIii MUBLTHHOI aBiallii: BCHOTO 3apeecTpOBaHO
10 aBiauiiiHUX IHIEJCHTIB, 3 HUX MOJOBMHA — MACAXHUPCHKI JalHEpH, B SKUX
sarunyau 44 nacaxupu. Y 2018 poi, 3rigHo 3 manumu oprawizamii Aviation Safety
Network ("Mepexa asiariiiinoi Ge3meku"), KimbKicTh aBapiit pisko 3pocma mo 18,
3aruHyna 561 ocoba. Beboro B cBiTi 3a 2019 pik 3adikcyBanu 20 aBiakatactpod, B
saxkux noru6au 283 moaunu. 3a ganumu Aviation Safety Network, we ausssuuces Ha
rpom3ky katactpody Boeing 737 MAX, 2019 pik cTaB oaHUM i3 HaiOe3neyHIMNX
U IMBUIBHOT aBiarii.

IATA mnowanma BupimryBaTH mpoOieMy HazeMHOro obOciayroByBanHs [IC B
aeporopty me B 2008 pomi, KoiM BIeplle MPeICTaBMIa CBOIO MOJAENb Oe3NeKH
HazemHuX onepaniit (ISAGO). ¥ 2018 poui opranizamis orojiocuia HOBY MOJENb, IO
BKIItOYae HOBY KoHpemmito ISAGO, ame 3 TUMH CaMUMHU UUISIMH: TOJIMIICHHS
Oe3rexy, MiAroToBKa/KBamiikalis ayAnTopiB Ta e(pEeKTHBHICTH ayauTy, a TaKOX
YCYHEHHS TyOIIOI0YNX ay/IUTiB aBiallepeBi3HUKAMH .

SMS (safety management system) - e cucTeMa Ha3eMHOrO OOCITyrOBYBaHHS,
MIpU3HAYCHI JJI 3MCHIICHHS IHIUIACHTIB, CIPUSHHS O€3MeYHOMY Ta MPaBUIHLHOMY
BUKOPHCTAHHIO Ha3eMHHMX TPAaHCIIOPTHUX 3ac00iB, BCTAHOBJCHHS O€3IeKH cepel
MEepCOHAJTY Ta JIOTPUMAHHS [TPABUII OE3MEKH.


https://aviation-safety.net/
https://aviation-safety.net/
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[Muranus 3 opranizauii mporeciB Ha3eMHOTO0 OOCIYTOBYBAHHSI € BaXKJIHBOIO
cKiIanoBoto 6esneku st moaboTy I1C. 3 mporo BHIUIMBaEe HEOOXIAHICTH NOCSTHYTH
Oe3neyHUX Ta e(EeKTUBHHUX IPOIECIB NMPU KEpyBaHHI 3alpaBKOI0, HABAaHTA)KCHHSM,
pO3BaHTaXEHHsIM, OyKCHpYBaHHSAM Ta 1HIMIKMX Buaax oOciyroByBaHHs I[IC. Besmeka
CTOCYETBCS SIK JIITAKIB TaK 1 MEpCOHANy, IIO IpaIfoe Oe3nocepesHbo Ha MICIIX.
PeMoHT JiiTakiB Ha/JI3BUYaiiHO KOIITOBHUH, a 3aTPUMKHU ab0 cCKacyBaHHS peiciB yepes
MOIIKOKEHHS JIITaka MPU3BOAATH 0 BUTPAT, SIKI MOXKYTh OYTH 3HAUHHMH.
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BILJIMB MAHJIEMIi COVID-19 HA CBITOBAI PUHOK ABIAIIIMHUX
NEPEBE3EHB TA MOI'O BIITHOBJEHHS

Jlineeman A.B.
Hayionanenuii agiayitinuil ynisepcumem, Kuis
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CyyacHuii cBiT 1niepeOyBac B THKKOMY CTaHi E€KOHOMIYHOIO CHajuy,
cnpuunHeHuM nasjemiero COVID-19. Bona Bpa3uia Mmaibke yci raimysi Ta HaBiTh
npu3Besa /10 3yNUHKKA OarathoxX i3 HuX. HaiOinplmr BaromMorw mnpoOJieMoro CTalio
oOMeXeHHSI TepecyBaHHs Ta 3a00poHM BHi3ay. Uepes I TpaHCHOPTHUH CEKTOp,
0COOJMBO B aBiailii, 3a3HaB CHJIBHMX HACIIJKIB: 3HIKCHHS PEHTHHTY, JIKBimaIlis Ta
0OaHKPYTCTBO aBiaKOMITaHii Ta aepPOMOPTIB.

COVID-19 map 3HayHHii HETaTHMBHUI BIUTUB Ha OOCSTH TOJBOTIB MPOTATOM
TpuBasoro nmepiony: mnoumHatoud 3 11 Oepesns 2020 poky, kxonm BceecBiTHi
OpraHizamiss OXOPOHHU 3I0POB’sl OTOJIOCHJIA MAaHAEMil0, KUTBKICTh IIOJICHHUX PEHCiB
CTpIMKO Najana. 3a He3HaYHui yac no3Hauka y 109400 peiiciB Ha AeHb 3HU3HIACH JI0
24049 peiiciB, a 3pocTaTd KUIBKICTh IModyaja jume B TpaBHI. Ha pasi kiibkicTh
nonpoTiB nepesunye 80000 peiiciB Ha IeHb, IO € OJHAKOBUM 3 PIBHEM IIEPEBE3EHb y
2018 pori.

VYci aBiakoMmmaHii Ta aepomopTH 3a3HAIM 3HAYHUX (DIHAHCOBUX BTpaT, depe3
HEBU3HAUEHICTh Ta TpuBami oOMexeHHs mnomopoxed. Ha rimobamsHOMY piBHI
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MaHaeMis pU3Beia 0 BTpaTH goxoay Ha 126 mupxa monapie CIIA B mepion 3 ciuHs
no TpaBeHb 2020 poxy. Uepes Te, 110 aBiauliiHUIA CEKTOp MaB AY>Ke HU3BKI pe3epBU
TPOLIOBMX TIOTOKIB, OUIBIIICT YpSAIB Hamarajlucs BTPYTUTHCS 3 TPOILOBOIO
JIOTIOMOT010, 100 aBialiliHa MPOMUCIIOBICTh HE 3a3Hana Kpaxy, 00 i1 OisUIbHICTH €
JIy’Ke BaKJIMBOIO y BeJIeHHI Oi3HECY Ta TOPTiBIIi.

[pouec BigHOBIICHHS AisIBHOCTI aBialliifHOT rany3i, SKUH po3MoYaBcs B YepBHI
2020 poxy, Habupae OOepTH 3HAYHO IOBUIBHINIE, HIX OUYIKyBaJoch. MiXHapogHa
acomiargiss moBiTpssHOTO TpancmopTy |ATA mporrosye, mo B 2021 pormi 30uTKH
aBiakommaHiit OymyTe ckmamatu me 60-70 mupn momapis CIIA, a oTpumyBatu
MpUOYTOK TEepeBi3HWKU IMOYHYTh He pamim 3a 2022 pik. [loBepHeHHS H0 pIiBHA
nepeBeseHb 2020 poky mo moxii maHmemil odikyetbes jume B 2024 pomi. Ilpore,
HE3Ba)KAI0YH Ha IIe, POTHO3YETHCS CTPIMKUI MONHUT Ha pobodi Micus B cdepi aBiaii,
CIPUYMHCHUH MACOBAM CKOPOYCHHIM TepcoHany HaBecHi 2020 poky.

3 MOYaTKOM BIHOBJICHHS Taiy3i, 3’SBUJAach HEOOXIJHICTH 3a0e3MCUYCHHS
3axucTy 3m0poB’st crnoxuBayiB Bix COVID-19. CrhinbHHMH CTpaTterisiMu 3axHCTY
CTajJM: NPOTUBIpyCHa 0OpoOKa CaJOHy HOBITPSHHUX CYJEH, IOKPUTTS OOINYYs
MEIMYHHMH MacKkaMH, IIepeBipKka TeMIepaTypy IacaXupiB Mepea  IO0CaKolo,
0OMeXeHHSI py4HOI MOKJaXi, BUIBHUI JNOCTYN 1O Ae3iH(IKYHOYHX 3ac00iB TOLIO.
Oco0611B0 €(heKTHBHOIO MipOI0 BHSBMIIOCS BUKOPHCTaHHS «KOXy 310poB’s». Lleit kox
30mpae ocoOUCTy iHpOPMALIIIO Ta BIICTEKYE, YA KOHTAKTYBAB BIACHUK 3 OYIb-IKHMU
moapMu, 1o 3itkHynucs 3 Covid-19 3a ocranui 14 guiB. s crasoro 3pocTaHHs
E€KOHOMIKH aBiaKOMITaHisIM HEOOXITHO MEperJITHYyTH CBOIO TONIITUKY OpOHIOBaHHS Ta
CKacyBaHHS aBIaKBUTKIB, 00 3aIpOIIOHYBATH KIIIEHTAM THYYKICTh, BPaXOBYIOUH TE,
IO KIIEHTaM, MOXJIMBO, JOBEIEThCSI B OCTAaHHI XBWJIMHM BHOCHTH 3MIHH JIO
MapIUIpyTiB MOJOPOKEH.

IIlo cTOCyeThCs aepomopTiB, BOHH TEX 3a3HaIM 3MiH 3 BiJHOBJICHHSIM
JUSUTBHOCTI aBialiiiHol raiy3i. BuHukia HeoOXinHICTh nepekoHdirypauii TepMiHaliB
3ay1sl TOTPUMAaHHS HOPM COLIQIBLHOTO JTUCTaHIIIIOBAaHHS, SKI BUHUKIA 3 MOYaTKOM
nangemii COVID-19. 3apas anst foCSITHEHHs! onepariifHoi e)eKTUBHOCTI Ta 3HHIKESHHSI
BATpaT Ha BelIeHHA Oi3Hecy HeoOXigHO BXuTH Baromi nii. Hampukian,
BUKOPHCTOBYIOUH CKJIaJHI KOMIT'IOTEpHI CHCTEMH, MOXXHA 3pOOHMTH aBTOMAaTHIHUI
PO3MOALT pecypciB aeponopTy, 0 3HU3UTh HEOOXITHICTE BUKOPHCTAHHS JIFOJCHKIX
pecypciB. Takox TOTpiOHO TeperiasdHyTH mpoueaypy peecrpamii. HeoOxigHO
3BEpHYTH yBary Ha TEXHOJIOTIi, sIKi JO3BOJSIOTH IIBHIKO OOpOOJSATH Ta MepeBipsATH
nacakupiB Iepesx THM, sIK BOHHM MOTPAIUIIOTH Ha peiic. Llporo MoxHa poMorTucs
BHKOPHUCTOBYIOUH POOOTIB Ta aBTOMATHU3YIOUM HAsBHI IporecH (3miiCHEHHS OHJIAiH
peecTpartii Ta caMOCTiiHOT 31a4i Oaraxy).

[Tapmemis TakoX 3amporoHyBajla apiamii MOJMKJIMBICTE HOBOTO CTapTy,
3aCHOBAHOTO Ha ONEPATHBHIN €(EeKTHBHOCTI Ta TEXHOJOTIYHOMY mporpeci. binpmricts
aBiaKOMITaHIM TodYaja TepepoOJIATH HasBHI MACaKUPCHKI JITaKW MiJ BaHTaXHI, a
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TaKOX BHKOPUCTOBYBATH OLIBILIOID MIPOI0 BY3bKO- Ta CEPEIHBbO(IO3EISDKHI JITaKh
JUIsl TiepeBe3eHHs mnacakupiB. lle € Halkpamiolo aJbTEpHATHBOIO JOCATHEHHIO
e(eKTUBHOCTI Ta €KOJIOTTYHOI CTIMKOCTI 115t OinbIiocti MapipytiB. OTxe, aBialiiHii
rajgy3i HoTpiOHO 1 Hajami Mo30aBIATHCS B CTapuX Ta Hee()eKTHBHHX JIITAaKiB, Ta
MOJIMIIYBATH K (DiHAHCOBE CTAHOBHIIIE, TAK 1 €KOJIOTTYHHUH BIJIMB HA CEPEIOBUILE.

MoxeMo 3poOMTH BHCHOBOK, IO 3apa3 BIJHOBIECHHS aBiallii € ayxe
BiNOBiTaNFHIM. ABiallepeBi3HUKN HAJAlOTh HEOOXiTHHWHA 3aXHCT 3O0POB’S CBOIM
KIIi€HTaM, 3MEHIIYIOTh BUTPATH Ha MEPEBE3CHHS, MMiJBUIIYIOTh €EKTHBHICTH POOOTH
CBOIX TpamiBHHUKIB Ta 3MIIHCHIOIOTH SKICHI Ta Oe3ledHi MepeBe3eHHA. Takok IM
HEOOXiZTHO B3ATH JI0 yBaru, MO MOTPIOHO MOCTIHHO BiZCTEXYBAaTH Ta KOHTPOIIOBATH
BIUIMB TAH/AEMil Ha Pi3HI CEKTOPH €KOHOMIKH, 00 KOPEKTHO OYyIyBaTH ITOJAJTBIIHHA
IUTaH PO3BUTKY B aBialliifHIN Tamys3i.
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TEXHOJIOI'TYHA B3AEMOJIA BUAIB TPAHCIIOPTY
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IMoHsTTS «B3aEMOJis» Yy 3araliLHOMY HayKOBOMY CEHCI - 1ie IpupojHa Gopma
icHyBaHHS Oynb-sSKUX OO'€KTiB 1 3MiMCHEHHA OyIb-sKOi [MisuTbHOCTI. Pi3HI BHIM
TPAHCIIOPTY MOXYTb OyTH y4YacCHHMKaMH HEPEBI3HOTO IpOIECy, TOMY iX B3a€EMOJis
nojsrae B 3a0e3leueHHI BHUKOHAHHSA TEXHOJIOTIYHMX ONepamiii 371aro/kKeHo Ta
Y3TOJUKEHO.

ParionanpHa crmiBais pi3HMX BHAIB TPAHCHOPTY € OCHOBOIO €(EKTHBHOTO
(YHKIIOHYBaHHS €IMHOI TpaHCHOPTHOI cucTeMH KpaiHn. OOMexeHicTh cdep
OKPEMOT0 TPAKTUYHOIO BUKOPUCTAHHS PI3HUX BHJIB TPAHCIIOPTY YacTO HAa3MBAIOTh
OJIHOIO 3 OCHOBHHX MPUYHH HEOOXITHOCTI JOMAaraTucsl iX B3a€EMOJIil, OCKIJIbKH KOXKEH
3 BHIIB Ma€ CBOi IEpeBard Ta HEIONIKH. 3a JOMOMOTOI0 €JHOCTI TPaHCIOPTHOI
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CHCTEMU MOKHA BU3HAYMTH HAWOUIBII BUTIIHI CepH AiSUIBHOCTI AJISl KOKHOTO BUAY
TPAHCIOPTY, BIPOBAIUTH JOCKOHANI TEXHOJIOTIi 1 (opMH B3aEMOIl, 3MIACHUTH
KOOpJMHALI0 POOOTH B3a€EMOIIOYMX BHAIB TPAHCHOPTY ISl IOKPALICHHS YMOB
MIEPEBI3HOTO MPOLECY Ta 3HWKEHHS TPAHCIIOPTHUX BUTPAT.

MoskHa BIIEBHEHO BBaXKaTH, L0 came 00'€JHaHHS TPAHCHOPTHHUX EJIEMEHTIB B
cucreMy 3a0esredye iM JTOJATKOBI MOXJIMBOCTI. Y3roJDKEHA JisJIbHICTH BHUJIB
TPAaHCIOPTY [JOIOMarae ix IHTerpyBaTH B €AWHY CHCTEMY MU ITiABUILECHHS
e(eKTUBHOCTI CIIIBHOI MisIIPHOCTI 32 paxyHOK pPaIliOHAJTHHOTO BHKOPHCTAaHHS CBOI
mepeBar i 3HWKEHHS BIUTUBY iX HEIOJIKIB.

B3aemopmiss BUAIB TPAaHCHOPTY TPOSBISETECA B  Y3TODKEHHI 00CATIB
MepeBe3CHH, BHUKOPHCTOBYBAaHMX TEXHOJIOTIfAX, CKIAQJaHHI B3a€MOIOB'I3aHUX
PO3KIIAZIIB PyXy PYXOMOTO CKJIamy Pi3HUX BUJIB TPAaHCIOPTY.

OTxe, po3poOKa TaKOro TMPOLECY CKIANAAEThCS Yy BHU3HAUCHHI 00'€KTY
NepeBe3eHb Ta PECYPCHOTO 3a0€3MeUeHH s, 3T1THO JI0 SKUX PO3POOJIAIOTH KOMIUIEKCHY
TEXHOJIOTII0, sIKa Y3rOJDKye MDK COOOI0 pI3HI eTanmy BUKOHAHHS OKPEMHX IpyIl
orepariiif, o 31iHCHIOITHCS Ha IiJIPUEMCTBAX PI3HUMHU BHJAMHU TPaHCIIOPTY, SIKi
B332€EMOJIIIOTb.
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HanmipHe 3aBaHTa)keHHST Ta BeJIMKa KUIBKICTH TPAHCHOPTY CTa€ JOCHTh
MIOMITHOIO TPOOJIEMOIO TPAHCIIOPTHUX CHUCTEM Ta MPU3BOIUTH JI0 JOAATKOBUX BUTpPAT
Yacy Ta KOIITIB, a TAKOX 3aBAHTAXKEHOCTI 1HOPACTPYKTYPH, MPOCTOIO TPAHCIIOPTHUX
3ac00iB Ta HE3aI0BOJICHHS CIOKKMBaviB. L{e BUMarae HOBUX MIiIXOMIIB IO yIPaBIiHHI
TPAHCHIOPTHUMH MOTOKAMH JUIA iX e()eKTUBHOTO (YHKIIOHYBAHHS.

Ha cporomHi ogHMMM 3 BaXJIMBUX 1 HEPCHEKTHBHUX 00JacTedl pO3BUTKY
iHpOpManifHIX Ta KOMYHIKAiHHUX TEXHOJOTiH € TexHoiorii Ha 0a3i OyoKYeiH.
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Blockchain — 6ararodynkiionansHa Ta 6aratopiBHeBa JeleHTpai3oBana 6a3a 1aHuUX,
sIKa MICTUTH 1H(OPMAILiI0 PO MPOBEICHHS TPAHCAKLIHHKUX Omepaliil, epeBipeHux Ta
CXBaJIEHUX YycCiMa YYacHMKaMH 3aXHUIIEHOI KOMII'IOTEPHOI CHUCTEMH Ta, sKa
CKJIQJAa€ThCsl 3 AJNrOPHUTMIB, 110 00'€AHYIOTH YIOPSAAKOBaHY iH(pOpMaIiio OJIOKIB
JaHnx B oaHy cucremy [1]. Takox OJoKYeWH-TEXHOJOTii Ie Ha3WBarOTh
TEXHOJNOTiAMH po3nofineHoro peectpy (distributed ledger technology — DLT). DLT —
Ile TEXHOJOTIYHMI MPOTOKON, M0 [O3BOJSAE€ 3AIMCHIOBaTH OOMIH JaHWMH
Oe3mocepelHFO MK PI3HHMH JOTOBIpHUMH CTOPOHAMH BCEpEIMHI Mepexi 0e3
HEOOXITHOCTI B TOocepeHuKax [2] Ta, skuii Mae Taki mepeBaru (puc. 1):
MEPEBATIY TEXHOJIOTT BJIOKYEHH

[ JletieHTpamizaris ] [ TIpozopicTh ] [Kmlc])i:[cnuiiiuicrn] [ HamiiimicTs ]

Tleperipka JaHHUX 3MeHIIeHHSA CropovYeHHS Hacy
yciMa yuacHHKAMEIL TpaHCAKIIIHHX BHTPAT TIPOBEIEHUX YTOIT

Puc. 1. IlepeBaru TexXHOJIOTT OJIOKYCHH

Cucremu, 3acHOBaHI Ha OJOK4YEiiHi, MOXYThb MIIBUIIUTH €(QEKTUBHICTH
3IiMCHEHHS MpoleciB (yHKIIIOHYBaHHS Ta YIPABIiHHSA TPAHCIOPTHUMH MOTOKaMH, a
BIPOBA/DKCHHSI TEXHOJIOTI] OJIOKYEHH Yy JIaHIIOKKM IIOCTayaHHS JI03BOJIUTH
BIJICT€XKYBaTH NPOCYBaHHS MPOIYKIIi Bil BUPOOHHWKA 10 3aMOBHHKA Ta HaJaroJUTH
KOHTaKTH MDK ycCiMa YYaCHHUKaMH JIOTICTUYHOro saHmora. OKpiM LbOro, AaHa
TEXHOJIOTis 3abe3reuye Mpo30piCTh Ha IPOAOBOIBYOMY PHHKY: JJIS CIIOKMBAdiB —
MPO30PICTh ICTOPil TPOAYKTY, IJIT ONTOBUKIB Ta PO3APIOHMX TOPTOBIIB HAIae
OHJIAH-JIOCTYI 10 JaHUX MPO TEPMiH ii 30epiraHHs, TPaHCHOPTYBAaHHS Ta SKICTh, a
NOCTaYaIbHUKH 3MOXYTh MiTBEP/KYBATH NOXOPKSHHS IPOTYKIIil.

Ha croroasi € pi3HOMaHITHI NMporpamMu Ta OJIOKYEHH-CTApTAIN ISl PO3BUTKY
JIOTICTUYHHMX JIAHIFOXKKIB Y TPAHCIIOPTHUX MOTOKaxX (Tadum. 1).

Tabnuns 1 — Jlorictuusi 6J0kueitH-cTapTanu (Ha ocHOBI fprepen [3], [4])

Hazga .
Omnuc IepeBaru Ta MOXJIMBOCTI
MIPOEKTY
JloricTnunmii OJIOKUEIH-CcTapTar, - OopieHTaIisA Ha
Ship SIKHH l'IiETpI/IMyIOTL POE[xcep Kpyx, BAHT)KONEPEBEICHHS;
Chain KOJIMIIHIA TeHepambHUI TUPEKTOp - JIO3BOJISIE BIICTEXXUTH TOBAap Ha
DHL, Kesun Xappunrron, CTuB | BCiX cramisix HOro pyxy IO JaHIOTY
Iox, T>xon Monapx, J[>x031 Komm 1 | mocrauanHs
Bpaitan OBanc
IIporpama «pO3yMHI TOT37II» - MOCTIHHMI KOHTPOJTb
Prome nepenbadae ¢GopmyBaHHs Ha 0a3i | Micle3HAXOKEHHSI TOBapiB;
TRAIN | IntepHery pedeli Ta OnokueiHy - YHUKHEHHs JOAaTKOBHX BUTpAT Ta
JIAHLIOKKIB  NIOCTa4yaHHS  TOBapy. | Jiiif, MOB'sI3aHMX i3 MOCEPETHUKAMM;
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Becp numsix OCTaBKM BaHTaXy i - BUKOPHCTAHHS €NEKTPOHHOTO
CYNPOBITHUX ii MIpOLeCiB, | 0OMiHY JaHUMH Ta JOKYMEHTaMH;
3aIIMBAETECS B CHCTEMY, a Ha cami - 3MEHIIEGHHA BUTpaT 4acy Ha

BaHTaxxi HaHOCATHECA RFID-miTkn

ManepoBUil JOKYMEHTO00Ir

Texnonoriuna matdopma, sika Hagae
MOTY’XKHI JIOTICTHYHI MO>JIMBOCTI B
VIpaBIiHHI JTaHIIOTaMH IIOCTaBOK,
BUKOPUCTOBY€E IITyYHUH IHTENEKT i

- MO>XXJIMBICTh 3aMiHH JHCIIETYEPa;
- BIJICTEXXCHHS CTaHy 3aMOBJIEHb Y
PeXUMIi peanbHOTO Yacy;

- (opmyBaHHS paxyHKiB;

Crapran | TexHonorito blockchain. ¥ xommanii - YIpaBIiHHA 3aBJaHHIMHY,
Yojee | 3ameBHAIOTH, L0 BXKE IMPAIIOIOTH 3 - Oboporsba 3  mIaxpalcTBOM i
TPUAUATbMA TUCAYAMHU TPAHCHIOPTHHX | TTOMMJIKAMH JIOCTABKH;
3aco0iB Ta wiieHtamu 3 CiHramypy, - MOMEHTAJIbHE OJHOYAaCHE
Asctpanii, Kambomxi, [nnomesit oHoBneHHs  imdopmamii y  Beix
YYaCHHKIB JIOTiICTHYHOTO JIAHITIOTa
Orxe, 3acTOCyBaHHA TEXHOJOTIH OJOKYEHHY [O3BOJISiE  BHUPIIIYBaTH

HaWCKIaHilli 3aBJAHHS YIPaBIiHHS TPAHCIIOPTHUMH MOTOKaMH B PeajbHOMY 4aci, a
TaKOXX CBIIYHUTH MPO Te, IO LIeH HANPSAM € JOCHTh aKTyalbHHM. BUKOpUCTaHHS JaHHUX
TEXHOJIOTiH 3a0e3meuye THYUKICTh iHpOpPMAaLiiHOI CHCTEMH, MiIBHINYE e(EeKTUBHICTH
YIIpaBIIiHHSA, OpTaHizallii Ta KOHTPOIO HaJ TPAHCIIOPTHHM IIOTOKOM, CKOPOYYE Yac Ha
(iHaHCOBI MpOIIEAYpH Ta 3MEHIITYE MaTepiaibHi BUTPATH.
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Kuno N.E.
National aviation university, Kyiv
Scientific adviser- Volkovska G.G., senior lecturer

Key words: pandemic, COVID-19, Lufthansa, air transportations, indicators.

Nowadays we cannot imagine our life without air transportations.
Transportation plays a huge role not only in everyday life, but also in the formation
of the economy and gross domestic product both domestically and internationally. ~ Air


http://www3.weforum.org/docs/WEF_Global_Risks_Report_2019.pdf

POLIT.Challenges of science today, 5-9 April 2021

transportation is the carriage of passengers, mail, load and freight by aircraft and
helicopters and all types of air transportations are classified according to the territorial
sign, to objects of transportation and to direction of transportation [1]. Air transport
entered our life like no other and was able to bring dreams into reality by the safety,
comfort and speed.

In 2020, aviation faced problems related to the COVID-19 pandemic, which
made adjustments to the plans of all airlines around the world. That is why the main
goal of this work is to analyze how the pandemic influenced two of the best airline
around the world — Lufthansa.

Lufthansa was founded in 1953. It is the one of the world's largest and most
prestigious airlines, which flies to 205 destinations in 74 countries on 4 continents. It’s
head office in Cologne and with hubs in Frankfurt/Main, Munich and Dusseldorf,
Lufthansa employs more than 36,000 people. As an industry innovator, Lufthansa has
long been committed to environmental care and sustainability, operating one of the
most technologically-advanced and fuel-efficient fleet in the world. Its long-haul fleet
includes the Boeing 747-8 and the Airbus A380 — the industries’ two most
environmentally-friendly passenger aircraft. The airline is the largest European
operator of the A380 and was also the launch customer for the new Boeing 747-8.
Lufthansa’s fleet currently consists of 351 aircraft. The airline will receive another 225
scheduled for delivery to 2025 [2,3].

To visually display the consequences of the impact of the pandemic on the
aviation industry, in particular Lufthansa airlines, the key features of the airline for
2019 will be considered, when the world did not yet know what COVID-19 was and
for the full year of 2020, in which it underwent significant changes in connection with
the current situation.

At the beginning of the pandemic, namely in April 2020, the Lufthansa Group
activated its Group Crisis Committee which was responsible for shutting down
virtually all flight operations in the Group during the first few weeks of the crisis and
developing of Lufthansa Pandemic Plan. But unfortunately, no one could have
predicted such fatal outcomes for the whole world and aviation in particular.

For each airline, the main indicator is its revenue, which depends on the
number of flights performed, passengers carried, return on flights, etc. The main
reason for all the losses of the airline is the cancellation of almost all flights, for
comparison, in 2019, Lufthansa made 1,187,728 [4] flights with a passenger turnover
of 145,299 [4] thousand passengers, while in 2020 only 390,900 [4] with a passenger
turnover of 36,354 thousand passengers.

Thus, already at this stage, we understand that significant losses have led to a
reduction of working places. At the time of December 31, 2019, 138353 [4]
employees were officially employed at Lufthansa, exactly one year later their number
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decreased and became 110065 [4], which means that the number of working places
decreased by 20%.

According to the annual reports for 2019 and 2020, the total revenue for 2019
was 36 424 [4] million euros, while in 2020 it was 13 589 [4] million euros, the huge
difference between the revenue values was -63%, which means a huge loss of profit
for the airline. EBITDA will be used as a general indicator of key profitability and
value creation figures, which is an analytical indicator equal to the volume of profit
before interest expense, taxes and depreciation charges. In 2019, this rate was 13%
[4], when in 2020 it became -21.3% [4], which sums up how much the airline suffered
from the pandemic.

As we can see, not only airlines such as Lufthansa, but also the global transport
and logistics system turned out to be one of the most affected areas as a result of the
COVID-19 pandemic. The negative consequences are based on various factors: the
closure of state borders, the imposition of restrictions on the movement of people and
goods, the rupture of supply chains, and a decrease in demand and purchasing power.
The combination of these factors affected all types of transport - from the use of
personal and public transport in cities to the implementation of passenger and freight
transport both within countries and between them. The scale of the negative
consequences depends on the type of transport and the state's integration into the
global transport and logistics system. During the pandemic, 90% of flights were
canceled in the EU countries, there was a decrease in the volume of passenger traffic
by cars by 60 - 90%, and by public transport by 50%.

Conclusions:

The COVID-19 pandemic has had a significant impact on the entire aviation
industry, both airports and airlines, and every worker in the industry. In this work,
using the example of Lufthansa airline, we examined how severe the losses in the
financial, personnel and operational component of the airline are. As a result, we
clearly saw that significant reductions in flights led to reduction of the workplaces
and, most importantly, to large financial losses for the airline.

Source:
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BILJIMB COVID-19 HA EKOHOMIYHU MOTEHIIAJI ABIAIIIMHUX
INIEPEBE3EHb
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VY cyyacHUX yMOBax, 3JIHCHEHHs IaCa)KUPCHKHX IEPEeBE3CHb 3a PI3HUMHU
BUJIaMH TPAHCIIOPTY AEHIO 3HU3MJIOCh. YBECH CBIT, MIOUYMHAIOYN 3 CEPEAMHU TPYIHS
2019 poxy, mOTepmiB BiA BEeIMYE3HOTO BIUIMBY BcecBiTHROI maHAeMii KOPOHABIPYCY,
Takox Bigomy, sk COVID-19. KapanTrHHI 00MEKEHHS IT0 BCbOMY CBITY IPU3BEIH 10
CYTTEBUX 3MiH B COIIJIbHO-KYyJbTYPHOMY OKHTTI HACEJEHHA 1 KapAWHAIBHO
Mepenuncany TPEHAN TI100aIbHOI eKOHOMIKH. 3MEHIICHHS! eKOHOMIYHOTO MOTEHIIaly
KpaiHU MPHU3BETO IO CKOPOUYEHHS TPAHCIIOPTHUX HOTOKIB Ta OOMiIHY MDKHApOJHUMHU
MOBIZOMJICHHSIMH.

Mertoro mi€ei myOmikamii € aHani3 (hakTopiB BIUIMBY MaHAEMii KOPOHABIpyCY
2020 Ha eKOHOMIUHY CKJIaJOBy cdepu aBiamiiHUX TepeBe3eHb YKpaiHH Ha
BHYTPIIIHBOMY Ta MDKHAapOJHOMY pHHKAaxX, a TaKOX HaJaHHS [PaKTUYHUX
peKOMeHAalliil 3 IX yCyHEeHHSI.

3a pimleHHsAM KabiHeTy MiHICTpiB YKpaiHa MOBHICTIO NPUITMHWIA MIXXHAPOIHE
aBiarfiiiHe crmonydeHHs Ha 2.5 Micsani. BUHATKOM cTamu gapTepu Ta HEperyJsIpHi
peiicu, gki mepmni 2 TIOKHI 3IIHCHIOBANIM €BaKyallil0 YKPAiHIIB i3 3aKOPJOHHUX KpaiH
Ta iHO3eMIB — 3 Ykpainu. [leski OOMEXEeHHS WIOAO IEePEeNbOTIB 3aTHIIAOTHCS
aKTyaJIbHUMHU 1 10 HuHI. [le npu3Beno 10 HU3KM KPUTHYHMX 30MTKIB IS YKPAaiHCBKHUX
aBialiepeBi3HUKIB. 3HAYHUMHU CTaJIH:

1) IigTpuMaHHs poOOYOro cTaHy JTalbHUX amnapariB. [lompu 3ymuUHKY
NOJIBOTIB, Tpeba IUIaTHTH 3a OOCIyroByBaHHs JITaKiB, 3a iXHIH MPOCTIH Ta 3a Bce
iHIIIe, & TUTATUTH 32 1¢ (PAKTUIHO Hi 3 YOTO.

2) CkopouenHst pobGouoro mepconany. Ekimaki JiTakiB Ta I YacTHHY
HA3€MHOI0 MEPCOHATY BIAMPABWIM y HEOIUIa4yBaHI BIAMYCTKH, ab0 K 1 30BCIM
3BUTBHIIIH.

3) bankpyrcTBo aBiakommaHii. Apiakommanii, mo He Manu (iHaHCOBOI
«ITOJYIIKM» Ha BUIIAJO0K 3aTSHKHUX (OPC-MaskopiB MPOCTO NMPHU3YNHUHIIN POOOTYy 4n
HaBiTh NIPUITUHWIN CBOE iCHYBaHHSI.

3a oliHKaMM €KCIEPTiB Taka Kpru3a CKOPOTWIIA MPUOYTKH raily3i OUIbII HiXK Ha
50% 3a pisHuMH naHuMH. Ha 1e BKa3ye CTaTHCTHKa MacaXupooOiry Ta KiJbKOCTi
nepeBe3eHb. [Ipyn Mo3MTHBHOMY pO3KJIali Mojiii peHTabesbHICTH aBialiifHOl cepu
Oyne 30LIBIIYBATUCH IY)K€ MOCTYIIOBO Yepe3 CKOPOUCHHS IEPEbOTIB Ta YaCTKOBY
3aIIOBHEHICTH aBiaJaifHEepiB.
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VY mnoBepHeHHI aBialiiHOI ranxy3i YkpaiHM Ha KOHKYpEHTHE MICIe y CBITI
0arato 10 3aJIEKUTh B THYYKOCTI KOMHIAHId Ta B IX CIPOMOXKHOCTI
NPUCTOCYBAaTUCS 10 HOBHX YMOB. 30KpeMa, BMIHHS CTUMYJIIOBaTH I[IHOBUMH
3HW)KKaMH Ta 1HIIMMHU OOHycamMH 30UIBIIEHHS NMacaXUpONOTOKY. [103UTHBHI 3MiHM
TaKOX MOXKE NMPUHECTH HUHINIHE MajaiHHA 1iH Ha HadTy.. He Tak cyTreBo, ane mae
MOJICLIEBIIATH 1 aBiamanbHe, BiANOBITHO. X04Ya Ha WOro BapTICTh, OKPIM LIHU CHUPOI
Ha(TH, BIUINBAE IIe i HU3KA iHIINX (aKTOPIB.

Takoi IyMKH IOTPUMYeEThCS 1 €KC-MiHICTp iH(pacTpykTypu Bomoxnmup
OwmensH. Bin 3a3Hadae, mo HempsMi 3aXomy, SK HANPHUKIAA HAaJaHHS MUTBT 94U
CKacyBaHHS MHT Ha TajibHE 30eperio O yKpaiHChKUX MEPEeBi3HUKIB Ha BUCOTI HABIThH B
mepio MmaHAeMii, 30KpeMa B TEpII THXKHI €KCTPEHHX IIEepPeNbOTIB Ta eBaKyamii.
Takox B YkpaiHi CTATYIOTh aKI[U3 Ha aBialiifHe MmaybHe, M0 301IbIITy€e HOTO BapTICTh.
VYTiM, y TOMy, 1110 BjaJa HaBiTh 3apajy CTUMYJIIOBaHHS BHYTPILIHIX aBialepeBe3eHb
Iijie Ha CKacyBaHHS aKIU3y, EKCIIEPTH CyMHIBAIOTHCSL.

OnmHuUM i3 BapiaHTIB CTHMYJIIOBAaHHS rajly3i, Ha MOIO JYMKY, MOXE CTaTh —
MOXIHMBICTh ckacyBauHsi [I/IB Ha BHyTpimHi aBianmepeBe3eHHs. Taka MOXIIMBICTh
po3rsianiack B YKpaiHi 3aJ0Bro J0 MEpIIMX 3BICTOK MpO IaHICMilo, aue 3apas
HaOyBae He abu sKoi akTyanbHOCTI. 20% 3HIKKM Ha KBUTKM MOIIM O CTaTu
HETOTaHUM apryMEHTOM MJIsi NEpPEOpi€HTYBaHHA YacTHHM YKPAiHIIB i3 cepemHim
piBHEM [IOXOIIB i3 3aNi3HMYHHX 1 aBTOMOOUTPHHX IICpEBE3CHh Ha aBiamiiiHi.
Oco0mmBo, Ha TaKUX MOIYISIPHUX HampsMkax sk KuiB-Opneca, Kuis-Xapkis, Kuip —
JIpBiB TOmO. 3BicHO Mpo “aBTOMATHYHE” 3HIDKCHHSA HE HIEThCS, BCE Ha PO3CYH
MEPEBI3HUKIB, 3 OTJIAAY Ha IX CTpATerifo Ta IMOAAIBIIN IUTaH POOOTH.

Hageneni Buiie GpakTopu MaroTh OyTH PO3IISHYTI IPH PO3POOLH MOAAIBLIOTO
IUIaHY PpO3BUTKY aBialliiiHOT rajy3i, Ta CTBOPEHHs 3almo0DKHHMX 3aXOMiB IIpH
MOBTOPHOMY BUHMKHEHHI HaJ3BUYAWHOI CHTYAIlil.

BBaxaro, 1110 3HauYHa BapiaTMBHICTh MiJXOJIB JI0 BHUPILICHHS NPE3€HTOBAHMX
HEeraTuBHHUX ()aKTOPIB MO3UTUBHO BiIOOPa3UThCs HA €KOHOMIlll KPaiHU TiJIBKH Y TOMY
BUIIAJIKY, SKIIO JIiF04i OPraHy BJIaJI Bi3bMYThCS 32 pO3pOOKY CTpaTeriii Ta BUPILICHHS
HaraJbHUX NUTaHb. JlaHa TeMa € aKTyaJlbHOIO Ta HE TEPIUTH 3BOJIKaHb. AJKe 32
MAHVUMH MIHICTepCTBa TpPAHCIOPTY YKpaiHH TMOMIOHWH TIOKAa3HHWK aBiallifHIX
mepeBe3eHb 3a pik - 4,8 MuH. 0ocib, ocraHHIA pa3 OyB 3adikcoBanmit B 2007 pori.
ABiakoMmaHii, SKi TPOJOBXKYIOTh 3IiHCHIOBATH TMEPEIbOTH I Yac KapaHTHHY,
novaju OJIOKyBaTH cepelHi MicIl, o0 MK macakupamu Oyso IOHaMEHIIe OjHe
MIOPOXKHE MicIIe.

Take pi3ke 3HIDKEHHS MACaXUPOIOTOKY, Oe3 HeoOXigHMX 3axoxmiB Oyre
Habupatn o0epTiB mie ay’e i QyXe JOBro, JWIIe 3a0Mparoun KOUITH KpaiHW, a He
MOMIOBHIOIOUH JIep)KaBHHUI OOJDKeT.
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According to a 2019 Ipsos Global Market Research survey, speed and
efficiency in the preflight experience are the most important components of the user
journey. Primary research showed passengers spend an average of 21-30 minutes to
get past airport security in the United States. The Department of Homeland Security
states the Transportation Security Administration deploys more than 2,300 officers
trained in behavior detection at airports across the country.

In a 1993 book published by Brian Massumi, “The Politics of Everyday Fear”,
states that a mindset to prevent an incident that has already happened will only
influence the incident to happen again. Controlling the prevention of another terrorist
attack by checking people, bags, and objects as risks, doesn’t allow for someone to
clearly see problem. Primary research showed that 6 out of 17 participants
experienced a racial incident by security during their check-in process.

The TSA is essential in airports across the country. A visible security presence
creates order and standard protocols promote passenger safety. However, safety and
user experience are compromised in the current airport security system because of its
inefficiency.

The solution includes a three-step process centered on the passenger. A system
redesign that incorporates biometrics technology to verify passenger identities. TSA
officers will be free of their clerical duties and be available to put their training to use.
A futuristic scanning technology will detect any prohibited items on the user and they
will see their scan in real time. Transparency with the passenger can ease any tension
and prevent racial profiling by officers.

Changing the way we perceive security at the airport is important to improve
the user journey. Instead of enabling a fearful mentality, the redesign creates an easy
and approachable method for all.
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The final step will allow passengers to collect their carry-on at the gate. Thus
encouraging users to take advantage of airport services while they wait for their flight.
This futuristic design will prompt a change in airports to implement interactive
experiences and useful services for passengers. The goal is to create a new airport
experience centered on successful security and a pleasant user journey.
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BI3HEC-MO/IEJIb EOEKTUBHOCTI ABIAPEINCIB B YMOBAX
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Knruosi cnoea: nannemis, aBiakoMmiaHisi, 6i3Hec-Mo1eIb, aBiapeiic

ITangemis COVID-19 HecnoniBaHO HIBUAKO 3MIHWIA BECh CBIT Ta 3a4yelniia
Maibke BCi chepu CyCHiIbHOTO KHUTTSA. TpPaHCHIOPT, a 0COOIMBO aBialliifHU, OJHUM 3
MepIInX 3a3HaB HEraTMBHOTO BIUIMBY 4epe3 Taki (aKkToOpH, sSIK KapaHTHH, OOMEKEHHS
NepecyBaHHsI, NaJ{iHHS TOMKUTY Ha TPAHCIOPTHI MOCIYTH, MOTIPIIEHHS €KOHOMIKH Ta
iH. Tomy 3apa3, ayke akTyaJbHUMH € JIOCHI/DKCHHS e(eKTHBHOI isUIbHOCTI
aBiakOMIIaHiil Ta aepoIoPTiB 32 HOBUMH KapaHTHHHHUMH IIPaBUIIAMU.

JocmimkeHHsIM e(eKTHBHOCTI (DYHKIIOHYBaHHS aBiaKOMITaHIi Ta aBiapeiiciB B
YMOBax MaHeMii, a TAaKOXK aHTUKPU30BUM YIPABJIIHHAM IiJIPHEMCTB 3aiManCs Taki
HaykoBIi sik: Comoeert H.B., Pubak O.M., Tumomenko O.B., AdanaceeBa O. b.,
Kacpssnuuk B.[., Kapakyu A.M, IllepmnboBa 3.€., Oneciok €.A., Yuamux O.0. ta
1HIII.

MeTor0 AOCIIDKEHHS € aHai3 TpaHchopMariil Oi3Hec-Mo/elneil aBiakoMIaHii
B yMOBax MaHJEMIii, a TAKOXX JOCHTIPKEHHS (PaKTOpiB BIUIMBY X €(pEeKTUBHICTB.

31 30ipIIEHHSM TONUTY Ha aBialiifHi epeBe3eHHs 301IbITyBanIack i KUIbKICTh
aBiaKOMITaHil, TOMYy 3 SBIWJINCH Di3HI Oi3HEc-Mojenmi, SKi CTBOPHIM KOHKYpPEHTHE
cepenoBuie. [IoHATTS «Oi3HEC-MOIENb) Mae JeKiNbKa 3HAa4YeHb, ajieé B 3arajJbHOMY
BOHO O3Ha4a€ MEBHY KOHIENTYaJbHY MOJIeNIb KOMIAHIl, sika CIyrye Ajsl OIUCY
NPUHIUIIB CTBOPEHHS, PO3BUTKY Ta YCIIIIHOI poOOTH opraHi3auii B eKOHOMIYHOMY,
collialbHOMY, KyJbTYpHOMY Ta iHmMX acnekrax |[l]. Bimbmiicts mociinHHKIB
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BHOKPEMIIIOIOTh TaKi OCHOBHI BUIM Oi3Hec-Mojelel aBiakOMIMaHii, SK peryyspHi
(MepexeBi), perioHanbHi, 4YapTepHi, HH3bKOOWOKeTHI («low cost carriersy),
BaHTa)XkKHI, KOHCONIAATOpPH (EKCIIpecnepeBi3HUKN) Ta «riOpunaHi»[2]. bizHec Monens
Ma€ BENHMKHH BIUIMB Ha €()EeKTHBHICTH aBiapelciB depe3 KJIIOYOBI acCHEKTH, SIKi Mae
KOXKHa 3 CTparerid, a came: CHIBTOBAapHCTBO 3 IHIIMMH aBiallepeBi3HUKaMH,
OpraHizamisMH, pO3MOJIUI BUTPAT, YacToTa IepeBe3eHb Ta pPI3HOMAHITHICThH
reorpadigHUX CIOIYYEHb, TOJATKOBI MOCTYTH, (JIOT MOBITPSHIX CYACH. 3 HACTAHHIM
maHaeMii, eKOHOMIYHOTO BIUIMBY 3a3HaJM OLTBIIICTH aBiakOMIaHii, 0COONHMBO Ti, sIKi
3aliMaInCsl MAaca)XHPChKUMH TIEpeBE3CHHAMH. Jl0 KapaHTHHHHX OOMEXEHb, SKi
MiHIMI3yIOTh €(EeKTHBHICTh aBiapelCiB MOXXKHa BiTJHECTH: 3aKpUTTA KOPIOHIB,
MOTPUMaHHS IUCTAHII MK HacaXHpaMmH, MAacKOBHH pEXHM Ta TeMIepaTypHHI
CKpHHIHT, HeoOXimHicTh noBimok mpo TecT Ha COVID-19, 3a00poHSAETBCS TaKOXK
TpamuIliiiHe XapuyBaHHS MiJ 4ac pewcis, npomaxi B duty free Tomo. Ili ynHHMKH
BIUIMBAIOTh Ha KOM(OPT NepeBe3eHb, a TAKOXK CIYTyIOTh JOJATKOBHMH BHTPAaTaMH
JUIS TIACAXKUPIB.

3 MeTo MiHIMI3yBaTH 30UTKH, 3aBJaHi MaHAEMIEI0, OKPEMi OIEpaTopH 3
aBiarepeBe3eHb B YKpaiHi OyJiu 3MYILEeHI eperisiaTH HalpsIMKH CBOET isSUTBHOCTI Ta
PEKOHCTPYIOBAaTH TMOBITPSHI CyaHA I BaHTaXHI s 3OIHCHEHHS MEpEBE3CHb
TYMaHITapHUX BaHTaXiB, IO JOIOMOTJO OIEpaIiiiHo 3a0e3Me4YnTH [isUTBHICTH
KoMMaHi# Ha mepiog Kpm3u. ChOTOIHI CHOCTEpiraeTbcs KPUTHYHE 3MCHIICHHS
PETYISAPHUX aBiapelciB; mepeBakHO 3MIHCHIOIOTHCS YapTEpHi PeHCH U TypPHUCTIB, SKi
MIPUHOCATH OCHOBHY YaCTHHY 3apoOiTKy aBiakommaHisM. Taki TeHAmeHmii 3maTHI
MPHU3BECTH JIO TOJANBIIOTO 3MCHIICHHS Oi3HEC-aKTUBHOCTI B ABIAIOTICTHIN, IO
MaTHMe JOBrOTPUBAIII HACIIAKY JJ11 CKOHOMIKH BCi€l neprkasu [3].

Jlyisi miABUINECHHS TOMUTY JEsAKi aBiaKOMIIaHii Ta aepomopTH 3a0X04YIOTh
MacakupiB KOPHUCTYBAaTHCSl OHJIAWH-PEECTpALi€l0 Ta CaMOCTIMHOI peecTpalliero
Oaraxxy, OE3KOHTAKTHOIO OIUIATOI0 TOBAapiB Ta MOCIAYr MO0 3MEHIIUTH MOMKIIHBI
KOHTAKTH 3 JIFOJAbMH.

B mnepion mannmemii HaHOIBII aKTyaJbHOK ISl BCiX 0€3 BHHATKY
aBiaKOMITaHiH cTae mpoOIeMa MiHiMi3aIlil 30UTKiB, Ka 3HATHOIO MipOIO 3aJISKUTH Bij
Burpar Ha [1C. Burparu Ha I1C cknagaroTbest 3 BUTpaT Ha:

1) AHrapHe o0CITyroByBaHHsI Ta OXOPOHA.

2) Ilepeanonithe Ta micasimonitae obciyrosysanus I1C.

3) [IMM;
4) Bumnary, 0B’ s3aHi 3 OPEHJIOI0 Y MOKYIIKOIO JIITaKa.
Sk mpaBWiIO, OpPeHIOHI IUIATeXi — I€ IUIATeXi JI3MHTY, SKIH € OuIbII

eexTuBHOIO (HOPMOIO OPEHIHU IS JOPOTHX TPAHCTIOPTHHUX 3aco0iB. Pi3HOMaHITHICTh
MoJieNell JI3UHTY JEeMOHCTPYye MOTO0 THYYKICTh, SKa € JOILITBHOI y CYY9acHHUH
TypOyJIEeHTHUI Ta TIEpeJIOMHUN TepioJ PO3BUTKY aBiamii, KOJHM 3alyde€HHs 3HAYHHX
KpPEINTHHX KOIITIB CTa€ Maike HEMOKIINBUM.
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TakuM 4MHOM, CHTYyallii Ha PUHKY aBiallepeBe3eHb € JOCHTh CKIIAJHOI Ha
JTAaHHUH MOMEHT, JUIS BIJHOBJICHHSI CTAOUIBHOTO MAaca)kKUPOIIOTOKY 3HAIOOMTHCS HE
omuH pik crapaHHoi poGotu. IlpumitHATOIO Oi3HEC-MOJEIUII0 aBiapeiciB mix dvac
nmaHgeMii € Mojenb, sika 0a3yeTbCsl ONTHMAJILHOMY IO€IHAHHI Oi3Hec-Mojenel
aBiakoMIaHil Ta MoJiesi MiHiMi3alii BUTpaT Ha aBiapeiicu.
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In recent years, in the practical activities of air transport enterprises, there has
been an intensification of the processes of searching and synthesizing rational
management methods. Organizational changes in the structure of enterprises in the
industry are expressed not only in the division of united air squadrons of airports and
airlines, but also in the formation of airline alliances, the widespread use of
outsourcing methods in the practice of organizing the production of air transport
services. In practice, at present, a sufficiently large number of methods and techniques
are used that allow solving individual particular problems of operational management
of the production activities of an air transport enterprise.

In modern conditions, the design and creation of simulation models
reproducing the work of an air transport enterprise is focused on modeling large
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systems in which there is no place for simulation in the operational circuit of the
enterprise. However, a detailed study of the system of transport support for the
production of air transport services reveals large reserves of increasing the efficiency
of management of an air transport enterprise.

It showed that the most essential and determining the efficiency of an airline
are business processes grouped into certain links, interconnected by structure:

1. Optimization of the aircraft fleet — target management — management
based on competitive strategy — marketing management;

2. Optimization of organizational structures — a systematic approach to
management — situational management — risk management — structuring of personnel
policy.

Thus, the key tasks of the transition to technologies for optimizing business
processes are:

- optimization of the aircraft fleet of the airline;

- optimization of organizational structures [1].

The work of the model includes certain organizational elements, which take
into account the existing conditions, the initial level of parameters, a set of production
scenarios is formed and management decisions are formed, in the form of changing
individual parameters of the model, its operation and application, these actions will
form a modeling matrix. The model implements the established scenarios, the
simulation results are analyzed in order to determine effective solutions. Air transport
enterprises are direct manufacturers of transport products, and each individual
enterprise and their aggregate in the general transport system of the country represent,
as mentioned earlier, a large organizational and technical system characterized by the
following properties :

- large dimension;

- the complexity of the functions performed;

- hierarchical structure;

- integrity;

- dynamics;

- the complexity of the interaction and mutual influence of subsystems and
elements;

- signs of the impact of the external environment [2].

Most dynamic systems are a collection of interacting subsystems and
individual elements connected in a certain way with each other. Compilation of
differential equations begins with decomposition (division) of the system into separate
elements. Differential equations and equations of connections between them describe
processes as changes in a dynamic system occurring in time.
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The construction of the model involves the use of individual calculated
indicators characterizing the activities of the airline. These indicators include —
average flight range (average tariff distance):

Ly = PT [Npgss. (1.1)

where L is the average flight range, km;

PT — completed passenger turnover, passenger-km;

Npass. - the actual number of transported passengers.

Aircraft utilization rate:

K, = PT/PT,, (1.2)

where K is the utilization rate of aircraft (aircraft per day);

PT, — estimated passenger turnover, passenger km:

PT, = (Epgss, * L % 365) * Ky, 1.3)

where Ep. is the total passenger capacity of aircraft, seats;

K, — seat occupancy rate.

Estimated number of flights:

N = Ny¢ * Ky = 365, (1.4)

where N¢ is the estimated number of flights;

Nac — the number of aircraft in the airline.

The result of the analysis of the performance indicators of airlines will be that
any of the presented airlines can become an object of study due to the comparability of
the results of production activities, interpreted into calculated indicators for
constructing the rate of movement of the information resource of the model [3].
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OOnacTp 3acTocyBaHHSI pOOOTIB-MaHIIyIsATOPIB AJsl 0OpoOKK Ta 30epiraHHs
Oaraxxy 4u BaHTaXXy € raiy33Io, 10 JOCUTb IHTEHCHBHO PO3BUBAETHCSI.

PobGoT-ManimynsaTOp aHami3ye, copTye, oOpoOisie Ta mepemimae Oarax 3a
JIOTIOMOTOI0  Pi3HMX KaHAJiB BHYTPIOIHBOI Ta 30BHIMHBOI 00pobkm. Ili mii
BiIOYBaIOThCSA JJISI PO3MOAUICHHS Ta YIPYIyBaHHSA OaraxxiB 3a NEBHUM IIPUHIIUTIOM.
Haii0inpm mommpeHe 3acTocyBaHHS POOOTIB B pO3COPTYBaHHI 3MIMIAHWUX MaJleT YU
OaraxiB. OCKIIBKA yCi 30HH CXOBHIIA, CKIIATy MOTPEOYIOTH MOCTIHHOTO TepeMileHHS
OaraxiB, ix po30ipii, BigOopi meBHOrO Oaraxy cepel iHIIOTO acOPTHMEHTY, TOMY 1
POOOT-MaHIMyJIATOP MOCTIHHO Ta AKTUBHO BUKOHYE 111 3aBIaHHS.

B npakTryHOMY BHUTJISIII NPOLIEC COPTYBAHHS Ma€ HACTYITHHH BUIIISLA: Oarax,
SKMW 3a3/1aJieriib BCTAHOBJICHO HAa KOHBEEPHY CTPIUKY PO3MOJUISETHCS 3a NMEBHUM
KaHalloM pos3nojiry. LluM kaHanoMm 4uM yMOBOIO MOXE CIIyI'yBaTH INPHHAIEKHICTH
Oaraxxy MapupyTy noctaBkd. IIpu pyci ckaHep 34MTye HOMEp caMoro Oaraxy, sKui
OyJlo TPUCBOEHO TMpH MapKyBaHHI. Tak iHQoOpMAaIlisl TeperacTbcs Ha IyIbT
KepyBaHHS, 3BiIKM HAIXOIWTh 3BOPOTHIM 3B'I30K Ha KOHTPOJEP KEpyBaHHS
copryBanHsM. [Ilamern, 3a gomomoror poOoTa-MaHIMyJATOpa, ABTOMATHYHO
YIIaKOBYIOTBCS, MAPKYIOTHCS T NEPEMINIalOThCSI Ha aBTOHA0araxyBad.

3actocyBaHHS poOOTIB I (POpMyBaHHS ITAJETIB JI03BOJIIE aBTOMAaTH3YBATH
YaCTKOBO YM MOBHICTIO Bech Mpomec. TakoxX, € MOXIIHUBICTb y OyAb-sIKMH MOMEHT
4acy TOYHO BiJICTE)XKYBAaTH MiCIe pO3TallyBaHHs Oaraxy. Takum 4uHOM, HOPMY€ETHCS
CHUCTEMHU CTeXEHHs 3a OarakeM Ha ckiani. OCKUIBKHM KOXEH MapKoBaHHWil Oaraxx
MOTPAILISIE JI0 €MMHOT 0a3u JaHUX Oaraxis.

VYce mepepaxoBaHe BUINE, JO03BOJISIE CKA3aTH, IO CYYacCHHWM CBIT MOTpedye
BUKOHAHHS 0aratoi KUIBKOCTI MPOIECIB 3a JOCHTh OOMEKEHHI MPOMDKOK Yacy.
PoGoTu-MaHIyIATOPH TO3BOJIAIOTH BHPINIYBaTH 1€ 3aBJaHHA 3a JOMOMOTOIO
BHKOHAHHS BIJI TIPOCTUX IIPOIECIB 3 IMEPEeMIIIeHHs Oaraxy I0 OUIbII CKJIATHHUX
TEXHOJIOTIYHUX Omeparii.
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Air transport is an important enabler to achieving economic growth and
development. Air transport facilitates integration into the global economy and
provides vital connectivity on a national, regional, and international scale. It helps
generate trade, promote tourism, and create employment opportunities.

Air transport is one of the fastest modes of public transport which connects
international boundaries. Air transport allows people from different countries to cross
international boundaries and travel other countries for personal, business, medical, and
tourism purposes. Although, air transport provides the fastest means by saving the
time of journey, another aspect of air transport is the facilities and comfort level of the
passengers.

The air transportation system (ATS) provides many examples of system of
systems (SoS). Airlines use multiple aircraft and coordinated crews in an effort to
make profit while meeting passenger travel demand. Some theoretical considerations
about modeling and simulation (M&S) of SoSs appear, including lexicon and
taxonomy to describe or categorize different types of SoSs. A discussion of some
methodologies used for air transportation SoS follows the theoretical considerations.
Highlights of work related to SoSs in air transportation show the potential to use M&S
methodologies in the air transportation domain.

The air transport system considers route structure options in terms of
operational impacts and describes the context and boundaries of the industry — the
natural, regulatory and operational environments.

The air transport system generally includes airports, ATC (air traffic control)
system, and airlines. The airports represent the ground part of the system’s
infrastructure handling the aircraft operated by different airlines transporting
passengers and freight/cargo shipments. The organized and controlled airspace
between airports represents the air part of the system’s infrastructure. The ATC
system provides guidance to aircraft while flying through the controlled airspace
between airports and during their ground movements at the airports themselves. These
aircraft are operated by airlines generally categorized into two classes: those, which
primary transport passengers and to the limited extent cargo shipments; and those,
which exclusively transport cargo shipments.
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There are some methods of studying the laws of functioning of air transport
systems.

1. The SQ3R Method

The SQ3R method is a reading comprehension technique that helps students
identify important facts and retain information within their textbook. SQ3R (or
SQRRR) is an acronym that stands for the five steps of the reading comprehension
process.

2. Retrieval Practice®

Retrieval practice is based on the concept of remembering at a later time.
Recalling an answer to a question improves learning more than looking for the answer
in your textbook. And, remembering and writing down the answer to a flashcard is a
lot more effective than thinking you know the answer and flipping the card over early.

3. Spaced Practice

Spaced practice (also known as “distributed practice”) encourages students to
study over a longer period of time instead of cramming the night before. When our
brains almost forget something, they work harder to recall that information.

4. The PQ4R Method

This method takes an active approach to learning that improves memorization
and understanding of the topic. Similar to the SQ3R method above, PQ4R is an
acronym that stands for the six steps in the process.

5. The Feynman Technique

The Feynman Technique is an efficient method of learning a concept quickly
by explaining it in plain and simple terms. It’s based on the idea, “If you want to
understand something well, try to explain it simply.”

6. Leitner System?

The Leitner System is a learning technique based on flashcards. Ideally, you
keep your cards in several different boxes to track when you need to study each set.
very card starts in Box 1. If you get a card right, you move it to the next box. If you
get a card wrong, you either move it down a box or keep it in Box 1 (if it’s already
there).

7. Color-Coded Notes

Messy notes can make it hard to recall the important points of a lecture.
Writing in color is a dynamic way to organize the information you’re learning. It also
helps you review and prioritize the most important ideas.

8. Mind Mapping®

If you’re a visual learner, try mind mapping, a technique that allows you to
visually organize information in a diagram. First, you write a word in the center of a
blank page. From there, you write major ideas and keywords and connect them
directly to the central concept. Other related ideas will continue to branch out.

9. Exercise Before Studying
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Not only does exercise fight fatigue, but it can also increase energy levels. If
you’re struggling to find the motivation to study, consider adding an exercise routine
to your day. It doesn’t have to be a full hour at the gym. It can be a 20- minute
workout at home or a brisk walk around your neighborhood.
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Singapore is one of the first in the ranking of the development of the transport
system, and is also among the cities with the safest and most environmentally friendly
transport systems.

The entire transport system is well thought out, so in Singapore you are
unlikely to ever get stuck in a traffic jam.

We will start from maritime transport.

Sea transport is a vital mode of carriage for Singapore's prosperity. This affects
the rate of economical development of the country, which has used its strategic
position in Asia to further expand the maritime manufacturing that supports world
trade. Singapore's maritime industry is extremely fatefully to the national economy,
contributing almost 7 percent of Singapore's GDP. [1]

Singapore recently consolidated its position in the world as one of the most
important maritime destinations in the world - along with Hong Kong, London,
Shanghai and Dubai - for the sixth consecutive year in the Xinhua Baltic International
Shipping Centers Development Index (ISCD). Singapore's global network of over 600
ports in over 120 countries enables it to efficiently transport goods anywhere in the
world.[1]
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Speaking about road transport, the growing urban population and the lack of
available physical space make traffic management in Singapore an increasingly
challenging task. Overall, today, 12 percent of Singapore's land is covered by roads.
The transport network is efficient and fast thanks to the well-organized, road network
in the country. Singapore's ground transportation sector has 8,500 companies and
over 120,000 employees.[1]

There are no traffic jams in Singapore at any time of the day. It is the only
metropolis in the world where there is no congestion.

The introduction of a fee for entering a certain congested area of the city at a
certain time unloads the road network during rush hour and, accordingly, increases the
average speed of traffic flow, including helping to make public transport a higher
priority and, as a result, an alternative type of travel. Also, using the income from this
type of road use, the regulator reduces other types of burden for motorists, for
example, the annual road tax.

Industry accounted for about 1.1% of Singapore's GDP in 2016. [2] To
improve transport infrastructure, the city pioneered a variety of technologies,
including one of the world's first e-pricing systems for roads. ERP uses a short-range
radio communication system to calculate smart card payments.

If we talk about aviation in general, then Changi Airport is not only the largest
in Singapore, but also the main hub for all of Asia. It receives almost 37 million
tourists a year and ranks 19th in terms of the number of passengers served.[3] This
Singapore airport has five terminals, between which free buses are used for the
convenience of passengers.

The Air Transport Industry Transformation Map (ITM), a national blueprint to
upgrade the capabilities of aviation companies, aims to increase the sector’s
productivity by 40%, and to redesign or create more than 8,000 jobs by 2025.

Singapore has been upgrading and expanding airport and air navigation
services infrastructure to ensure sufficient capacity ahead of demand. When in
operation, Changi Airport’s third runway and the mega Terminal 5 will increase our
passenger capacity by another 50 million.

Rail transport is not popular in Singapore.

Singapore does not have its own railway transport, and the only Tanjong Pagar
station, located in the city on Keppel Road, belongs to the Malaysian railways. This
station connects Singapore and Kuala Lumpur with the only railway line.

Rail transport in Singapore mainly consists of a passenger urban rail system
that encompasses the entire city-state: a rapid transit system known collectively as
Mass Rapid Transit (MRT), operated by the two largest public transport operators
SMRT Trains (SMRT Corporation) and SBS Transit and several Light Rail Transit
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(LRT) transport lines on rubber tires with automatic guides, which are also operated
by both companies.

Singapore is ahead of others cities of the world by most of the analyzed
parameters, and this applies to both the current state of the transport and the changes
taking place.
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Today, the transport industry is not standing still, it is in a state of constant
improvement. Leading international companies attract significant investment through
significant investments that are used to optimize their core business. Transport
logistics - a system of delivery, namely the movement of any tangible objects or
substances from one point to another on the optimal route. The very concept of
logistics is quite modern, but compared to other industries, it is developing quite
rapidly.

An example of innovative transport implementations is the use of 3D printers
on board a truck. Such a truck will go directly to the delivery address of orders, and
"print" all the necessary goods to the customer on the spot [1].

Also, one of the most famous transport innovations is the use of drones
(Google, Amazon), programmed to fly to the selected destination and launched by a
company employee from the launch pad installed on the roof of the truck [2].
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The use of unmanned trucks in various fields, especially in logistics, is
undoubtedly an innovative solution. At the moment, Waymo and Daimler have
announced cooperation in the development of unmanned trucks [3]. However, today
there is a truck from Uber, which has successfully made the first autonomous delivery.
The truck transported 50,000 cans of beer, covering 193 kilometers. The truck ride
was on a busy road to Colorado.

Thus, existing innovations contribute to a more efficient operation of the
logistics network, but at this stage not all existing problems are solved. Constantly
changing conditions require modern management to constantly search for and
implement the latest innovations in the field of transport logistics and develop
comprehensive strategies for the development of firms on an innovative basis.
Ultimately, innovative activities in transport logistics should be aimed at achieving the
main goal - to increase the competitiveness of the enterprise.
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ABiariiiHi maca)XHpChKi TepeBe3eHHs - HaHOE3MeUHIIUI BUA TPAHCIOPTY 3
TOYKHM 30pYy JIETaJbHUX BHIIQJIKIB Ha NPOMHAEHY BiACTaHb. 3a JaHUMH YTIPaBIiHHS
muBinbHOT aBiarii (Civil Aviation Authority, CAA), piBeHb CMEPTHOCTI Ha MBS
KUIOMETpiB, TpoiaeHux jitakoM, ctanoButh 0,003 mpotu 0,27 3ami3HuyHNM Ta 2,57
aBTOMOOIJTBHUM TPAHCIIOPTOM.

CraructuuHo Oinplie MIaHCIB 3arMHyTH Ha Besocunexi. lllancu 3arunyTH B
aBiakatactpodi B CIIIA un €Bpori omiHO0OTECS B 29 MiIBIHOHIB mpoTH oHO0TO [1].

JlaHi 4iTKO TIOKa3yloTh, IO aBialliiiHi aBapii TPaIUIIIOTBCS PITKO, MPOTE €
BEJMKi perioHanbHI BiaMiHHOCTI. Haitbesmeunimmii piBeHs apiamii B €Bpomi Ta
[liBHiunii Awmepuni. HaiiGinpime cMmeprenbHHUX aBapiii Ha MITBHOH IONBOTIB
BinOyBaeThcs B Adpuii, ne nei nmokasHuk y 20 pasis Bummid. He auBnsances Ha mei
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MOKa3HUK, B AQpHULI TparuIseThCs JIUIIe TPOXHU Oinbie 38 aBapiil Ha MUIbIOH peliciB.
3a manumu OOH, y Hirepii Ta [liBgeHHiil Adpulli piBeHb CMEPTHOCTI B JOPOKHBOMY
pyci BinnosigHo cranoButh 33,7 ta 31,9 cmepreii Ha 100 000 HaceneHHs Ha pik (HaHi
3a 2013 pik) [2].

VY BcbOMy CBITI OUIBIIICTh HEIIACHUX BHIAJKIB TPAIUIIOTHCS IMiJ yac (asu
noJjpoTy Ta mocanku. Ilin wac mux a3 miTaku 3HAXOAATHCS OJIM3BKO JI0 3eMIi 1 B
O ypa3nuBili KoH(Irypamii, HiXK i 9ac iHIMX (a3 moIboTYy.

ABiariiiHa MPOMHUCIIOBICTh AyKe CEpPHO3HO CTABHUTHCS K M0 OE3MEeKH Iix Jac
MOJIFOTY TaK i B aeporopTy. B poborax aepomopriB BinOyBaeThcst OaraTo 3MiH uepes
3HAYHI TEXHOJIOTIYHI JOCATHEHHS MPOTATOM OCTaHHIX JIBOX JCCATHIITh.

EnexTpoHHI macnmopTy € OMHUM 3 HaHOUTBIINX NOCSATHEHB B Tairy3i Oe3lexu B
aepomnopTax 3a OCTaHHI poku. EnekTpoHHI macmopTu (TakoX BifoMmi sk OioMeTpHdHi
nacrioptu). I[lacmopTu MICTATH d4in, SKMH MOXKHA CKaHyBaTH Ha aBTOMAaTHYHHX
MallliHaX B aepormopTax Mo BChOMY CBITY. Lle 3Ha4HO 3MeHIye oOcsar pooiT, sKi
JIOBOJUTHCS BHUKOHYBAaTH IpalliBHUKaM aeporopTy. LIi winm mnacnmopra Takox
BUKJIFOYAIOTh MOXIIUBICTh JIFOJCHKHUX MOMIJIOK Y MPOIIECi, FapaHTyIOuH, o Oe3meka
aeporopTy MpaIroe He TUIBKY MIBU/ILIE, aje i 6e3neunimnte [3].

3apa3 monax 100 nepkaB Ta HenepKaBHUX CTPYKTYp (ToOro Oprasizaris
006’ennannx Hamiit) BUOAroTh €1eKTPOHHI MacopTH, a B 00iry - moHa 490 MinbiioHIB
CJIEKTPOHHHUX TMAacmopTiB. ENEKTpoHHI MacmopTH [OJAalOTh pPiBEHb OE3MeKH
TPAIMILIIfHUM HEENCKTPOHHMM IIaclopTaM, BKJIAJAIOYM EJIEKTPOHHUHA dilml Yy
MACTIOPTHHUH OyKIIeT, sIKuit 30epirae 6iorpadiuny iHGopMarlliro, BUIAMY Ha CTOPIHII 2
MacIopTa, a TakKoXk (QYHKIII0 HUPpoBOro 3axucty. Lls pyHKIlisA TUPPOBOTO 3aXUCTy €
"uudpoBuM mignucom", mo crocyerbes KoHKpeTHoi kpainu. L{i nudposi miamucu
YHIKQJIbHI JUI1 KOKHOI KpaiHU 1 iX MOXHA MEPEBIPUTH 32 JOMOMOTOK BiIMOBIIHHUX
ceprudikaris [4].

IIle onuum HoBoBBeaeHHsM € COVID mnacnoptu. €Bpomneiicbka Komicis
TOTYETBCS MPENCTAaBUTH NPOEKT 3 BHUITYCKY IM(POBOro macnopra IerieHb. Jleski
kpainu-uienn €Bponeidicbkoro Cowo3y BXKe TOTOBI BU3HATH JIOKYMEHT 1
3alpOBAPKYIOTh IIOJIETIICHI YMOBHM JUIS BaKIMHOBAaHMX MaHJAPIBHUKIB, a/pKe
TYpUCTHYHA Traiy3b 3abe3rnedye 27 MUTbHOHIB poOOYMX Miclpe MO BCiii €Bpormi Ta
reHepye 6mm3pko 10% BBII €C.

Iepiua eBporneiicbka Kpaina, ska Bunana nacrnoptu Covid-19 cBoiM mierieHuM
rpomasasHaM - Icnmanpis. Kpaina roroBa Bu3HaTH cepTH]IKaTH IIPO MIETUICHHS,
MOYMHAIOYH 3 THX, [0 BU/aHI 26 iHIIMMH €BPONEHCHKUMH KpaiHaMu, II0 BXOJSTh 110
Ilenrencopkoi 3ouu: I'pemis, [lopryramis, I'pysis, [Bemis, Janig, Icnanis, Itamis,
IMompma ta Yecpka Pecmy0iika pyXalThCS B TOMY K HampsAMKy i HOYHHAIOTH
BIPOBA/DKYBAaTH  IIOJIETIIEH] 3aXOJM OXOPOHH 3[0POB'Sl JJsi  BaKIMHOBaHMX
MaH/IPiBHUKIB IUIIXOM BHJA4i MACIOPTIB BaKIMH I CBOIX MICTIJICHUX I'POMAJSIH Ta
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BU3HAHHS TaCMOPTIB BaKIMH/CepTU(IKATIB PO MICTUIEHHs, BUnaHuX iHmmMu €C Ta
IHIIUM KpaiHaM.

[Mpamroroun 3 MiHicTepcTBaMu TypusMy €Bporneiicekoro Coro3y, European
Best Destinations (EBD), sika € uwactuHoro Mepexi €Bponeiicbkoi xomicii EDEN
(«EBporeiicbki HaNPSIMKH JTIOCKOHAJIOCTI»), CKJaja CIMCOK 3 15 «Halkpamumx
HAMPSAMKIB JJI BAKIUHOBaHUX MaHIPiBHHUKIBY [5].

3BHUaifHo, M0 MAcTOpT BaKIWHAMINW Oyme BKIOYATH B ceOe TEBHHUU IEperiK
IIEIUICHb, 0€3 SKMX MNEpPEeTHH KOPAOHY HE 3HIHCHIOBATHMEThCA. Buxoawts, mo B
aBiamiifHii Tamy3i MOTpiOHO YHI(IKyBaTH HOBI BHMOTH IS TIEPETHHY KOPIOHY
macaxxupy. I TyT mocrae nmuTaHHs Oe3meKu B aeporoprax ta 6oprax IIC, mutanHs po
MOPYIICHHS CBOOO]I JIIOAWHU Ta AEMOKpATio 0araTboxX JIepiKas.

[Turanns Oe3nexu B aeponopTrax 3aBKAN MaTUME NIPiIOPUTETHE 3HAUCHHS TIepel
IHIIUMK TIpOOJIeMaMM 3 SIKUMH BOHM CTHKaroThes. [lepury 1 HalBakIuBilly Mipy
Oe3reKy, SKy MOBHHHI BBOJUTH BJIIACHUKH aepOIOPTIB, HE3aJICKHO Bijl PiBHS PO3BHUTKY
HOBITHIX TEXHOJIOTIH - 1€ PO3IIMPEHHS CHUCTEMH YINpPaBIiHHSA OE3MeKOr Ha BCi
YaCTHHU OpraHizalii, MOKJIaBIIM BiANOBINAIBHICTH 3a O€3MEKy Ha BCiX MpPal[iBHHKIB,
HE3aJIe)KHO BiJI IIOBCSKICHHOT aBialliiHOT MisTBHOCTI.
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ABianiiHUH TPaHCHOPT € BaXKJIMBOKO CKJIAJOBOIO B IIPOLIEC] YAOCKOHAJIECHHS
chepu TexHonorii B Ykpaini. Ilefi Bum TpaHCHOpTy 3aiiMae HeaOWsKe Miclie B
PO3BUTKY CBITOBOi €KOHOMIKHM, a/pKe aBiallepeBEe3€HHsS € HEBiJI'€MHOI0 YacCTHHOIO
€KOHOMIYHMX TporueciB. KpiM Toro, momur Ha aBianepeBE3CHHsS 3a CTaTHUCTHKOIO
MoIepeHIX PpOKIB 3poCTaB, TOMY Il€ CTHMYJIOBAaJO pPO3BUTOK aBiallifHUX
MIAPUEMCTB, SIKi 320€31e4yI0Th TPAaHCIIOPT HEOOXIJHOIO TEXHIKOIO Ta 00J1a THAHHSIM.

Cepen TmepcrieKTHB — PO3BUTKY  aBiaIliifHOI ramy3i BHHHKAIOTH OESKi
3aroCTPeHHsI, SKi 3 YaCOM IIePETBOPIOIOTHCS HA MPOOJIEMH i HE JalOTh MOXKIHBOCTI
3pOOWTH yce 3allaHOBaHEe UM BTUIMTH HOBI TpoekTH. ABTopu [2] mepermiuyBaiu
OCHOBHI ITpOOJIEMH PHHKY YKpPaiHCHKHX aBiallepeBe3eHb, a caMe:

1) Hwusbkwuii piBeHb KOHKYpPEHIIil B CETMEHTI aBiarepeBe3cHs;

2) OOMexeHi MOXKIIMBOCTI MOJIEpHI3allii aeporopToOBOl IHPPACTPYKTYPH;

3) Binmcikanus Bim 3aranbHOl TPaHCHOPTHOI CHCTEMH YKpaiHH TMEBHUX
teputopiii 3 2014 poky. Biiina 3 Pociiicbkoto ®Denepartiiero, ska BIUIMHYJa Ha
3HW)KEHHS] BAKOPUCTaHHS TPAaH3UTHOTO NMOTEHIiay Y KpaiHu;

4) Husbkuii piBeHb IOXOMIB HAaceleHHs (Mana KiJIbKICTh MAcaXHUpiB Ha
BHYTpIIIHIX peficax);

5) HemocTaTHs THYYKICTh OTIEpaTOpiB aepOMOPTOBOT iIHPPACTPYKTYPH;

6) Husbkwuii piBeHb 3ap00ITHOT IUIATH HpalliBHUKAM aBiallifHOT ramysi.

[lepepaxoBaHi acmeKTH — II€ OCHOBHI IPOOJIEMH aBialliifHOI raiy3i 3 pOKiB
HE3aJIeKHOCTi. Ajie HaHOUTBIINI BIUIMB MaB 3aroCTpeHHi KOHQIKT 3 Pociero, komm
posrpoMmi JIoHebKHI aeponopT i CBIT M00a4MB, IO JITATH HAA Ta B YKpaiHy cTae
HeOe3meyHo. 3HamoOWIocs JeKibKa pOKiB, 100 ITOHOBUTH [OBipy 1HO3EMHHX
aBianepeBi3HUKIB Ta HAIAro/KyBaTH HOBI MOBITPsIHI 3B’SI3KHU, HE 3Ba)KaI0YH HA BOEHHI
nii.

3maBajocs, 10 CIpaBy 3 PO3BUTKOM aBiallii B KpaiHi HAYTh B TOPY, SK BUHHKIIA
HOBa npo0JiemMa - 3yNHMHEeHHs aBlaliifHoT AisIIbHOCTI B 3B’3Ky 3 HaHAeMi€lo, 110 Oyna
BUKIHKaHa KopoHaBipycom Covid-19. ITanmemiss KOpOHaBipyCy 3YyNHHHIA OCHOBHI
JUSUTBHOCTI IO BChOMY CBITY, HE TJIbKH aBialliiiHy ranxy3b B YKpaini. MokHa cka3aty,
mo He 0e3 yJacTi aBiallifHOrO TPAaHCHOPTY BipyC IMIBHIKO PO3MOBCIOIUBCS IO 3€MHIH
Ky, alie TaKi 9acu JJIs aBiallii HiXTO He MIr CIIPOTHO3yBaTH 3aBYaCHO.

Tomy, Bci mmaHu Ha MaliOyTHE 3a0yiHCs, 1 aBiallis 3aCTPATIIA B TENEPITHEOMY
Kpu3oBoMmy daci. [y ykpailHCHKHX aBialepeBI3HUKIB — Ie CKIAIHUH Mepion i TocTpa
npoOJiema, 10 3aThMapIoOe BCi BHIIE NEpepaxoBaHi (HaNpUKIIa/: BUILIAYyBaTH HaBiTh
HE BHCOKY 3apoOiTHY IUIaTy NpaliBHUKaM CTa€ CKJIajgHO). ['0JIOBHMM 3aBIaHHSAM Ta
LTI Ha Mail0yTHE cTae — 30eperTH aBiaKOMITaHifo.

He w™enm BaxiamBor mpobieMor0 € Te, IO JaepkaBa He (iHaHCYE
MiIPUEMCTBA, sIKi HaJeXaTh N0 ii BIACHOCTi, a TAaKOX HE JIOTIOMara€ KOMIIaHisIM B
CKpyTHUii yac. Jlo npukiaay, JepKaBHe MiJNPHEMCTBO «AHTOHOB» HE OTPHMYBAJIO
HISIKMX KOWITIiB BiJI JepKaBU JCKiTbKa OCTAaHHIX POKIB, JIUIIE HATXOAMIN MiIbTH, SKi
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HAABaJKCh 3aKOHOMABCTBOM [3]. 30araueHHs (HiHAHCOBOTO PECYPCY IOMOMOXKE
ONTHMI3yBaTH aBiallilHUHA TpaHCIOPT Ta IOKPAIIUTH poOOTYy  aBiamiHHUX
MIAPUEMCTB SIK 32 IJIAHOM, TaK 1 JJIsl BUXOly 3 KPU3HU CIIPUYMHEHOIO aHAEMIEIO.

SIKIIO TOBOPHUTH B 3arajbHOMY IPO TPOOJEMH PO3BUTKY aBiallifHOTO BHIY
TPaHCIIOPTY, TO MO>KHA BHJUTUTH TaKy MPOOJeMy sIK BILIMB 30BHIIIHIX PUHKIB. 3MiHU
B EKOHOMIYHHX IIpOIlecax 3yMOBIIOIOTH SK 30BHIIIHI PWUHKH, TaKk 1 BHYTpIIIHI
CHOBUTAHUTH a00 NPHUIIBHUALINTA TOBAapooOir. Y pasi CHOBUTRHEHHS TOBapooOiry,
aBlamepeBe3eHHs MAroTh Jem0 MEHIIMH IONUT HDK 3a3BHYal, IO TaKOX
BiOOpakaeThCs Ha 3araJbHOMY PO3BUTKY aBialliifHoi chepu.

[IpobmemMor0 MOXKHAa BBaXaTH TAaKOX HEIOCTATHIO KiJBKICTh HAyKOBO-
JOCTITHUX MiATPUEMCTB, SIKi 0 BUBYAIH Ta JOCITIHKYBAIA HOBY TEXHIKY, pO3pOOIISITH
BiacHi mmaHu. CHoOCTepiraeTbcs HecTada iHXKCHEPIiB, aBiaKOHCTPYKTOPIB Ta 1HIIHX
BHUCOKOKBaJIi(pikoBaHUX POOITHUKIB B 1iii cdepi. Ile HEOOXIAHO It BTIJICHHSA HOBUX
MPOEKTIB ILIOA0 NOKpalleHHs aBiadyayBaHHs. PO3BHUTOK aBiallifHOIO TpaHCIOPTY
nmoTpedye aKTHBHOT KOMaH/IX Ta POOITHUKIB.

3BHYaliHO, SKIIO aHATI3yBAaTH Ta pOOOTH MPOTHO3M PO3BUTKY aBiallil B CBITi, TO
ommkde 10 2026 poky HaJIAroAUTHCS MPOIEC Ta poOOTa BEIMKHX aBiamianpuemMcTs. B
crpaBax YKpaiHChKUX aBlamiJNpPHEMCTB Bce Habarato CKiIajHille, TOMy 1o YKpaiHa
HOTepIiae BiJ eKOHOMIYHMX KpH3 Ta BiiHHM. Hapasi — me BeJMKUi JTaHIIOXKOK, KU
TATHE 32 CO0OI0 0araTo CKJIAIOBUX Ta HACTINKIB, SKi AyKe IMaryOHO BIUIMBAIOTH Ha
PO3BHUTOK YKpaiHCHKOI aBiaIlil. AJie He 3Ba)Karoud Ha IIe, 32 OCTaHHI POKH aBiamiifHa
rary3b YKpaiHU MOKa3yBajia BUCOKI pe3ynbTaTu. Bee depes Te, mo iHppacTpykTypa
pO3BHBaJach, a HEe CTOsUIa Ha Micii. HasBHICTh OZHI€I BEIHMKOI aBiaKOMMaHii CTajIo
MOTHBALIIEIO JJIs1 CTBOPEHHS HOBOT, ajie O1bli Or0/IKETHOT, sika 3apa3 Habupae o0epTiB
He 3Ba)Kal04M Ha CKJIQJIHUI Nepiof B CBITI.

OTxe, MiICYMOBYIOYH, MOXXKHA CKa3aTH, II0 HAsSBHICTh PEryJsITOpa B ramysi
aBiaOyayBaHHsI, HaJCKHOTO (iHAHCYBAaHHS, MOCHJICHHS TOBapOOOIry Ha CBITOBHX
PHMHKaX, JSUIBHICTh HAYKOBO-JOCIIAHUX LIEHTPIB AOMOMOXYTh ONTUMI3yBaTH poOOTY
aBialiifHOTO TPAHCHOPTY Ta MiJABMIIATH INIAHCH CTATH TOJOBHUM KOHKYPEHTOM B
cepi aBiarii iHIIMM KpaiHaM.
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CYUYACHI IPOBJIEMH MI)KHAPOJTHOI ABIAIIIL

Pynenxo A.€
Hayionanvnuii asiayitinivi ynisepcumem, Kuis
Hayxosuii kepisnux: [lepes ’anko T.A., kano. ekoH. Hayx, 0oy.

Knrwouosi cnosa: ToBiTpsHI CyqHA, aBiaKOMIAaHiA, TEXHOJIOTIi, €KOJOTIYHICTB,
1HHOBAIT

He puBnsumce Ha Te, L0 aBialis CHOTOAHI Ii€¢ HAWIIBUIIIMN CIOCIO
MIOJIOPOJKEH, ajie TAKOXK 3apa3 iCHye aBialliiiHa IIPOMHCIIOBICT, SIKa BAKOPUCTOBYETHCS
SIK OaXkaHMI CTOCIO MOAOPOKI 1 TAKAUM YHHOM CTBOPIOE BEJIUKY YaCTHUHY TOXOIY JJIS
€KOHOMIKH.

ABiariiiHa IpoMHCIIOBICTh 00’€IHY€e ciM 1, Mpy3iB Ta Oi3Hec kouer. Lle Takox
CTBOPIOE TaT(GopMy, e TN 30UpatoThCs A OOMIHY iessMH OJUH 3 oXHIM. BoHa
3po0mina TMOMOpPOXK HACTUIBKM KOPOTKOIO Ta THYYKOIO, IIO IMOJOPOXKYIOHYl MOXKYTb
JicTaTHCsl O Miclsl NMpH3HAYeHHsS NpoTsroM 24 roamH. | me mepeTBopmio Hamry
BEJINKY TUIAHETY Y MAJICHbKHUH CBIT, TOBHUI TyOBHX MOXIHUBOCTEH.

HeszBaxxaroun Ha 11e, B aBiamiiHiil raixy3i y CydacHOMY CBITi € KiIbKa OCHOBHHX
mpobJeM, TaKHX SK Oe3MeKa, 3pyYHICTh, CKOJIOTIUHA Ta (hiHAHCOBA CTIHKICTb.

. ChOrojiHi MOYATKOBI iHHOBAIl B TEXHOJOTi, CIIOCOOM KiOEpP3JIOYHHIIB i
r7100aJbHI TEPOPUCTH BUKOPHCTOBYIOTH IONEPEIHI METOAN HANaay, TOMY Lie BUMarae
BiJl aBiallii MepEeKOHAHHS, 1[0 BOHA IMiITPUMYE PiBEHb OC3MCKU.

EBomoriisi Mi>kHapoaHOi O€3MEeKH MPOTATrOM HaWONMXKYMX POKIB BIUIMBAE Ha
aBiaIfifo Y0TUPMa IIISIXaMH, SKi € OCHOBHUMHM IIPOOJIEMHU B HAIII Yac:

1. TexHoMNOTiA MIBUAKO JEMOKPATH3Y€E 3/aTHICTh HAHOCUTH BEIMKI MacIITadbu
TIOIIKO/IKEHHS.

2. 3mutta Kibep- Ta (i3MYHUX JaHUX CTBOPIOE TaKi Bpa3jiHBi MICI, SK
BiJIaJICcHi aTakd, IO MOXYTh CIHPUYMHUTH CEPHO3HI 3pUBH B PEATEHOMY CBITI.
Komn'rorepre mporpaMHe 3a0e3neueHHs B UBUIBHIN aBialii MOTEHIIHHO MOXe OYTH
371aMaHe, SKIIO0 He CTBOPIOBATH HaWOe3NeuHil CHCTEMH Ta MeToau (CHCTeMH
yIpaBJiHHS MOJBOTOM, HaBirariiHi cucremu Ha 6a3i GPS, maHoMeTpu Ta cucremu
CHOXKMBAaHHS TalyBa, KOMIT'IOTEPU JUisi OOCIYroByBaHHs - 1€ BCE NOTEHUIHHI
MOMEHTH Ki0ep-ypa3InBOCTi B aBiartii).

3. OCKiTBbKH KOMIT'IOTepH pOOIATH OiNbIe, JMIOJICHKI HABHYKH PYHHYIOTHCS.
ABTOMaTH30BaHI CHCTEMHU CTalOTh 3IaTHUMHU OOpOOIsATH Bce Oimpmie 1 Oinbime
cuTyarii, TOOTO JIOJY TOBUHHI BTPYYaTHCS JIMIIE TOAl, KOJM IOCH TPAILIIETHCS
HE3BMYHE 1 HECToJliBaHe. AJle KOJIH Y JIFOIeH MEHIIEe MOXXIMBOCTEH MPaKTHKYBaTUCS
Ta BIATOYYBAaTH CBOI HABWYKHM, BOHM CTAalOTh BCE MEHIIE 3/aTHUMH LIBHIKO Ta
HaJle’)KHUM YHMHOM pearyBaTh B KpU30BHX yMOBaxX. Bce wacrime, OCHiIHUKH
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YCBIZIOMITIOIOTb, 1[0 HAWOIBII Bpa3JIMBl TOYKH B 0araThOX CHCTEMax - L€ Ti, IPH STKUX
JIFOJTM B3a€MOJIIOTH 3 aBTOMAaTH30BaHUMHU MTPOLIEAYPaMH.

4. 3aBAsSKM HOBHM TEXHOJIOTiSIM, IIIO MOUIMPIOIOTH 1H(OpMaLilo, BiOyBa€eThCs
i nmesingopmariiss - BOHA CTa€ JIETKOK MINICHHIO JJIs 3JOBMHCHHKIB Ta MOXE
CHPUYMHUTH MaKCUMallbHUI 3pUB.

3 NpOBEAEHOTO JOCHTIKEHHS, MOXEMO C(HOpPMYBAaTH TOJOBHI BHUKIIUKH
aBiaIfiifHOT MPOMHUCIIOBOCTI:

1. BrpoBamkeHHS Ta JOTPUMAHHS HOBHX IIPABMII i HOPMATUBHHX aKTiB MOXE
OyTH ITOTaHUM IS IOJJOJaHHS HOBHX 3arpo3, a OT)Ke i MOTipIIeHHs O iX TOTOBHOCTI.
[Migxig xoMmnaHiii moBWHEH OyTH O0Opa3MTMBHM, a HE 3aXHUCHHUM, OCKIIBKH BiH
JIoTIoMarae IMiArOTOBIN 0 MaiOyTHBROI 3arpo3u. IIpoTwais TEpOPHCTHYHHM aTakaMm
moBHHHA 0a3yBaTHCS Ha CTpPATETIYHUX CHUTYyalliix, a He Ha mocBimi. CmiBmpams 3
MUTaHb Oc3nekd y (ismuHOMYy Ta KiOepIoMeHi pOOUTH MPOTHII0 3arpo3am
CHJIBHILIOIO.

2. AsianiiiHy 0Oe3nexy CIii MOKpallyBaTH 3a PaxyHOK KpalluX 3HaHb PO
nacaxupis (ka, pearyBaHHs Ha 3aryOseHi abo BUKpaJIeHI IPOi3Hi TOKYMEHTH, TOLIO)

3. Ypsiau NOBUHHI JUBUTHCH LIE LIMPIIE 1 PO3BUBATH MIXXHAPOIHUN MPOTOKOJ
YIpaBIiHHS PO3POOKOI0, BUPOOHHLTBOM Ta BIIPOBAJKEHHSIM 30poi, IO BOJOJIE
3€HITHUMH MOXJIMBOCTSIMH, SK II€ 3aCTOCOBYETHCS [UIS IHIIMX KaTeropiii 30pos -
XiMigHa 30pos, Ha3eMHI MiHH, sSAepHI OOETONOBKH TOIIO. AHTH-aBialliiiHa 30pos He
MTOBHHHA BiIPI3HATHCS.

4. BuUKopuCTaHHS COHSYHOTO >XHMBJICHHS, a TAKOX CTIMKOro OiomanmBa Mae
OyTu mOiH(pOpPMOBaHE, OCKITBKM BOHO € JOOpOI0 allbTepPHATHBOIO JDKEpeliaM
YKHBJICHHS.

5. TudpacTpykrypa aepomopry MOBHHHA OYTH TaKOK, 1100 BOHA Maja
ONTHMI3yBaTH ULUKJI, SIKHH TOBWUHEH TMPOMTH JiTaKk, Mepul HDX BiH 3MOXe
NPU3EMITUTUCS a00 IOBMHEH 3MEHIIMTH IIBUIKICTh MEepe] BXOJIOM Yy IKBaBHil
MOBITPSIHUNA KOpHIOp. B 000X BHMajKiB, JIITAK CHAJIOE OLNblIE NMalMBa, HIXX HOMY
JIOBEJIOCS 0, TOMY IO 1HPPACTPYKTYpa HE MOXKE 330BOJILHUTH MonuT. OI[IHKH TaKi,
mo € 6mm3pko 12% edekTuBHOCTI, SIKYy MOKHa Oynao O OTpHMard 3a JOMOMOTOIO
CHCTEM YHPaBIiHHS MOBITPSHUM PYXOM IPAIIOBAJIM Ha CBOEMY ONTHMAJILHOMY DiBHI.
I koxHa XBHIIHMHA, sIKa 30€piraeThesl, SMEHIIYE CIAJICHHS MaJINBa, a OTXKE i BUKUIN.

6. 3MycUTH ypsSOW peami3yBaTH 3arajJbHOOOOB’SI3KOBHI KOMITCHCAIIHHUHA
BUKHJI CXEMHU BYTJIELI0. ABiakOMMaHii BH3HAIOTh, 110 iM JIOBEAETHCS 3aAIUIATUTH 3a
JIesiKi BUKHIU, TIOKA CTOBITM CTpAaTerii He JO3pifoTh moBHicTIO. Lls BakimBa pobora
mpoBoauThes yepe3 IKAO.

7. 3acTOoCOBYBATH 3aXOJ{ 3 yNPaBIiHHS NIYMOM JITaKiB, HAIPUKIAJ, TakKi SK
300pa)KeHHsI TePeBaXHUX MApPIIPYTIB LIYMY Ha KapTi, JUIl YHUKHEHHS JKUTJIOBHX
paiioHiB, JiKapeHb Ta IIKiJ; ONTHMAaJIbHE BUKOPUCTAHHS 3JIITHO-TIOCAAKOBHUX CMYT Ta
MapuIpyTiB BiJIOBITHO 10 YMOB; 3 BHUKOPHCTAHHSIM O€3MEpepBHUX MIiAXOIIB [0
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CIYCKY Ta 3MEHIIEHHS MIyMy INpPH BHJIBbOTI TEXHIKH; YHHKHEHHS HEIOTPiOHOTO
BUKOPHCTAaHHS JAOMOMDKHHMX SHEproOJIOKiB JIiTaka Ha CTiilli; OyKCUpyBaHHS JIITaKiB
3aMiCTh BUKOPUCTAHHS PEaKTHBHUX JIBUTYHIB; OOMEXEHHSI HIYHHUX OTeparlii.
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The current trend of transition to digital methods of creating, transmitting,
processing and storing information leads to the widespread introduction of static and
dynamic databases, the organization of telecommunications for access to information
through terrestrial and satellite information channels. Accordingly, in logistics systems
there is a transition to digital technology in all areas of document management,
including the replacement of paper transport documents with electronic ones. The
integration of information flows and communication support in the transportation of
goods has received a general name — telematics [1].

The introduction of information technologies and their integration on the basis
of telematics are implemented in transport in several main areas. First of all, it is the
active implementation and use of automated control systems of the transport company.
Management of any enterprise requires a high level of information and analysis of the
information obtained to form a management decision, so companies implement
automated control systems (ACS) of different levels for quality collection and
processing of information about the enterprise. ACS is based on the integrated use of
technical, mathematical, informational and organizational tools [2, 3].

The basis of ACS enterprises is a database - electronic files, which allow
detailed structured accounting of all components of the enterprise. Using database
management system it is possible to deeply analyze the content of information, make
samples, reports, statistical and mathematical calculations. To access the company's
employees to the database, a localized computer network of the company is created,
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through which each specialist can receive the necessary information, process it with
appropriate professional software (warehousing, accounting, financial transactions,
personnel accounting, payroll and billing, etc.). To protect and save information,
access to the database is ranked - each of the network's clients has clearly defined
rights to use certain information, change or copy it. The database information is stored
on a special dedicated computer - a server that has the appropriate software to work
with customer requests.

On the working computers of the company's specialists, in addition to the main
DBMS, additional programs necessary for the work of the specialist can be installed,
for example, an accounting program or a car dispatching system in flight. These
programs can interact with the DBMS, and can work autonomously. Automation of
management on the basis of local computer networks and databases due to the
availability of Internet access implements information integration with all participants
in the logistics chain. Additional programs required for the specialist's work may be
installed, such as an accounting program or a flight control system on the flight.

These programs can interact with the database, and can work autonomously.
Automation of management on the basis of local computer networks and databases
due to the availability of Internet access implements information integration with all
participants in the logistics chain. Additional programs required for the specialist's
work may be installed, such as an accounting program or a flight control system on
the flight. These programs can interact with the database, and can work autonomously.
Automation of management on the basis of local computer networks and databases
due to the availability of Internet access implements information integration with all
participants in the logistics chain [1, 2].

The main consequences of the introduction of ACS are to improve the quality,
speed and reliability of accounting and analysis of the enterprise and structural units,
individual employees; introduction of electronic document management, which also
increases quality indicators; access to electronic interaction with other enterprises,
customers, suppliers through Internet technologies. As a result, it gives an increase in
the level of use of the rolling stock of the transport enterprise, optimization of its
loading, reduction of costs for fuels and lubricants due to the introduction of route
optimization programs, increasing competitiveness and profitability.

Ukraine has a powerful transport system, which includes rail, sea, river, road,
air and pipeline transport. Each of these modes of transport is a set of means and ways
of communication, as well as various technical devices and structures that ensure the
operation of all sectors of the economy.

Recently, increased attention to the organization and efficient operation of
systems delivery of goods due to the reduction of the duration of trade cycles,
increasing the cost of storage and the need to accelerate the response to consumer
demand. One of the main approaches aimed at improving the efficiency of cargo
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delivery is the development of scientifically sound provisions for the automation of
the processes of order formation, processing and delivery of goods to the consumer in
a minimum time.
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In order to understand the whole life cycle of goods entering the territory of
Ukraine, we will describe how the process takes place in general. It all starts with the
ordering process, the moment when Ukraine decided to order a certain product from
the head office in Germany. The logistician will place an order, send a request and
receive an invoice in format, which contains information about specific products, their
quantity and price. After receiving this file, enter the invoice into the system, start
processing data, then check the completeness of the file, if the file is incomplete, you
need to re-apply to the main office in Germany, if the file is complete, its processing
begins. Upon arrival of the car in a warehouse unloading of the goods, and its
decomposition on places begins. The algorithm of the order of the goods is presented
infig. 1.) [1, 2].
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Fig. 1 Block diagram of the algorithm for automating the order of goods from
the head office from Germany to Ukraine.

To increase the efficiency of the level of delivery of goods to the customer, we
will form additional tasks to automate the process of ordering goods. First, the
operator generates an order in the tab "Order of goods”, it sends it manually via data
channels [2].

The reverse party receives the file and begins to process the received data, and
forms the invoice which contains the necessary information on goods. This file is
registered in the Bosch database and sent to the service. The registration service sends
the code, which must be entered into the program manually and only after receiving
the code, you must inform the driver (Fig. 2).
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Fig. 2. Functional diagram of automation of the ordering process at the
computer-technical level

After crossing the border, the car goes to a certain place of unloading. To
increase the speed of unloading of goods, it is necessary to develop an automatic
system that would allow to quickly determine the place of storage of goods. Control
over the location of the product will give the whole mechanism more flexibility,
because the customer always wants to know where his product is. Also, this
information will allow the Bosch representative to optimally plan the actions of the
purchase and sale process. Thus, the analysis of the company's transport system by
Robert Bosch showed that reducing the time of ordering and arrival of goods at the
regional office in Ukraine, it is necessary to improve the structural and functional
scheme by developing additional automation algorithms and implement them as a
software product.

To summarize, we can say that the coordination of the participants in the
logistics process plays a very important role in the company. Integration and
coordination of any links in the logistics process is an important criterion for effective
the functioning of the entire distribution system.
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Bilotskaya A.V.
National Aviation University, Kyiv
Academic adviser - Juliia V. Shevchenko, PhD in Economic

The use of a systematic approach in our research makes it possible to perceive
air transport as a set of elements that are necessary to ensure the continuous
development of an integral air transport system in the event of their interrelated and
interdependent functioning. The basic concept of a systematic approach to the air
transport system as a process is the interconnection of parts or subsystems of an
enterprise. This approach involves setting goals and focusing on building the whole as
opposed to building components, stages, or subsystems.

Purpose: to substantiate the use of a systematic approach as a method of
understanding the air transport system, considering its essence and the author's
interpretation of the concept under study.

Methods: to achieve this goal, general scientific research methods were used,
such as analogy, analysis, synthesis, systematization.

The aviation company, uniting a number of divisions that are in relations with
each other and form a certain integrity, is an air transport system. Each division of the
airline is guided by the interests of ensuring the safety of air transportation, solving its
own production tasks: managing the airline, training personnel, training equipment,
performing air transportation. In modern scientific and practical activities, the study of
various aviation events is carried out from the standpoint of a systematic approach [1].

It means that:

Firstly, that the air transport system is provided not by any one element of the
air transport system, but by joint efforts;

Secondly, if any aviation event occurs, its research should be carried out
comprehensively and systematically.

Considering the systems approach, it is important to focus on the concept of a
system. The system includes a set of elements that are in communication with each
other and with the environment [2]. The system can be considered as a set of separate
subsystems, and the system itself will be a subsystem of another, larger system. In our
case, it will look like this:

A systematic approach to the air transport system is characterized by the fact
that we consider these objects in their backbone connection with other objects and
phenomena. The central concept in this approach is the concept of "air transport
system". Air transport system: (whole, made up of parts connection) a set of elements
that are in relationships and connections with each other, forming a certain integrity,
unity. A collection of some elements, combined into one whole so that this whole
acquires a new property that is absent from the elements separately. The principles of
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consistency: external and internal integrity, hierarchy. The system has an input, an
internal state and an output. When studying a system (using a systematic approach),
two stages are performed: analysis and synthesis.

A systematic approach to the study of the air transport system can be achieved
using a model that allows for a stepwise approach. It can be represented in the form of
blocks (interfaces) representing various factors influencing the result of human
activity and determining the amount of human error in the decision-making process,
which is usually called the human factor. This model is called the "SHEL model" [3].

The algorithm of the research itself is a scheme containing components, the
combination of which allows you to determine the tasks that need to be solved.

Define:

1. Area and directions of research;

2. Subject of research — object of research — subject of research;
issue — objective — hypothesis (assumption) —
objectives of the study and their decision ;

3. Conclusions and recommendations;

Theoretical significance of the study ;

4. Practical significance of the study[3].
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Fig. 1. A systematic approach to the study of the air transport system

An air transport system is a partially self-managed system with the following
characteristics:
-"man-machine"system;
- able to choose the direction of activity, the responsibility for which can be distributed
among the components of the system based on their functions;
- tasks and related activities should be distributed among the participants
(components).
The main indicators for evaluating the functioning of the "man-machine" system are:
implementation of the main and auxiliary functions; accuracy of operation; speed of
operation; costs; reliability adaptability to the environment, the ability to maintain the
system in working order, the possibility of permanent replacement of obsolete system
components with new ones; safety of operation; optimal use of materials and the
production process itself counting on this volume of production compatibility with
other systems; easy management, taking into account social aspects, protection of the
environment [4].
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The air transport system in its primary link is considered as a group of
mechanisms (airport, airline, etc.) that are serviced by operators (ATS). Each
mechanism and its operator is a "man-machine" system of two interacting and
interconnected units. If we follow the path of integration, we will come to the air
transport complex - a complex system consisting of main and auxiliary workers, main
and auxiliary installations, a system with a complex set of relationships, relationships
and interests, has a complex structure and organization.

Using a systematic approach, it is possible to combine parts of a disjointed
transportation process into one whole and achieve the order of the latter. Components
of each system are components that exist at the lowest level in the hierarchy of
subsystems. These characteristics affect the operation of the system, its speed,
reliability, transportability, etc. When organizing transport systems, it is necessary to
make a choice between a person and a machine, between different types of rolling
stock, loading and unloading mechanisms, and people based on the characteristics and
costs associated with their use [5]. Thus, to achieve the most important system
property of air transport (meaning compatibility or harmony of subsystems), it is
necessary to optimize the system as a whole, that is, the system approach.
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Mannemiss COVID-19 cnpuunnnita Ge3npereeHTHY KpU3y JjIs aBiakoMIIaHii
CBITY. YpsaM TNO BCbOMY CBITy MAroTh HaKJIaJaTH OOMEXYyBalbHI 3axoiu 100
3aro00irTH MOAANBIIOMY LIBHIKOMY HOIIMPEHHIO XBOPOOH.

MixnapoaHa acoriaiisi moBitpsiHoro tpancnopty (IATA) miakpecinoe, o B
pe3ynbTaTi KpU3W J0XOJIU aBiaKOMMaHid cKopoTHiucs Ha 314 MinespiiB nonapis
CHIA B 2020 porii, 1110 € 55-BincoTkOBUM 3HIKEHHAM MOPiBHIHO 3 2019 pokom[1].

HesBaxaroun Ha 3po3yMijii cripoOHM aBiakOMHaHIW MiHIMI3yBaTH 30WUTKH, MH
CIOCTEpIraeMo, K aBiakoMmnaHii OepyTh Y9acTh y BCiX YOTHPHOX THIIOBUX CTpATErisixX
pearysanss [2].

Kamezopii cmpameziunozo peazysanns na Kpusy:

1. CkopodeHHS: 3aX0/1, CIPSAMOBaHI Ha iCTOTHE 3MEHIICHHS BUTPAT

2. HamonernmBicTe: 3aX0Ad, CIpSMOBaHI Ha 30EpeXCHHS iCHYIOUOTO CTaHY
opranizauii Ta 1 JisUTbHOCTI.

3. IuHOBAIlis: CTOCYEThCS CTPATEriyHOTO OHOBJICHHS OpraHi3aiii Mg uac
KpH3H.

4. Buxiza: crocyeThcs IPUINMHEHHS TisUIBHOCTI OpraHizaii.

VYci eBponelchbKi aBiakoMIaHii B 3HaYHIH Mipi NPUIMHUIN CBOIO JISUIBHICTH B
Oepesni Ta kBiTHi 2020 poky. lle He nHMBHO, BPaxoOBYIOYM, IO CTpaTeris
«CKOPOYEHHS» BioOpakae CyTTEBE 3MEHIIICHHS BUTPAT Ta MiHIMi3alito 30UTKiB.

Tabauys 1.
Bignosizni eBponeiicbkux aBiakommnawniii na COVID-19
Kareropis BignoBigHi BUCHOBKH
1) Maibke Bci aBiakOMMaHii OTOJOCHIH MPO CKOPOYCHHS pOOOUYMX
CKOpoYeHHs1 | micib Ta / 200 CKOPOYEHHS PeKUMY POOOTH.
2)Hanozer- v Ryanair (nparde cnpusTH LiHOBIM KOHKYPEHLIT Iic/Is KpHu3K)
JIMBICTh

3) IuHoBaris Lufthansa (LH Technik nporonye nepepo0dky BanTaxis) [3]

AepodiioT (mnanye BikpuTH Tpanchepu €Bpona-Asis)

4)Buxin Air Itanis (mpUOMHWIA TiSUTLHICTB)

AtlasGlobal Airlines (3asBiisic npo 6aHKPYTCTBO)

ANANENEN

5) Pesrome ABiakOMIIaHii MOBTOPHO 3alpOBa/[DKYIOTh pelicu Ta / abo
30UIBIIYIOTH po3KJIau Ha Jiito 2021 poky.

I'pymn BenMKMX MEpPEXEBHX MEPEeBI3HUKIB CTPAXKIAIOTh BiJ ITOCHICHOI
moJIiTH3amii, Mo oOMexye iIXHIO aBTOHOMHICTh Y IPHUIHATTI PillleHb II0JI0 MapIIPyTiB
Ta po3BUTKy xaba. [lomiTHi BTpydaHHS ypsamy (Tabi. 2) 3MIHIOIOTH MapaMeTpu
KOHKYPEHIIii Ta 3MiHIOIOTh IEPCHEKTHBH YCIIiXy YYaCHUKIB PHHKY.

Tabauys 2.
YMOBH /Iep:kaBHOI MiATPUMKH HAHOLIBIINX €BPONEHCHKUX ABiaKOMIIAHIM

ABiakoMmanis KiroduoBi MoMeHTH / TOSICHEHHS

EasyJet Brmu3eko 660 mutH. €Bpo BHIUIEHO 3 (OHMIB HAJ3BHYANHHX
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CUTYaIii

Air France-KLM | 3MeHIICHHsT BHWKHAIB BYTJICIO; TPHUIMHCHHS BHYTPIIHIX
(MMaket y po3mipi | MapuipyTiB
7 mapa. €8po)

Lufthansa Group | - MosxnuBa BimMOBa Bif MaWOyTHIX BHIUIAT AMBIJAEHIB Ta
(ITaker y po3mipi | 0OMeKEHHS 3apIiIaTH BUIIOTO KEPiBHHUIITBA
9 mipa. €Bpo) - [loTpiOHi 3aX0/1¥ 1110/10 CKOPOUEHHSI BUKH/IIB BYTJICIIO

xepena nanux: BBC, CNN, Forbes, Handelsblatt, Simpleflying, The Guardian.

Bonn, 3 omHOro OOKy, MOCHIIIOIOTH pecypcHi 0asu, ane 3 IHIIOro OOKY
OOMEXYIOTh «IIOJIC Ui MaHeBpY» Ul TPHUHATTSA CTpaTeriyHuX / ONepaTHBHHX
pillieHb 3 YIpaBJIiHHS aBiaKOMITaHIsIMU.

Manmemis COVID-19 3wminHfoe eBpomeiickky aBiamito. IIpWnMHEHHS ypsmoMm
TPaHCKOPJOHHUX MM0i310K HaBecHI 2020 poKy MpH3BEJIO 0 TOTO, IO BCi aBiakOMMaHi1
MoYaJli MacIITabHi 3ax0qu Moo cKopodeHHs. 3 posropranHaM COVID i mmpoxmm
YCBIJOMJICHHSM TOTO, IO IIOBEPHEHHS 10 TONEPEAHBOTO JKUTTA OyAe 3a KiJbKa
MICSAIIB, a TO ¥ POKIB, €BPOMEHCHKI aBiaKOMIIaHII BAAIOTHCSA O PI3HUX peakiii, a
TaKOX BIPOBAKYIOTh IHHOBALil Ta BUXOZIAThH i3 CTpaTerii, 3aimydatoun ypsaud. B
€Bponericekomy Coro3i, KIIIOYOBUM MPUHIIUIIOM SIKOTO € YeCHA KOHKYPEHIIisl, MaH/aT
noJsrae y 3a0e3rnevyeHHi piBHUX KOHKYPEHTHUX YMOB Ta 3a0e3NedeHHi IX BUKOHAHHS
Juisl aBiakommaHii. OfHak, sk OyJo JeTajJbHO ONMCAHO, YPSIOBI NakeTH (iHaHCOBOT
JIOTIOMOTH BUKJIMKAJIH ITiABUIIEHY HEOJHOPIIHICTb, 1 Lie 3alIKOAMIO O €BpONEHCEKOMY
0i3Hecy, macakupaM Ta IUIaTHUKaM monatkiB. [Ipyra nonoBuna 2021 poky crane
BUPIIIATBEHO 751 JOPMYBaHHS €pH €BPOIEHCHKOI aBialifiHOT MPOMUCIOBOCTI MicCIst
COVID-19 [5].

Cnucox BUKOPHUCTAHUX mlcepe.ﬂ:

1. Dunn, G., 2020a. The story of the coronavirus impact on airlines in numbers.
Flightglobal.com.

2. Reuters, 2020. UPDATE 1-Wizz Air expands in western Europe as crisis brings
opportunities.

3. Horton, W., 2020. 7 Unusual Ways Aircraft Now Fly Cargo during Coronavirus
Outbreak. Forbes, Editor’s Pick, 1. April. Available from: forbes.com. (Accessed 25 May
2020).
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A complex system is a system that consists of elements of different types and
has heterogeneous connections between them, so the air transport system consists of a
set of jointly operating aircraft, a complex of ground facilities for flight preparation
and support, personnel engaged in flight operation, maintenance, and repair of aircraft
and ground facilities, as well as subsystems for controlling the process of flight and
technical operation.

Structurally, ATS includes the following elements: crew, aircraft, flight and
technical operation system, flight support system, ATS. Further applying a systematic
approach to considering the problem of flight safety, individual elements of the ATC
or their combination, in turn, can be considered as an independent system, for
example, "Crew - Aircraft".

Complexity is understood as both an objective and a subjective phenomenon.
Objective complexity is inherent in systems regardless of the subject who cognizes
them, subjective complexity is due to the nature of the perception of the system by the
subject, depends on the lack of knowledge and intelligence. These two types of
complexity closely interact with each other, especially when this or that system is only
included in the cognitive process. But the basic basis is the objective complexity of the
system.

Establishing the complexity of a system is extremely important for practice. In
science, there are four approaches to understanding complex systems [1].

According to the first approach, complex systems are systems with poor
organization. These include the so-called diffuse ones, with a large number of
variables, between which it is impossible to install partitions that delimit the
components. Diffuse processes are constantly going on in them. This is characteristic
of innovative diffusions in technical and economic systems. Systems are also
considered complex if their functions depend on the environment. The latter
constantly influences the system. Therefore, these systems resemble a boat in a stormy
sea, which predetermines the complexity of its route to the saving bay.

In the second approach, complex systems are understood as such systems that
cannot be accurately described mathematically (here the cognitive, epistemological
and even instrumental aspect of complexity manifests itself), but it also has an
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objective, ontological cut, since variable, stochastic multi-level systems cannot be
described. The disadvantage of this approach is that the world of complex systems
turns out to be very large, because there are very few strictly mathematically described
systems.

In the third approach, systems of purposeful behavior are considered complex,
i.e. social. In this case, complex systems coincide with a person, his social
organization, which is not always justified, because complexity is not identical with
purposefulness.In the fourth approach, complexity is interpreted from the position of
set theory as an element of the set where it acts as a set. Here complexity is equated
with the concept of "many", which is applied to elements, structures, properties,
functions, etc. ATS can be viewed as a complex system, each element (subsystem) of
which includes machine and human links, that is, it is a typical human-machine
subsystem with its specific properties. For almost all elements of the vehicle, general
factors can be named that determine the reliability of the operation of these elements,
and, consequently, affect flight safety [2].

With regard to models of complex technical systems with a discrete nature of
functioning, it is proposed to distinguish two directions of the hierarchy:

1) a vertical hierarchy, in which the division of models by levels is carried out
depending on the structural and functional features of the system;

2) a horizontal hierarchy, in which the division of models by levels is carried
out depending on the methods of their study.

The main advantage of simulation is its versatility, i.e., the ability to study
systems of virtually any complexity with any degree of detail. As applied to the
modeling of priority systems, this universality manifests itself in the possibility of
studying the properties of systems under any laws of distribution of random variables,
describing, in particular, the time intervals between the customers entering the system
and the duration of customer service. However, in practice, it turns out that simulation
modeling also has certain limitations, due to both the capabilities of computer
technology, with the help of which the simulation model is implemented, and the
disadvantages inherent in simulation modeling [3].

For example, to study the optimal distribution of aircraft in transport directions,
based on the supply and demand of transported goods, the following model can be

built:
m
L= Z

Objective function:
n
CijXij = min;
i=1 j=1

Subjects to:
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He also knows many models for the study of processes by the method of their
imitation and optimization of air transport systems.

Reference list:
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CUCTEMA IMIJITPUMKHU IPUAHATTA PIINEHD MO0
OIIEPATUBHOI'O YIIPABJIIHHA HABEMHHMM OBCJIYTOBYBAHHSAM
IOBITPAAHUX KOPABJIIB
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Kniouoei cnosa: HazeMHe 00CITyroByBaHHs, IPUHHSATTS pillileHb, MOJENb
JaHUX, PEryJIAPHICT BUKOHAHHS ITOJIOTIB

[puiHATTA pimeHs - OCOONMBUI BHUI IiSUTBHOCTI JUCIIETYEpa CIIY>KOH
OIIEPaTHBHOTO KOHTPOJIIO SIKUH MoJsrae y BHOOpPi oJHOro abo JEKiIbKOX BapiaHTIB
pillieHHs, SIKI y CBOIO 4epry IOBHHHI 3a0€3MeUnTH HaiKpaile ONTUMAajbHE DPIllIeHHS
TUSUTBHOCTI  CITy’)KOM Ha3eMHOTO OO0CIyroByBaHHs moBiTpsHuX kopabmis (HOIIK).
Bubip Halikpaioro 3 BapiaHTiB Ma€ CyTTEBHIA BIUITMB Ha peryisapHicTh nonsoris [1K, a
TaKOXX Ha SKOHOMIYHI TOKAa3HUKH MisUTbHOCTI aeporopty y chepi HOIIK Ta 3anexarsb
BiJl 00paHOro METOAY ONTHMI3allii.

Cucremn miarpumkn npuiHATTA pimeds (CIIIIP) wa 06a3i MonemoBaHHS
aNbTEpPHATHBHUX BapiaHTIB CHTyalid(IpoleciB, CHCTEeM, 3aco0iB  yIpaBIIiHHSI)
3a0€3MeUyIOTh OTPUMAHHS IIOKAa3HUKIB pOOOTH CHCTEMHM Ha TIiICTaBi OOpaHMX
KpHTEpIiB.

CIIPP nomoMararoTh OLIHUTH HACIIIKA MOXJIMBUX PIlIEHh Ta 00paTy TEXHIYHI
3aco0m Jutsl epeKTHBHOI peaizalii MoCTaBIeHOT METH.

3amaui ski BupimyTh 3a gonomororo CIIIIP MokHa pO3MOAIIUTH Ha TpHU
rpynu: 3amadi aHamizy, cumHTe3y Ta onTtmMizarii. CIIIIP mpuHIMIOBO HE BHKIIOHYAE
JIOAWHY 3 TIPOLeCy NPHUHHATTA pillleHb, a TOTye HEOOXimHy iH(opMmariro moao
BapiaHTIB e(peKTHBHOTO, ONTUMAIFHOTO PIIIeHHs MMOCTaBlIeHHO] 3a1adi. KopucryBady
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HaJla€ThCsl IPaBO BHOOPY Ta MPUIHATTS PILIEHHS BUXOISYHM 3 MHOXUH, SIKI Hagae Ta
MIPOIIOHYE CUCTEMA.

3anpononosana CIITIP HOIIK Bupiirye HacTyIHI 3aBIaHHS:

- po3KiIan 1000BHX Ta TOBIOCTPOKOBHUX IOTped y pecypcax, HEOOXiTHUX
JUIsl BAKOHAHHS PO3KJIaJly PEiCiB;

- noOynoBa IU1aHOBOTO rpadika Ha3eMHOro OOCIYrOBYBaHHS IOBITPSIHHX
KOpaoIIiB;

- OllepaTHBHA KOPEKIlsl Ta CKJIAJaHHS HOBUX IUIAHIB Yy MO3AIITaTHHX Ta
30ifHUX CHUTYaIisX;

- OTIEpaTUBHHUN KOHTPONb (YHKIIOHYBAaHHA acpoIopTy Yy INTaTHHX,
MO3AIITATHHIX Ta 301HHUX CUTYAIisX;

- CyHpoBif ()aKTHIHOTO BUKOHAHHS KOHTPOJILOBAaHNUX PEHCIB;

- aHali3 SKOCTI (PYHKLIOHYBaHHS aepoIOpTY, IPOIYCKHA 3JaTHICTB,
TOYHICTh BUKOHaHHs Tpadika obciyroByBanus [1K, Oe3neka, TOUHICTh peryitoBaHHS
Ta KepyBaHHsI, EKOHOMiYHA e()eKTHBHICTH) 32 (JIKCOBAaHUX YMOB POOOTH aepoIopTy;

- BU3HAYECHHS TIOKa3HMKIB  SKOCTI  (DYHKUIOHYBaHHS 3a  IEBHHX
00OMEKEHHD,

- BeZicHH:A(popMyBaHHsI) 3BiTIB Ta HAKOTMYCHHS MiZICYMKIB, CTATUCTHKH 13
BUKOpHCTaHHA pecypcy cinyxon HOIIK Ta okpeMux IUIbHAIG aBianianpueMCTBa.

B ocHOBy moOynoBH Mopeni MOKITAIAEHO NPHHIMII, SIKHMH BHKOPHCTOBYIOTH Y
Teopii MacoBOro OOCIYroByBaHHS- MOJCIIOIOYA CHCTEMa IPEICTABICHA y BHUIVIAAL
HaOopy amapaTiB MacoBOrO  OOCIYyroBYBaHHSA(Pi3HI THIHM  CIICHTCXHIKH 3
obciyropyBanss [IK Ha mepoHi)uepe3 ski TPOXOISATH Ta OOCIYTOBYIOTBCS IIiJ| 9ac
3amoBieHHs: [IK, y BiAMOBiZHOCTI 3 KOH(QIrypaii€o CHUCTEMH Ta alroOpUTMamu
¢dyukiionyBanns. Yac HazemHoro obciyroyBants [IK B aeponopTty € aHajorom gacy
00CITyrOBYBaHHS 3aMOBJICHHSI arlapaToM MacoBOTO o6cayroByBanus [1].

Taki cucremu N03BOJISIFOTH OTPUMYBATH OI[HKM PI3HUX BapiaHTIB MOOYIOBU
CHCTEM YIPpAaBIIiHHS; aHANl3yBaTH BILIMB Oy/Ib SKUX 3MIH Ta MOJAEPHI3yBaTH CKJIaJOBI
€JIEMEHTIB CHCTEMH; IPOTHO3YBaTH BIUIUB IMX 3MiH Ha npouec HOIIK; omepatuBHO
ITi/IKa3yBaTH KOPUCTYBAdy MOXIIMBI BapiaHTH BUXOAY 3 KPUTHIHUX CUTYaIlill.

CIIIIP — moTy>kHUI IHCTPYMEHT aHAIITHIHOI 00pOOKH BEIHKOTO 00’ €My JTaHMX
Yy peXuMi OH-JIaliH MOOyJOBaHWI HA TEXHOJIOTII KOMIDIEKCHOTO 0araTOBHMIipPHOTO
ananizy manux OLAP(On-Line Analytical Processing) sikuit 103BoJisiE MTPOBOAWTH
BceOiuHMH aHami3 iH(opmamii Mmoxo pi3HUX acmekTiB (QyHKIIOHYBaHHS olepaTopa
3B’s13Ky. IloenHaHHs criemianbHO OpiEHTOBAHOI HA AHATITHYHY OOpPOOKY CTPYKTYpH
JAHUX Ta PO3BUHEHOI MPEJMETHO-OPIEHTOBAHOT MOJENI HAJaE MOXKIMBOCTI
IHTepaKTUBHOT 00pOOKH OyIb SKMX 3aIllUTIB KOPUCTYBada y PEXKUMIi PEaTbHOTO Jacy.

VYBech €IWHMI MpOIleC NPUWHATTSA pIlleHh MOBHHEH 3a0e3ledyBaTH €IuHY
CIIIIP, sixa CKIaZa€ThCS 3 JBOX OCHOBHHUX €JEMEHTIB. CUCTEM IMIATOTOBKH JAHUX IS
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NPUIHATTS PIIEHb Ta CUCTEMH OIPALIOBaHHS PEKOMEHJALliil Uil 0coOu sika mpuiimMae
pilLIEHHS.

CyvacHuii migxix no iHopmauniiinoro 3abesneuenHst CIIIIP 3acHoBaHO Ha
IHTErpOBaHMX 3 0araTOpPiBHEBOIO apXiTEKTYpOIO NaHUX, sKi 3a0€3NeuyroTh €JUHHUN
JOTIYHUI BHIJIIL Ta JOCTyn J0 iHpopMmanii, pPO3KMIAAaHOI Ha PIZHOMAaHITHUX
ONEpaTHBHHUX CHCTEMax oOpraHizamii Ta sika HaJXOJWTh 3 30BHIMIHIX jmxeper. Jlis
oTpuMaHHS OBl TOBHOI Ta HeoOXimHOI iH(opMarii, oOMiHy iH(OpMaIii 3
JIOKaJbHAMHU Ta PETIOHANBHUMH, TI00aTbHUMH, iHPOPMAIIHHIMH CHCTEMaMHU dYepes
Mepexy INTERNET. Jlami y cxoBumi MaroTh ICTOPUYHHH Xapaktep, TOOTO
3a0e31euyIoTh iHTETPaIlifo He JHIIe Pi3HUX JHKEPEN a i apXiBHHUX JaHux [2].

Jus peamizamii CXOBHWINa [MaHWX 3a3BHYail BHKOPHCTOBYIOTH JEKiTbKa
MIPOAYKTHBHUX 3ac00iB, OJHI 3 SKUX € 3aco0aMu 30epiraHHs JaHuX, a iHII — 3acobamu
iX BWIIy4eHHS Ta Meperiiiy, TpeTi — 3aco0amu iX HamoBHEHHs. JlaHl JOLIIBHO
BWJTy4aTH 31 CXOBHINA JIAHUX 32 JOIOMOT'0I0 0araTOBUMIPHUX CUCTEM YIPaBIIiHHS 0a3u
nanux(CYB/).

B ocHOBI HOBOT TeXHOJIOTIi, TPU3HAYEHOT AJIsl BUPILICHHS 3aBllaHb aHAJITUYHOT
00poOKku € OaratoBuMipHa Mozenb AaHux. Ha HedopmambHOMy piBHI 11 MOXXHa
OIMCATH HACTYIHUM YMHOM. Y 0a3i TaHuX 30epiratoThes He pesisiiiHi TabauIi, a 1HIIi
00’ekTn — OaratoBUMipHiI KyOu. EjeMeHTH MacWBYy — I 3HAYeHHs aHAJIi3yIOUOTro
MOKAa3HWKA, a KOXXHHUU iHJEKC OaraTOBHMIpHOTO MAacCHBY BIAIIOBINAE OJHOMY 3
IapaMeTpiB Bif SKOTO 3aJI€KNUTh HOKa3HHK.

JaHi KiHIIeBOMY KOPUCTYBady HAJAIOTHCS HE y BUTIIAI TIIepKyOiB, a y BUTIIAI
3BHYAHUX JBOBHMIpHUX TaOIHIb Ta TpadikiB. KoprucTyBad aHamizye BH3HAYCHI 3pi3n
Ta MPOeKLii KyOiB IiJ| 4ac MPUIHATTS PilICHHS.

Etan BuOipku pexomenaariii aiust ocoou, o npuiimae pitenns(OITP) y CIIITP
NpU3HAYeHUH A7 3aBAaHb Kiacudikaiii BeIMKOi KiJIbKOCTI BapiaHTiB(aJbTEpHATHUB)
abo » BMOOpY 3 HMX HaMKpamoro BapiaHTy Ha MiacTaBi orpuMmanoi iHpopmarii Bix
OITP.

VsBimMo, mo iHpOpMalis MOA0 BapiaHTIB(JaHMX) 30€piraeTbCsi y CXOBHIII
maHux. JlocTym 1o mux JaHMX 3a0e3nedye MOAydb aHamizy, SKUH JI03BOJISIE
3[iMCHIOBaTH BHOIPKY CYTTEBHX 3 TOYKY 30py KOHKPETHOTO 3aBJaHHS NaHUX 31
cxosutia [3]. Bupimenns 3amau wiacudikaiii Ta BUOOPY 3MIHCHIOETHCS Y MO
MATPUMKH TPUHHATTS pillleHb Ha MiJCTaBi METOAMKH ekcnepta Ta meroauku OITP.
MeTonukaMu eKcIiepTa € 3aBYaCHO MiIrOTOBJICHI excrepramu Ta BBeAeHi no CIIITP
TUIIOBUX AJITOPUTMIB IpoBeleHHs Kiacudikamii (Bubopy). Lli anroputMu noBuHHI
OyTH YTOYHEHHI y BigNOBimHOCTI 3 mepeBaramu KoHkperHoi OIIP Ha mincrasi i
MeToaukn. CucTeMa BUKOPHCTOBYE CYYacHI METOAM MAaTeMAaTHYHOI Teopii MpUHHATTA
pillieHb, sSika A03BOJIsIE 0OPOOIIATH HE TIBKH KiNBKICHY , ajie i sKicHy iH(opMaIliro.
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Takum umHOM, CIIIIP € edexkruBHEM 3acO00M BHpIIICHHS CKIAIHUX 3aBJaHb
OLIHKM aHali3y Ta TIPOTHO3YBAaHHS IIOKAa3HUKIB SIKOCTI IPOEKTYEMHUX CHCTEM
ynpasninasg HOIIK B aepomopTy.

Mertozonorist po3poOKH CHCTEMH KOMIUIEKCHOTO OIIEPAaTHBHOIO YIPaBIIiHHS
Ha3eMHHM OOCIYrOBYBaHHSM TOBITPSHUX KOpaOJiB, BiJpI3HSAETHCS BiA BiIOMHUX
MIPOTOTHIIIB THM, 110 noOymoBaHa Ha CHCTEMHHX BJIACTUBOCTAX
6araToBUMipHOI(KyOiqHOT) MAaTpHIi, sKa JO3BOJISIE BPAxXOBYBaTH OaraTorpaHHICTh
(YHKIIOHAMBHUX 3B’SI3KIB HAa e€Tamax MpoIecy B3aeMOJil CIyx0 Ha3eMHOTO
00CITyTOBYBaHHSI TOBITPSHUX KOPaOIiB, NMPHUHIUIIAX MAapKETHHTY, MEHEKMEHTY Ta
JIOTiICTUKH, METOy IMITalifHOTO MOJIETIIOBAaHHS B IHTEPAKTHBHOMY PEKUMI Ta PEKIMI
peansHOro 9acy.
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HA3ZEMHE OBCJIYI'OBYBAHHSA BAHTAKHUX INTEPEBE3EHD B
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OcraHHIM dYacOoM BHMOTH JO TPUCKOPEHHA TMPOIecy OOCITyroByBaHHS
BaHTQ)XHUX IIEPEeBE3CHb B aeponoprax 3HA4HO 3pocid. [IOBITpsSHHI TpaHCIOPT
MOCTIHHO AaKTUBHO BHUKOPHCTOBYETbCS B JIAHIIOTax MOCTa4aHHS HPOIYKIIT
(HampuKIIaa, KOCMETHKa, JIKH, 3aYacTHHH TOWIO). 3 KOXKHHUM POKOM 3aMOBHHKaM
BaHT)XHUX II€PEBE3EHb BCE YACTIle MOTPIOHO JOCTABIATH BAHTAXI «BYACHOY, IO
BUMarae IIBHJIKOI Ta O0E3MOMMIKOBOI OOpOOKM BaHTa)XHMX TMapTiif, a TaKoX
JIOKyMEHTAIlil Ha BaHTaX Ha BCIX CTAiSIX TEXHOJIOTIYHOTO MPOIIECY.
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SIKmo mepeBe3eHHs aBiaTPAaHCIOPTOM MOXE 3alHATH KUIbKAa TOIMH, TO
MPOLIECH HAa3eMHOT'0 OOCIYrOBYBaHHS BaHTaXiB B a6pONOPTaxX BUIILOTY, IPH3HAYCHHS
Ta TIEPEBE3CHHS MOXYTh 3aifHATH HabaraTo Oinpme gacy (Bif KiIBKOX TOTUH IO
NeKiTbKOX AHiB). EKcmopTHO-IMIOpTHI (OpManbHOCTI TaKoXX MOXKYTh CTBOPHTHU
3HA4YHI 3aTPUMKH B IIporiecax oOpoOKu BaHTaxiB. TpuBasie Ha3eMHE 0OCITyroByBaHHS
BaHTa)XXiB MOKE 3MEHIIHUTH ab0 MOBHICTIO YCYHYTH NE€pPEBaru MBUAKOCTI MOBITPSHOTO
TPaHCIIOPTY, IO IpPU BUCOKMX BAaHTa)XKHMX CTAaBKaX MOXCE INPHU3BECTH IO BTpaTH
BaHTQ)XHUX MOTOKIB Ta IX IEpexXoay Ha iHIII BUAM TpaHcHopTy. Tomy aeponoptu
yChOI'O  CBITY HamararmThCsl  3a0e3NeYdTH  yYMOBH sl SIKHAWIIBUALIOTO
obciryroByBaHHS TOBapiB [2].

BaHTaxkHi mepeBe3eHHs MOBITPSHUM TPAHCIIOPTOM Y MIKHAPOIHIN JIOTICTHIII -
e 0co0JMBa Tany3b Ul MEPEMILICHHS BaHTAXIB 1 MacaKMpiB M0 BCbOMY cBitTy. Lls
crnenudigyHa Taxy3b MOCTIHHO PO3BUBAETHCS Ta MOIMIMPIOETHECSA Y MPOCTOpI Ta dHaci
BiJINIOBITHO JO EBOJIOIII JIOTICTHKH SK B Teopii, Tak i Ha mpakTumi. Ha cboromHi,
BaHTa)KHI TEepEeBE3CHHs 3aliMaloTh OJHY 3 MEPCHEKTUBHHUX JIAHOK MEPEBE3CHHS B
3B’s13ky 3 mangemiero COVID-2019, Hanpukian nepeBe3eHHs BAaKLUH Ta 3aco0iB
ririean.. [IIBUOKOTICYBHI ToBapW, IiHHI MamepH, JOKYMEHTAIlis, Bajlf0Ta, 3acoOu
ririeHy, JIKW, TOPOTOLIHHI KaMeHi Ta MOIITa MePeBaXHO MEPEBO3ATHCS MOBITPSIHUM
TpaHcropToM. I[IOBITpsiHI TEpPEBE3CHHS - 1€ HAWMIBUALIMKA CIOCIO MEepeBEe3CHHS
BaHTaXXIB Ha BENWKi BifcTaHi. BomHowac me HaWmopoxuwii croci6. Sk mpasmio,
TOBITPSIHI TIEpEBE3EHHs - 116 MYJIbTUMOJAIBHI HEpPEeBE3CHHS, SIKi CKIANAIOThCS 3
OTPMMaHHSl BaHTaXY BIiA BIANpPaBHHKA, OOpPOOKM TEpPMIHAIB B aepornopry
BIJINIPABJICHHS, TOJILOTY, OOpOOKM TEepMiHAIIB B aepomoOpTy MPHOYTTS, MHTHOTO
odopMIIeHHSI Ta MUTHOTO O()OPMIICHHS TOBapiB Ta JOCTABKHU JI0 OJIEp)KyBaya.

Ha puc. 1 HaBeneHa cxeMa LMKy aBiarniepeBe3eHb BaHTaXiB. PUCYyHOK nokasye,
IO BaHT&X MPOXOIUTh UIOHAWMeHIIe 5 cragii [UKIY [epepoOKH  Bif
BaHTa)KOBIIMIPaBHUKA JI0 BaHTAXX00epKyBada [1].
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Pucynok 1 - Cxema mukiry aBiarepeBe3eHb BaHTaXiB [2]
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Oco0nMBOCTSIMM  BaHTa)XHOTO IOTOKY, IO TPOXOAWUTH 4Yepe3 BaHTaXKHUH
KOMIUIEKC aepoIlopTy, € 3arajioM HOro pi3HOMaHITHICT SIK 3a BJIACTUBOCTSIMH
(3aranpHi, HeOE3MeyHi, MBUAKOICYBHI, JKMBI, I[IHHI TOIIO), TaK i 32 O0'€MHHMH Ta
MacoOBHMH XapaKTEPUCTHKAMH BaHTa)XHUX INPHUMIIIEHb (Bara OKPEMHX BaHTa)KHHX
MiCllb MOKE€ BapilOBaTHCS BiJl COTEHb IpaMiB A0 IECATKIB TOH), a TaKOX 3a THUIOM
BaHTQ)XHUX OJMHULG (BaHTa)X MOXKHA 3aBaHTA)XKyBaTH OKPEMO, arperoBaHi BaHTaXKHi
OJIMHWII B CTAHAAPTHIN YIAKOBI Ta KOHCOJIZOBaHI BaHTa)KHI OIMHUII B aBialliifHIH
ynakoBui). KpiM Toro, mpu oOcCIyroByBaHHI BaHTa)KHHX II€pPEBE3€Hb HEOOXiTHO
BpaxoOBYBaTH, IO BaHTaXi pI3HUX BIACTUBOCTEH 1 BHIIB TPAHCIOPTYBaHHS
30epiraroTbcsi B OKPEMHUX BAHTAXHHUX CKIIQJaX, TOMY IJIsI 3aBaHTa)KCHHS JliTaka
HEOOXITHO TOE€THYBATH MHapTil BaHTaXiB 3 pPI3HUX OKpeMux ckmamiB [1]. 3rigHO
JIOCHIJPKEHHS, ChOTOJHI BUKOPHCTOBYIOThCS 1HHOBALliHI TEXHOJIOTIT B CHCTEMax
00po0OKH BaHTaXIB B aeporopTy. HeoOXiaHO BiI3HAYNTH iHHOBAIIIfHI TEXHOJIOTII, sKi
BHKOPUCTOBYIOTh 0araTo(pyHKIIOHAJIbHI 3aCOOM 3aBaHTaKCHHS Ta PO3BAHTAKCHHS,
0 TOEIHYIOTh (YHKLIT pyXy BCIX CTOPIH Ta #oro TpaHcrmopTyBaHHs. lle 3HauHO
COpOIIye Tpolec OOpOOKM BaHTaxy, 3amodira€e HaJAMIPHOMY IEPEMIlICHHIO
BaHTa)KHOI OJTMHMIII, & TAKOK aKTHBHO BHKOPHCTOBYETHCS B COPTYBaHHI 1 BiICTS)KEHHI
BaHTa)XHUX BiJIIPaBIICHb.

3 NpOBEAEHOTrO JOCIHIIKEHHS, MOXJIHMBO 3pOOMTH BHUCHOBOK, IO Ha3eMHa
00po0Ka BaHTaXiB B acpONOPTI BIHirpae AyKe BENHKY pPOJIb, TOMY IO IIBHUAKE Ta
OesredyHe mepeBe3eHH. AJle Ha ChOTOJHIMIHIN IeHb JaHa cdepa moTpedye cydacHUX
MOTJISI/IIB B YZIOCKOHAJICHHI JIaHOTO HAIPSMKY, & L€ MOXJIMBO TUJIbKH 3 JOIIOMOTO0
ONTHMI3allisl TMPOIECIB HA3eMHOro OOCIYroBYBaHHsS BaHTQXKHUX MEpPEBE3CHb B
aeporopry.

CuCcOK BHKOPHCTAHUX JKepeJ:
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THO®OPMAIINHI CACTEMHU CIIOBIIIEHHS ITACAKHAPIB B 3BIMHUX
CUTYALISIX POBOTU AEPOIIOPTY

Mauspenxo J.JI.
Hayionanvnuil agiayivinuii ynisepcumem, Kuig
Hayrosuii kepisnux — Llesuyk /[.O., 0.m.H., c.H.C.
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Kniwouoei cnoga: indopmauiiiHa cucTema, CoLialbHI MEpexXi, aeporopt,
MacaKHpH, MECCCHIKEPU.

Binpuricts 3aTpUMOK pelciB BUHUKAIOTh Yepe3 MOraHi IMOroJHi YMOBH, a BKe
MOTIM Yepe3 TEeXHIYHWH CTaH CyJAeH, JHUCHeT4yepa, poOOTy Ha3eMHHUX CIIYXkO, Mmi3Hile
npuOyTTS CyAHa B aeponopT 1 iH.. SIKimio panimie npo 3aTpuMKy abo BiaMIHY peiicy
MACKUPU MI3HABAIKCS IO NMPHOYTTIO B AepOIOpPT, TO 3apa3 CHUTYyaIlisl 3MiHMIACH.
Hose moxomnmiHHA Jfomel OWKTYye CBOI NpaBWia, MOCTIHAYCTpialbHE CYCIHiJIHCTBO
HaiiOLIpIIe HiHye — 9Yac, TOMY JJIS aBialliAPHEMCTB IIBUAKE iHPOPMYBaHHS PO
3aTPUMKY PEHCIB CTaJ0 aKTyalbHOIO 3a7adero i MUTAHHSAM 30epeKeHHS IMIIKY B
KOHKYPEHTHOMY CEPEIOBHII aBiapHHKY.

PoszButok IT-iporpam, HagaB aBiakOMIaHISIM IITUPOKUHA CIIEKTpP iHGOPMYBaHHS
nacakMpiB Ha BHIIQJIOK 301iHOI cuTyauii B aeponopty. [lo Takux mporpam BiZHOCSTH
Cy4YacHi MECCEH/DKEPHU Ta COIllaIbHI MEPexKi, B AKUX 24/7 «CHISATH» CIIOKUBAYI TXHIX
nociyr. Hanpuxian:

Bor — mnporpama, ska aBTOMaTH4YHO 3a 3aJlaHUM aJrOPUTMOM pOOHTH
PO3CHJIaHHS IOBIJJOMJICHB 32 HOMEPOM Telie()OHY KITIEHTA-TIACaXKHPa,

Tenerpam — Oararto aBiakOMIaHii Ta aBiamiANPUEMCTB BUKOPHCTOBYIOTh
MECCEH/DKEp 3a JIONOMOIOl KaHally, B SKOMY HYOJIKYyIOTh HaiakTyaJbHIIIY
iH(pOpMario;

[HcTarpam — comiaiibHa Mepeka, SKOK KOPUCTYETHCS OLIBIIICT MOJIOIOTO
HACeNICHHs, BHKOPHCTOBYETbCSA JUIA DPEKJIAMH, a TAKOX EKCTPEHOIO CIIOBILICHHS
aBiaKOMITaHiIMHU. B OCHOBHOMY y BUTJISI/II aKTyaJbHHUX CTOPIC;

DeiicOyk — corianbHa Mepeka, SIKOI0 KOPHUCTYEThCS OUIBII 3pijic HACEICHHS,
TaKOX BUKOPHCTOBYETHCS JUJIS PEKJIaMH, HOBUH Ta CIOBIILEHb BiJl aBlaKOMIIaHii.

Tik-Tok — conMEmifHUI 3aCTOCYHOK JJIi CTBOPEHHS Bimeo-(ailmis,
BUKOPHCTOBYETHCS aBiaKOMITAHISIMU K Tu1aTdopma JUisi peKiiaMy IIPOAYKTY;

Orxe, crpiMkuii possurok IT, iHdopmauiliHux cucrem, aBTOMaTU3anii
NpOLIECIB HA/AIOTh 0araTto MOXJIMBOCTEH sl 30epekeHHs aBiaKOMIAHIsIMH CBOIX
KITIIEHTIB, aepOMOPTaM IIPAIFOBATH B 3JIATOJDKCHOMY PEXKHMI, a ITacakupaM 30epirati
JOPOTOLIHHMII Yac CBOrO UTTSA. MOXHa CKa3aTH, IO CIOBIIIEHHs MAca)XUpiB Mpo
3aTPUMKY PEHCIB 32 COL[IaIbBHUMH MEPEkKaMH Ta MECCCHKEPAMH.

Cnucox BUKOPHUCTAHHUX JIZKEpeJI:
5. IMo Take comianeHa Mepexa. URL: https://futurenow.com.ua/shho-take-sotsialni-
merezhi-vydy-klasyfikatsiya-bezpeka.
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INTERACTION OF AVIATION AND TOURISM ENTERPRISES DURING
THE COVID-19 PANDEMIC

Chaika M.M
National Aviation University, Kyiv
Scientific advisor:Vysotska I. I,PhD, Associate Professor

The COVID-19 pandemic has been a test of activity and in the worst cases,
even a threat of existence to the tourism and aviation business. Due to traffic
restrictions and the complete cessation of passenger transport connection, these sectors
of the economy, which are directly related to transportation, have suffered the most.

With the establishment of strict quarantine measures from March to May 2020,
aviation and tourism companies suffered significant losses. SkyUp airline announced
about $30 million in losses during the period.

The main problems were that the operators had to:

* return significant funds for booking unused tickets to customers;

* hold aircraft fleets indefinitely.

This situation has led to the cessation of travel planning by customers and a
drop in operating performance of airlines and travel companies by almost 100%.
Accordingly, this state has affected the profits of major airlines in Ukraine.

Thus, for the first quarter of 2020, the reduction compared to the same period
in 2019 was 17.7 percent, for the second quarter, which was the peak of restrictive
measures — 98.3 percent. However, after the resumption of passenger flights in June,
the rate of decline in traffic slowed significantly and in the third and fourth quarter
amounted to 61.4 and 66.2 percent, respectively.
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Diagram 1.The rate of decline in air traffic by Ukrainian airlines by quarters during
2020 in contrast to 2019
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The mitigation of quarantine measures in May-early June 2020 did not
significantly improve the transportation situation for transport market operators in
Ukraine. Firstly, the resumption of passenger traffic was uneven; secondly, there are
restrictive measures on the number of passengers in the cabin.

Fortunately, major tour operators and airlines have been able to find ways to
continue their operations and have not declared bankruptcy. For example, SkyUp and
UIA were forced to take action to reduce losses and reconstruct passenger aircraft for
cargo transportation, including humanitarian aid. There were also evacuation flights
for tourists and citizens of Ukraine who were abroad. And tour operators have
changed the system of their work as much as possible, trying to encourage customers
not to cancel tours, but to plan another flight date. «Join UP!» company offers
customers services such as:changing the direction of tours, freezing the amount on
deposit,which the customer will be able to use at a convenient time, even by changing
the direction from one to another during 2021.

Today, after a significant reduction in the number of scheduled flights, there
are many charter flights for tourism purposes, which improve the overall situation of
air and travel companies.

The percentage of international passenger traffic decreased by 11.9 percent and
amounted to 69 percent compared to last year. In addition, 6 new routes for
international transportation were introduced by Ukrainian carriers.
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Diagram 2. Dynamics of passenger transportation by air transport of Ukraine during
2019-2020, millions of passengers

Thus, the damage from Covid-19 is inevitable and quite serious, so it is difficult to
say how quickly the aviation and tourism sector will be able to fully recover. But the
development of domestic tourism and the improvement of domestic air routes can
improve the situation.
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MOPIBHSAJIBHA OIITHKA EOEKTUBHOCTI 3ACTOCYBAHHSA
HOBITPSAHUX CYJAEH TP BUKOHAHHI AEPO®OTO3HIMAJIBHUX
POBIT
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Knrouoei cnosa: npoH, BieocrocTepesKeHHs, aepo(hoTo3HOMKa, OE3MIIIOTHUK

CinbcpKorocrnonapcbka aBiallis BUKOPHCTOBYE JITAaKH Ta BEPTONBOTH JUIA
HaWpI3HOMAHITHIIIMX arpapHUX 3aBJaHb. MaJi, cepeaHi JITaku Ta BEPTOJbOTH
creuiaiibHO 00JIaIHaH1 AJIsl BAKOPUCTAHHS B Tajly3i CLIBCHKOIOCIIONAPCHKOI aBiamii. B
yKpaTHCBKUI (JIOT TaKUX JITaKiB BXOJATh TakKi BeTepaHu, sik: Jitaku AH-2 ta Oibin
cyvacHi BiT4u3HsiHi sierki aitaku HAPIT-1 Ta X-32 "Bekac", a Takox BepToiboT Mi-
2, Ka-26. [1]

Takox, y CBiTI BCe dacTille 3aCTOCOBYIOTBCS  JPOHH IS CUTBCBHKO-
TOCHOJaPCHKUX POOIT, aje, K MPaBUiI0, BOHH 00MEXYIOThCS 00’ €KTaMu, sIKi BiITHOCHO
HEBEJMKI 3a uioniero abo 1oBxkuHO0. OTXXe, 3 YOr0o MMoYaTH BUKOPHUCTAHHS APOHIB y
cibehKil MiceBocTi? 3 aepo(OTO3HIMKIB TOJIB 13 BHCOKOK PO3IITFHOKO 3IaTHICTIO
00’exTHBa. Lle 7103BOIMTH arpoHOMY Kpallle OLIHUTH CTaH BPOXKAl0, a TAKOXK HACIIJIKU
B KIHIEBOMY pe3yJbTaTi. Takoxk arpoHOM 3MOXe TOYHIllle BU3HAYMTH HEOOXITHICTH
3pOIICHHS Ta IiPKUBICHHS BPOXKAI0.

HacripaBai € 6e311iu nepeBar BUKOPUCTaHHS JPOHIB Ui aepo(OTO3HOMKH:

- eKcIUTyaTallis Ta OOCIyroByBaHHS OE3MIJOTHHKIB MPOCTIIIA Ta BHMAarae
MEHIINX BUTPAT, 10 OCOOIMBO BUHO Ha HEBEIMKHX TEPUTOPISX;

- 711 BUKOHAHHS poOIT HE MOTPiOEH aepoipoM abo CHEIiaIbHO MiATOTOBICHUI
MalJaH4lK;

- BapTICTb KOMIUIEKTYy OOJagHAHHA Ui BHKOHAaHHS poOOIT, BKIIOYAIOUYH
BapTICTB JIiTaKa, 3HAYHO HIDKYA.

To > 1O eKOHOMIYHO eQeKTHBHIlle BHKOPUCTOBYBaTH sl aepodoro-
3HiMaHH:? [TopiBHAEMO BapTiCTh O/HIET TOMMHM MOJIBOTY Oe3MmiyIoTHOTO Jitaka M-10
komIutekcy «Oko» Ta jiraka HAPII-1.

Tabauys
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CobiBapricTh JboTHOI roqnan HAPII-1 Ta M-10 «Oxo»

Ne HaiimenyBanHs BUTpat Burpatu Ha 51. | Burparu Ha 1.
3/m rO., TPH. TOJ., TPH.
Tun I1C M-10 «Oxo» HAPII-1
1. |Pemont, TO i amoptu3anis [1C 207,7 116,9
OpeHza MiCIlb CTOSTHKH B aepOIIOpTy - 1,4
[Inata 3a IPOIOBKEHHS JIHOTHHUX, MEIMYHMX ITOCBITYECHB - 3,2
JIEOTHOMY CKJIaay Ta TpeHaXepHy miarotoBky i KITK
4. |Mereo3abe3neueHHs 62,0 0,9
5. |Ympasninas nositpsHuM pyxoM i ITP3I1 10 2,1
6. |[Imara 3a CepTudikar ekcrIyaTanra, JileH3ii Ta 103BoIIiB 14 1,1
7. MM - 4320
8. |Burparu Ha crenomsir - 0,4
9. |Tunorpadcpki BuTpaTn Ha BurotoBieHHs BIICHKIB 2,0 2,0
JIbOTHO-TEXHIYHOT JOKYMEHTAIIi{
10. |Bigpsimxenns (1060Bi i KBapTHPHI) 90,5 45
11. |®onp omaTu mpari 117 3420
12. |BinpaxyBaHHs Ha COILliaJIbHI TOTPEOH 50 13,3
13. |Operna mpumimeHHS ™A odic, BUTpaTH Ha Tene(oH, 2,8 10,6
(haxkc, [HTEepHET, KaHIITOBAapH
14. |CtpaxyBaHHS XKHTTS, 30POB'S, Ta BiIOBIAaIBHOCTI IIEpe] 2,4 2,4
TpeTiMu ocobamu
15. |BuTpartu Ha pexiamy Ta MapKeTHHT 56,7 55
BCBOI'O, rpH 570,1 7904,3

AHanizyroun TaOJHUIO, NMPH HAJAaHHI MOCIYT IO BiEOCIIOCTEPENKEHHIO
nouiisHO obupatu BITJIA M-10 «Oko» npu BUKOHaHHI pOOIT 32 yMOB MaJIMX ILJIOI Ta
HeBeNWKUX 4aciB poOit. 3aramom, BITJIA nemeBmie, HiXK JiTak ab0 BEPTONIT SK B
3aKyIIiBIIi, TaK 1 B eKCIUTyartalii. 3aMiCTh MajnBa BiH BUKOPHUCTOBYE €JICKTPHUKY - HE
NOTpiOeH MmocTavalibHUK J0pOTOro aBialiiHOro OEH3MHY, TAaKOX He OyAyTh MOTPiOHI
JIOPOTi perjaMeHTHi poOoTH 1 mNepioJudHi NPOJOBXKEHHS cepTudikara JOTHOT
npuaaTHocTi. Takok He cTosATHME Ha 3aBajli 1 BIICYTHICTh aepOJpOMY - JJISI 3AIyCKY
migiae MaliJaHIuK PO3MipOM 3 JTICOBY TajsIBUHY.

Ane, xomum TOTPIOHO IIBHIKO MOKPUTH BEIHWKY IUIOILY IiJIOTOBAaHUH
JmiTanbHUNA amapar Oyae EKOHOMIYHO BUTiAHImWM. I[lioTOBaHi JIiTakKk MOXYTh
3aJMIIATHCA B TIOBITPI EKCIIOHEHIIaNbHO OinbIne dYacy, HiDK OE3MUIOTHHK Ta
OXOIITIOBATH 3HAYHI IUTOIII 3a po3MipoM Ha BinMmiHy Bix BITJIA.
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Po3paxyHok co0iBapTOCTi JIbOTHOI TOJUHU € OCHOBOIO ISl (pOpPMYBaHHS
Tapudy Ta OLUIHKH €(EKTHBHOCTI BUKOHAHHS aBiallifHUX poOiT. AHami3 cobiBapTicTi
JHOTHOI TOJMHM JIa€ 3MOTY MiAnpueMcTBY edextrBHO obuparu tum [IC Ta 3HaYHO
3MEHIIYBaTH BapTiCTh JOTHOI TOAMHM NPU HAAAHHI MOCHYTr, MI00 YCIIIIHO
KOHKYpPYBAaTH Ha PUHKY TaKHUX MOCIYT.
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METHOD FOR CALCULATING THE OPTIMAL NUMBER OF LOADING
AND UPLOADING POINTS OF THE AIRPORT CARGO WAREHOUSE

Kryvobok V.E., Hlushchenko N.V., Chenfan Huang
National Aviation University, Kyiv
Scientific advisor — Shevchenko Y.V., Ph.D., Associate prof.

Key words: cargo, loading, unloading, complex, transportation.

The cargo complex of the airport is a warehouse of temporary storage of cargo
arriving and departing by planes serviced at the airport. The airport operator or
handling company services the cargo complex. The cargo terminal carries out ground
handling of cargo transported by foreign and domestic airlines, as well as provides
freight forwarding, customs brokerage and warehousing services. The airport cargo
complex helps you to solve the issues of transportation, warehousing and customs
clearance of goods, as well as provides professional advice on all related issues [1].

Freight complexes are classified by volume, based on the amount of daily
cargo turnover:

- Group | - more than 300 tons / day;

- Group |1 - from 150 to 300 tons / day;

- Group Il - from 70 to 150 tons / day;

- Group IV - from 30 to 70 tons / day;

- Group V - 30 tons / day.

Cargo warehouses of a modern airport are complex engineering structures,
most of which are mechanized and automated. They are equipped with special
vehicles and means of mechanization, weighing, transportation and storage of goods
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and mail, including: stationary and self-propelled lifting equipment and mechanisms;
weight measuring equipment; means of transportation of goods and mail; means of
loading and unloading cargo and mail to / from the aircraft; means of loading and
unloading containers (pallets) to / from the aircraft; engineering and technical means
of aviation security; means of detecting radioactive and explosive substances; means
of communication, information, radio broadcasting [2].

Serving cargo transportation at the airport requires the creation of special
conditions for various categories of cargo:

- valuable cargo - currency in banknotes or coins, securities, credit and bank
cards, jewelry, precious metals, precious or semi-precious stones, including industrial
diamonds, as well as valuable art objects;

- dangerous goods are products or substances that, when transported on aircraft,
can pose a significant threat to the life and health of passengers, flight safety and the
safety of property;

- perishable cargo - products of plant or animal origin and their processing, live
plants, fish seed, etc., which require special conditions for storage and transportation
(optimal temperatures, humidity, etc.) [3].

The main design parameters of this system are the number of operator jobs for
paperwork, the number of mechanization and technological equipment for handling
cargo at the cargo yard.

The required number of operator workplaces is determined by the formula:

Ac | p1*ty

n=-= + ts 1.1)
where A, - is the intensity of the incoming cargo flow of consignors for the
paperwork; p, - intensity of paperwork by one consignor; p;- probability of
employment; t;- average time of sighting the consignment note, min; ¢t,,,- estimated
waiting time for shippers in the queue, min.

The required number of means of mechanization in the cargo yard is
determined by a similar formula:

/1w b2 * tav

n=—+
28 tw1

(1.2)

where 4, is the intensity of the incoming flow of cars with cargo to the warehouse
from the city side;

U, - intensity of unloading one machine with a load;

p, - probability of employment of mechanization means;

tq4, - average time of unloading a car with a load, min;

t,, 1 - estimated waiting time for a car with a load in the queue, min.

The intensity of service when registering or unloading cargo is determined by
the formula:
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w=— (1.3)
ser
where t,.,. is the average service time, h.

The average waiting time in the queue for cargo clearance or the performance
of loading and unloading operations is determined by the nomogram. The nomogram
allows you to determine the value of T,, = p* t,, depending on the average number
N,, of working racks or mechanization means, ensuring the absence of unlimited
increase in the length of the queue.

The value of N, is determined by the formula:
yl

Ny, = " (1.4)

The estimated waiting time for cargo clearance or loading and unloading
operations is determined based on the average waiting time using the Pollachek
formula:

1+ k?
s =t (255 (1.5)
where k is the coefficient of variation of the service time (0.6-0.8).
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took place in the twenties of the twentieth century. However, in the second half of the
twentieth century, the network of international air routes covered almost all countries
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of the world. Operations on modern air transport are characterized by mass (number of
transport units and volumes), rhythmic (frequency of traffic units) and adequate
complexity. In this regard, there is a need for a rigorous legal mechanism for carrying
out air transportation, fixing the obligations and rights of the transport process
participants and, most importantly, ensuring a reliable level of security.

Aviation security as a scientific field is a relatively new aspect of scientific
activity. Aviation security is a state of protection of the sector of civil aviation from
threats of external factors associated with the implementation of acts of illegal
intrusion. The basis of aviation security is a complex of organizational and legal,
financial, technical and scientific-methodological measures that ensure the
organization of civil security in the aviation at all its levels.

Violation of aviation safety can be caused as a result of the activities of the
third parties’ state and their interaction with technical means and negligent attitude of
officials and administration to its duties. The human factor is one of the main reasons
in violating the level of aviation security. The activity of civil aviation is one of the
ways of committing terrorist organizations and radical groups of people. Even a minor
realization of criminal intentions in the field of civil aviation may cause human
tragedies, financial and material damage, and to cause immensity damage to the entire
aviation industry.

Analysis of air transport activity in the world and trends in the field of
provision of aviation safety indicates the growth of terrorist activity, caused by the
power growth of economic capacities of such organizations, radical views and
religions, as well as raising the level of political dissatisfaction. This causes all new
measures and safety measures at all levels of security in the field of civil aviation.

International practice shows that the management of air safety is determined at
the organizational level. Aviation safety measures are developed on the basis of
analysis and research of all incidents and events that took place in the civil aviation, in
order to make it impossible to appear in the future. Despite the importance of the
human factor, the factor of time plays one of the priority issues. The problem of time
factor is manifested in a timely establishment of new security measures and as
proposed measures in a short period of time. Time factor aims not only implementing
security measures after analyzing the activity of acts of illegal intervention, but also to
avert them to prevent the appearance of its reasons.

In the process of analyzing the air safety situation, it was found that providing
security level is entrusted to the functioning of aviation security services,
implementing their permanent protection of objects and infrastructure of the civil
aviation industry, constant checking of the airport crew and airport staff, review of
passengers, luggage, cargoes of all categories. The activities of the aviation security
are carried out in accordance with the current legislation established by the rules,
norms and requirements for preventive activity in aviation security.
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Technical engineering in the field of aviation security is constantly exploring
this sphere. The main task is to create the latest tools and systems of air transportation.
Modern aviation safety protection systems are characterized by its high technology,
volatility, multidisciplinary directions. However, it is not always possible to achieve a
really reliable level of aviation security. Thus, there is a problem in new methods,
technologies and approaches to decided air safety issues.

In the modern sphere of civil aviation, the problem of committing unlawful
actions and acts of illegal intervention is acute. The airport infrastructure and objects
involved in it are characterized by its complexity, scale, are of great importance and
constitute a seductive goal for illegal actions by third parties or radical-minded
organizations. Aviation safety in civil aviation requires a permanent legal update and
the creation of new technologies, approaches, tools and methods for ensuring a
reliable level of security and requires the creation of such areas that make it
impossible to the emergence of threats to world aviation.
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The existing system of organization of road transport in Ukraine almost does
not allow the introduction of modern logistics methods of cargo delivery and reduce
transportation costs. It is necessary to find alternative schemes of traffic organization,
which will allow to increase the competitiveness of road transport, and reduce the cost
of transportation. Observation and research of the issues of ensuring the efficient
operation of motor transport enterprises, classification and description of the
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components of improving the management and optimization of freight transport,
which will enable motor transport enterprises to influence the design of rational
transportation process, reduce transport costs and production in general. Correlation-
regression analysis of the efficiency of determining the rational route of movement of
vehicles allows to improve the technical and operational indicators of rolling stock
and increase the productivity of vehicles and reduce the cost of transported goods.

The organization of external transportation concerns two phases of the
production enterprise: supply and sale. Institutionally, external transportation can be
implemented both by own vehicles, and then we will talk about our own delivery
department (transport unit) and vehicles of third-party organizations (specialized
transport organizations, public transport). Obviously, the criterion of rational
organization of external transportation is similar to a similar criterion in internal
transportation. The analytical approach determines a certain identity of transport costs
with the volume of cargo turnover, based on a constant level of tariffs.
Mathematically:

B¢, = §¢ X BO - min; BO - min,if S; — const,

@

Where B, - transport costs, UAH;
S, - transport tariff, UAH / t km;
BO - cargo turnover, t km.
In turn, freight turnover can be submitted:
BO =Y, P, x L;
2

Where P; - the weight of the i-th product, t;

L; - travel distance, km.

Thus, the presented formulas illustrate the existence of three groups of factors
for optimizing transport processes, both internal and external:

» factors influencing the level of traffic (P;);

» factors influencing the distance of transportation (L;);

» factors influencing the cost of transportation (S;).

From the point of view of the logistics concept, simultaneous optimization
should take place by taking into account all three groups of factors integrated. For
example, suboptimal freight turnover can be advantageously compensated by an
elastic system of transport tariffs, or conversely, suboptimal transport tariff can be
eliminated by a minimum volume or distance of traffic.

The use of optimization methods is often due to the need to meet certain
conditions of simplification. This approach to finding optimal solutions suspects that
the creation of inadequate, theoretical (in the current, negative sense) knowledge,
unsuitable for practical business activities. Simplification will make it possible to use
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simpler and less labor-intensive methods, which can be justified if the solutions
obtained do not actually differ in principle from the best results. Such simplifications
are also applied in practice precisely because of the mentioned complexity and time-
consuming decision-making. However, without a doubt, the preconditions must be
taken into account to a greater or lesser extent, and this requirement is also one of the
most well-known transport optimization problems.

The so-called "transport task" or "transport issue" has been described in the
literature for many years in areas such as operational research, linear programming,
and transport economics and logistics. This method has varieties: closed transport
issue, open transport issue, transport and production issue, minimization of empty
runs. Briefly, this problem can be defined as follows: it is necessary to develop an
optimal transport plan for a certain number of consumers from a certain number of
suppliers (table).

It is believed that these are homogeneous goods, and therefore, consumers are

not limited, for example, to one supplier, but can choose from all available. Each
connection is subject to a certain specific consumption of transport (values within the
table). The problem is quite difficult to solve for at least two reasons: there are
limitations in the production capacity of suppliers; choosing the best combination for
this consumer can have reduced consequences effectiveness for others.
Analysis of the "transport problem™ allows us to draw the following conclusions: the
basis of calculations is the cost of transporting a unit of cargo at a distance between
them; supplier and the given consumer, which is (as laid down) a fixed cost, ie
independent from the transport plan; the total cost of transportation of the entire parcel
is calculated as a multiplication of the specific costs and cargo weight.
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Jnst HaBuaHHS HEHPOHHOI MepeXi HeoOXiJHO, TpUHANMHI /1Ba HAOOpH JaHUX.
Taxi HaOopy NOBUHHI JTOCUTH HOBHE NPEICTABISATH BCi OYiKYBaHI YMOBH BUKOHAHHS
3aBiaHHs. SIKio 0a3a JaHUX MiANPUEMCTBA BXKE Mae€ Taky iH(OPMALIO TO ONUCAHUM
BUILE METOJ| IIPOTHO3YBaHHS MOXe OyTH peanizoBaHuil 3 ii BUKOpHCTaHHIM. Y pasi
HEBHKOHAHHs I1i€] YMOBHM JaHHI IJIsl HMIATOTOBKM MEPEXi MOXYThb OyTH OTpHMaHi
METOJaMH MaTeMaTUYHOTO MOAeNtoBaHHA. lIpy 1IbOMYy Taka MOJENb Ha IMOYaTKy
BHKOPHUCTAHHS Oyze CITUpaTHCs Ha AesKi anpiopHi rinote3u. [Ipu HakonmM4IeHHI JaHUX
PO peayibHi BUKOHAHI peiich Taka MOJIENb MOBUHHA OyTH i1eHTH(]iKOBaHa.

Po3pobnena moxens Gasyerhcst Ha Meroai Monte-Kapio. Ilix muM meromom
PO3YMI€ETBCS YHCENBHUI METOI BUPIMICHHS Pi3HUX 32134 3 JOIIOMOTOI0 MOJICIOBAHHS
BUIIAJIKOBUX BEIMYHH.

Yac BUKOHaHHA B IJIOMY PO3PaxOBYETHCS 3a (HOPMYIIOIO:

Toun = Tary + Tfrv
Ie ¥ - 3HaK BUIIAJKOBOT BEIMYUHHY, sIKa Ma€ 3aJaHUi 3aKOH PO3IOALTY;
Tarvs T;,, - BUMAJKOBI MPOTSHKHOCTI MPOXODKEHHS MapUIPyTy 1 4ac Ha BUKOHAHHS

3a71a4 eKCIEeJUTOPOM.

ITpoTsKHICTD MPOXOIKEHHS MapIIPYTy MOJEIIOETHCS 32 (HOPMYJIOLO:

s~ _ mavg )
Tdrv - Tdrv kdru kdrr

1 K gpp — KoehillieHT, KMl BUSHAYAETHCS 06’ €KTHBHUMH (DaKTOPaMH, 1110 BILTHBAIOTH
Ha MPOXOHKEHHS MapIIpyTy;

Kgry — Koeillient, skmii BU3HAYAETHCS CyO’'€KTMBHMMH (AKTOpaMH, IO
BIUIMBAIOTH HA TPOXOJKEHHS MapUIPYTY.

3HaueHHs k4., B 32JIC)KHOCTI BiJl 3a71a4, SKi BUPIIIYIOTHCS 3 JOTIOMOTOO TAHOT

MOJeNl, MOXE€ BHSBIATUCH 1O pi3HOMY. JSIKIIO HEOOXiZHO 3MOJEIIOBATH
TPAHCIOPTYBAHHs BAHTaXy HAa KOHKPETHOMY 33JaHOMY MapIpyTi (Mapuipyrax), TO
koedimieHT kg, MOXe GyTH po3pax013aHo 3a cbopMyHOIo:

. “twyd | Trds
kdrv - kdrv kdru kdrv

ze kdrv — Koeili€eHT, SKUH BU3HAYAETHCS B 3aJI€KHOCTI BiJl IOPOTH, SKOIO IPOXOJUThH
MapuIpyT (3aJIeKUTh BiJI IIBUAKICHUX 0OMEKEHb, SKOCTI IIOKPUTTS TOILO);

twyd P o .. .
kd‘:‘g] - KOE(I)IHICHT, AKAU BU3HAYAECTHCA B 3aJIC)KHOCT1 BlJl KOHKPETHO1 I'OAUHU

MIPOXOPKEHHS! MapIIpyTy, JHS TIDKHS, THS POKY (HasBHICTH 3aTOpiB, 3HMKEHHS
MaKCHMaJIbHO JIOITYCTHMOT IIBUKOCTI TOIIO);

kgﬁf, — KoeimieHT, SIKUI BU3HAYAETHCSA BiIOBITHO IO OCOOIMBOCTEH MapIIpyTy B

3aJICKHOCTI BiJl TIOpU POKY (OXKEIEeIuIls, MOKpa MOBEPXHs, OMaie JHCTS, 3aMETih
TOIIIO).

Jtwyd . Trds

Bapro 3aysaxury, mo koediuientu k.~ 1 ki,

4ac JIOCTaBKH, MAIOTh OyTH piBHI 200 OLIBIIN 32 OJUHHUIIIO.

3HauyeHHs KoedimieHTa K - pO3PaxoByeETHCS 32 (HOPMYJIOO:

BpaxOBYIOYM iX BIUIUB Ha
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karr = kas * ka,
ne kgs — xoedilieHT, SKHil 3aTEXKHTh Bil HABHYOK BOMiA (CTHIb i34H, BMiHHS
CaMOCTIIfHO 3HAXOAWTH BHXil 3 KPUTHYHOI CHUTYyallil, 3HAXOMUTH Ta BHUPIIIyBaTH
TEXHIYHI MpobIIeMu 3 aBTOMOOLIEM TOIIIO);
I?;L, - koe(imieHT, SKWH 3aJeKUTh BiJ IICHXIYHOTO CTaHy Bomxisf (mpobieMu B
poaMHi, Ha poOOTi, BIUIMB HA BOJIS €KCIIEUTOPA B X0 MOT3JIKH TOLIO);
3HaueHHs apaMeTpy T;;v CJIiJT PO3paxoByBaTH 3a (OPMYJIOLO:

T~ _ mavg twyd 1ds 7
Trro = Trry 'ka'kfru ki Keus

ne kgs — xoediuienT, AKUH 3aM€KUTh Bill HABUYOK €KCNEAMTOpa (OMMT Ta CTHIb
poboTH TOI1I0);

t d « . o P o
kf:]vy — KOG(I)IHICHT, SIKUHW BHU3HA4YaA€THCsA B 3aJIC)KHOCTI B1J 0COOIMBOCTEH Ta YMOB

BUKOHAaHHs POOOTH B KOHKPETHHIl 4ac, JEHb TIDKHSA Ta JICHb POKY (HasBHICTH Ta
JOOCTYNHICTh ~ NEPCOHally,  TeXHIKA  JUIi  BHKOHAHHS  HABaHTa)XyBaJbHO-
PO3BaHTaXXyBaJIbHUX POOIT TOIIO);

k% — xoedilient, skuil 3anexuTh Bil 0COBMMBOCTEH POGOTH HA KOHKPETHOMY
cy0’€KTi TOCTIOHapIOBaHHS,

kﬂ,, - KOCOIIEHT, SKUN 3aJEKHUTh BiJ MCHXO-EMOIIHHOIO CTaHy EKCIEeAUTOpa
(xOHQIIIKTH B pOJMHI YU Ha pOOOTi, BITHOCHHH 3 BojieM To1o) [1].
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Over the past three years, the aviation industry has been negatively affected by
the reduction of the defense sub-industry in the United States. But some growth is
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expected, associated with an increase in defense budgets in the U.S., Britain, France,
Japan, a number of countries in the Middle East and other countries; relatively stable
growth in global GDP; lower prices for oil and other raw materials; and continued
growth in demand for passenger transportation. So, it is expected that the military
aircraft industry will emerge from the crisis, and the commercial will continue its
decade-long trend of above-average growth (in 2015 the volume of aircraft production
was twice as high as in 2005). [1]

The number of people in the world using air transport is increasing, because the
prosperity is growing and visa processes are becoming easier. Revenues for individual
countries, regions and companies are growing as a consequence. Thus, according to
Airports Council International (ACI) estimations, European aviation industry earns
4.1% of the GDP and provides about 12,300,000 workplaces [2].

Demand in the field is being met by an increase in the number of aircraft with
the latest technology and an attempt by airlines to improve their efficiency by filling
every available seat (the average workload today is about 80%). Airlines continue to
work with manufacturers to utilize every available inch of airplane space to maximize
operational efficiency and revenue, while providing service to meet customer
requirements for schedule, comfort and ticket costs. Air ports are also a key element in
meeting demand to reach the necessary departure and arrival locations. Today, 47
aviation metropolitan areas concentrate more than 90% of long-haul flights and about
one million passengers per day. The growing demand for these cities creates specific
problems - 39 cities out of 47 are experiencing different levels of congestion. [3]

In terms of consumption, the industry is directly dependent on the needs of the
aviation industry. It is predicted that up to 2030, more than 80% of global demand for
aircraft will be concentrated in the countries belonging to the Organization for
Economic Cooperation and Development and the countries of the Asia-Pacific region.
In the first group of countries the demand for air transportation has not increased
dramatically, but the airlines are replacing older and less efficient aircraft. However,
in the other group the demand for airplanes will be increased by the growth of the
number of transportations of both passengers and cargo.

Thus, the key objectives for the development of aircraft construction by 2020:
to reduce fuel consumption by 20% and weight by 50% [4].

From the 34900 new Aircraft sold between 2017 and 2036, 34170 are projected
to become pass-throughs, of which 5950 will be converted and operational over the
analysis period, 1220 converted to cargo, and 11710 will no longer be operational and
will be replaced by more energy-efficient models. With 730 new and 1,220 converted
cargo ships for the period under analysis, 1,160 will no longer be in service. Thus, the
total number of large aircraft in the world is expected to be 42530 in 20 years [5].

Accordingly, it is forecasted that the world market of services for maintenance,
repair and renewal of commercial aircraft will amount to $67.7 billion in 2018 and



POLIT.Challenges of science today, 5-9 April 2021

will grow to $98.9 billion in 2026, which means that the average annual growth rate
will be 3.9%. The reasons for the active growth of the MRO services market:aging
and the need to replace many popular passenger models (767 and 747) [6]; the
conversion of older models (MD-11, L-1011, DC-8/9, B-747) into vans and the need
to service them in this role; the need for more energy-efficient aircraft models;
increasing the complexity of maintenance and its dependence on the aviation
employees in terms of information [7]; the need for specialized equipment and
training of workers for new aircraft models; active entry of aircraft manufacturers
(especially the hull and components) into the markets of maintenance and repair;
increasing tendency for active reduction of service and renewal by airlines, especially
by low-cost airlines [8].

New technologies will have a decisive influence on the development of the
market of aircraft maintenance and renewal services. The latest generation of aircraft
manufacturing requires the use of carbon-fiber composites, hybrid alloys and coatings,
which will influence the frequency of aircraft maintenance techniques. Modern air
vessels also have a function of self-monitoring, with the ability to inform on the status
of hundreds of systems and components, forming a gigabit of data during each flight.
When properly analyzed, this data will form a picture of the aircraft's condition and
also provide predictions of possible problems, allowing you to reduce costs while
increasing operational performance at the same time.

References:

1. Global aerospace and defense industry outlook. Deloitte. 2018. URL:
http://www?2.deloitte.com/global/en/pages/manufacturing/articles/global-a-and-d-outlook.html

2. Airports Council International Europe, 2018. URL.: https://www.aci-europe.org

3. Eriksson S., Steenhuis H.-J. The Global Commercial Aviation Industry.
Routledge, New York, 2016.

4. Romanjuk V. M. M. State-private partnership as a way to improve the efficiency

of management of "Antonov". Economy and State. 2015. No 9. p. 117-121.

5. Airbus Global Market Forecast 2017-2036 Growing Horizons. AIRBUS S.A.S.,
2017.

6. Flottau J. Back Again. Aviation Week & Space Tech- nology. 2014. March 17.
P. 36.

7. Materna R., Mansfield R. E., Walton R. O. Aerospace Industry Report (AIR).
4th ed. Embry-Riddle Aeronautical University. 2015.
8. Broderick S. Trends Suggest Solid Aftermarket Prospects for Pratt & Whitney.

2014. URL: http://aviationweek.com/mro/trends-suggest-solid-aftermarket-prospects-pratt-
whitney


http://www2.deloitte.com/global/en/pages/manufacturing/articles/global-a-and-d-outlook.html
https://www.aci-europe.org/

