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Jlapuca Mapuentok. TIPABOBI ACHHEKTH PO3BATKY KOCMIUHOI TAJTY3I B YKPA-
iHI TA KOCMIYHOI'O TYPU3MY, 30KPEMA. Hanano XpoHOJOTiI0 MDKHApOIHOTO KOCMIYHOI'O
nipaBa. [IpoaHasni3oBaHO OCHOBHI aCIeKTH OCHOBHOT'O JOKYMEHTY MiKHapOJHOTr0 KOCMIYHOTro TpaBa — «J]o-
TOBOpPY TIPO MPHHIIMITH JisUTbHOCTI JIepiKaB 3 JOCIIKCHHS Ta BUKOPUCTAHHS KOCMIYHOTO MPOCTOPY B MHP-
HUX IULsIX». [IpoaHanizoBaHO yKpaiHCBKe 3aKOHOJABCTBO CTOCOBHO PO3BHUTKY KOcMivHOI iHmycTpil. ITigkpe-
CIIEHO, III0 aePOKOCMIYHA J{UIBHICTD B YKpaiHi, OKpIM MDKHApOIHUX JOKYMEHTIB, PEryNIIOEThCS HU3KOHO
HalllOHAJIBHUX 3aKOHOIPOEKTIB, cepe]] IKUX OCHOBHI: 3aKoH YKpainu «IIpo KOCMIuHY HisUTBHICTBY, 3araiib-
HOJIepIKaBHa I[JIb0Ba HAYKOBO-TEXHIYHA KOCMivHa rporpama Ykpainu 110 2023 poky, Konnenuis peanizauii
Jiep KaBHOI TOJITUKY y chepl KOCMIYHOI AisUTbHOCTI Ha nepion 10 2032 poky Toro.

BHacniiok xpoHiqHoro HezodiHaHCYBaHHS IMiANPUEMCTB aepOKOCMIYHOI raimysi ypsaoM Ykpai-
HH, I'ajly3b 3HaXOAUThCA B 3aHe0aHOMY cTaHi. PazoM 3 TuM, YkpaiHa Bosozlie HAyKOBUMH, iHXKECHEPHUMHU
Ta BUPOOHMYMMH TOTY)KHOCTSAMHM JUIl PO3BUTKY KOCMIYHOI iHIYCTpii, a OTKe, Ma€ BCl MEpeLyMOBH IS
BUBEJICHHSI LIi€] ramy3i 3 KpH3H.

JocipkeHo cucTeMHi pobiieMH cy4acHOT aBiakoCMiYHOI ramy3i YKpaiHu. 3anporoHOBaHO Ai€Bi
3aX0IM BUBEIEHHS KOCMi4HOI ramysi 3 kpusu. Cepel HepIIOUEprux 3aXOAiB BiJPODKEHHS KOCMIYHOI
IHIYCTPil — HepeTBOPEHHSI MiANPUEMCTB KOCMIUHOI cepH B aKL[IOHEPHI TOBAPHCTBA, 8 TAKOXK Y3TOIKEH-
HS YIPaBIiHCHKUX (YHKIIH MiXK LEHTpaJbHUMU OpraHaMH BHKOHaBYOi Biaau. Takoxk moTpiOHO mpocy-
BaTU KOPIOPATH3ALiI0 ACP)KaBHUX MiANPHEMCTB, IO AO03BOJIUTH 3AJIyYHTH BITYM3HAHUX Ta 1HO3EMHHX
IHBECTOPIB VIS LIMPOKOTO KOJIA IPOEKTIB.

HarosomieHo, 1110 ofHAM i3 HANpsSMKIB KOMepIiiani3amii KOCMIYHOI HisUIbHOCTI, SIKMHA OCTaHHIM
4acoM aKTHBHO PO3BHBAETHCS, € KOCMIUHMI Typu3M. HajaHo icropudHuUit aclekT po3BUTKY KOCMiIYHOIO
TYPU3MY SIK IIPUHIIMIIOBO HOBOT'O POAYKTY Ha CBITOBOMY PHUHKY TYPUCTHYHMX HOCIYr. BusiBieHO OCHO-
BHI IIepeBary Ta HeJ0JMiKH KOCMIYHOTO TypU3MYy.

3arporoHOBaHO CTBOPEHHS y MeXaX AEp)KaBHO-IIPUBATHOTO MapTHEPCTBA KOMIaHIT 3 opOiTanb-
HOT'O CEepBiCy.

Knrouosi cnosa: kxocmiuna 2any3v, Hanpamu po36UmKY KOCMIUHOI 2amy3i, aepoKOCMIUHA 2any3b,
KOCMIYHULL MYpUsm, NOTIbOMU 8 KOCMOC.

Relevance of the study. Space exploration, on the one hand, is an opportunity for coun-
tries to develop their economies, and on the other hand, it is a significant limitation due to the
high cost of space launches.

One of the areas of commercialization of space activities, which has been actively de-
veloping recently, is space tourism. Space travel is a flight into space or Earth orbit for enter-
tainment or research purposes, paid for with private funds. Unlike other types of tourism, par-
ticipation in space tours requires good health from tourists.

Ukraine has scientific, engineering and production facilities for the development of the
space industry, but does not even have its own satellite in orbit.
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The extent to which current legislation in Ukraine supports the space industry in
Ukraine, and space tourism in particular, will be discussed in this article.

Recent publications review. Recently, materials on space tourism have become more
common in the scientific literature [1-3]. Thus, the scientist Ignatov in [4] points out that in the
coming years there should be a differentiation of space tourism by cost, with promising are
suborbital travel, which can be organized at much lower prices than orbital tours and expedi-
tions. So far, space tourists can stay on the ISS, but in the near future it is planned to build
space hotels. The greatest interest for space travel, and, accordingly, have great commercial
interest — is the Moon and Mars [4, p. 343].

The idea of space tourism was first reflected in the works of Barron Hilton and Craft Er-
ic, published in 1967. They first proposed the idea of commercializing space, but it never suc-
ceeded.

Space tourism began to develop actively in the late twentieth century. In 1986, a report
«Possible Economic Consequences of Space Tourism Development» was presented at the In-
ternational Congress of Astronautics. Fifteen years have passed and in 2001 the first tourist
visited space.

Currently, 2 companies are organizing space flights of tourists: the American «Virgin
Galactic» and the Russian-American «Space Adventures». With the help of these companies,
seven tourists have already visited space: April 28 — May 6, 2001 — Dennis Tito; April 25 —
May 5, 2002 — Mark Shuttleworth; October 1-11, 2005 — Gregory Olsen; September 18-29,
2006 — Anushe Ansari; April 7-21, 2007 — Charles Simony; March 26 — April 8, 2009 —
Charles Simony; October 12-24, 2008 — Allen Gerrio; September 30 — October 11, 2009 Guy
Laliberte. The trip cost tourists from 20 to 35 million dollars.

Space tourism is gaining momentum. Thus, the company «SpaceX» has signed a con-
tract with the American space tour operator «Space Adventuresy for tourist flights. From 2021,
the company plans to resume tourist flights on Russian spaceships. Two tourists will go to the
International Space Station (ISS) on the Russian «Uniony. Tourists who wish to go into outer
space will have to be prepared for a flight to Star City. Release into outer space will take 1.5
hours [5].

In 2022 it is planned to send 4 people into space. This flight will cost at least $ 100 mil-
lion. Tourists will fly on the SpaceX Crew Dragon space capsule, which is launched into space
by the Falcon 9 rocket carrier. The capsule will travel two to three times farther from Earth
than the orbit of the International Space Station. Tourists will be able to choose the duration of
the trip.

The Crew Dragon capsule was designed to transport astronauts to the 1SS, so the com-
fort inside the capsule is limited: all passengers have a common space for sleeping and hygiene
with an area of 9 m% Before departure, future space tourists will have to undergo a training
course in the United States.

Virgin Galactic and Blue Origin also intend to offer space travel up to 100 km above the
earth's surface. The American concern Boeing, which is developing a new Starliner passenger
capsule to send astronauts to the ISS, also intends to provide travel services [6].

In 2015, the President of the United States signed the Competitiveness of Commercial
Space Launches Act, which regulates aspects of the US commercial sector's participation in
space activities, including space launch services and remote sensing satellite management.

In 2019, 60% of commercial space companies accumulated capital in the United States.
Investors have invested more than three billion dollars in space development. Analysts at the
investment Bank of America Merrill Lynch predict that by 2050 the world space economy will
reach three trillion US dollars [7].

The US government has managed to create a successful commercial project, combining
the interests of the state with the interests of business, which allowed in low orbits. It is not
only curiosity but also business interests that inspire people to explore outer space.

For example, cargo delivery. According to the results of 2019, there were more than
2,000 satellites in Earth orbit. Every year their number increases by 15%.

A number of new companies are trying to get their piece of the pie in this market. The
most famous — Elon Musk. Commercial launches have already been carried out by companies:
SpaceX, Blue Origin, package Lab, OneSpace Technology.

Space tourism is one of the areas of potential decent income. One of the founders of
space tourism is considered to be the British billionaire Richard Branson, the founder of Virgin
Galactic. Another tourist pioneer — Orion Span, plans to open the first suborbital hotel Aurora
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in 2024. The American company Virgin Galactic will make the world's first tourist suborbital
flight. The cost of a ticket to space is $ 250 thousand. And more than 600 people have signed
up for the list of potential tourists.

Space tourism is an important area of activity for SpaceX and Blue Origin. In the near
future, flights around the moon are planned, and in the long run — tourist landings on Earth and
Mars. According to the UBS forecast, in 2030 the volume of the space tourism market will
reach 3 billion dollars.

In addition to tourism, businessmen plan to get to asteroids, which consist of metals, in-
cluding precious ones. Thus, according to American astrophysicist Neil Tyson, the first thriller
will be a man who will begin to extract resources outside the Earth.

For example, the most expensive asteroid in the solar system, David, reaches a diameter of
326 km and consists mainly of nickel, cobalt and iron. This asteroid is estimated at $ 15 quintillion.
The cost of all asteroids between Mars and Jupiter, NASA estimates at $ 700 quintillion.

In 2024, it is planned to land a NASA probe on asteroid 16 Psyche, the cost of resources
on which is estimated at $ 700 trillion. Similar studies are conducted by private companies,
such as the British Asteroid Mining Corporation [19].

As for Europe, the development of the space industry is rather slow. Back in 1975, the
European Space Agency (ESA) was established to implement joint space programs. Ukraine
has signed a cooperation agreement, but no project has been launched yet.

In Europe, the principle of «geographical distributiony applies — the total budget is dis-
tributed among the participants, and they have no objective interest in attracting third-party
companies. In Europe, there is also a growing interest in light rockets, which can quickly and
inexpensively launch small satellites into low orbit.

The article's objective is to highlight the history and prospects of space tourism as a
fundamentally new product in the global market of tourist services.

Discussion. One of the important elements of the reform of the National Police of
Ukraine is the creation of The satellite systems of the leading countries in orbit provide tele-
communications, climate observation, military espionage, surveillance of the oceans, rivers,
forests, mining, and scanning of the Earth's surface for scientific purposes. This allows you to
create optimal logistics in various fields. Today, the average launch cost is $ 60-80 million, and
the average cost of a satellite is $ 2-3 million. Unfortunately, Ukraine does not yet have any
satellite of its own.

Cooperation between states and international intergovernmental organizations in the field
of space exploration has led to a separate branch of international law — international space law: a
set of rules and principles governing relations between these subjects of international law in
space, as well as establishing the legal regime of outer space and celestial bodies. Legal relations
between the states — the subjects of space activities have become the basis for the formation of
space law and have become an important component of the international legal system.

The chronology of international space law is as follows. On December 13, 1963, the UN
General Assembly unanimously adopted the Declaration of Legal Principles for the Explora-
tion and Use of Outer Space [8], and then on December 19, 1966, the draft «Treaty on the
Principles for the Peaceful Exploration and Use of Outer Space», including the Moon and other
celestial bodies. The Treaty on Space entered into force on October 10, 1967, its members are
more than 120 countries, Ukraine — since October 31, 1967 [8; 9].

The significance of the Treaty on Space is that, for the first time in the history of astro-
nautics, the basic principles of international space law were enshrined at the level of a multilat-
eral international agreement: the study and use of space for the benefit of all mankind; equal
right of all states to explore and use outer space; ban on national appropriation of space; com-
pliance of space activities with international law; use of the Moon and other celestial bodies
exclusively for peaceful purposes; international responsibility of states for all national space
activities; international liability of states for damage caused by space objects, etc. [9].

Ukraine could become a country that sells space services because it has the ability to
build rockets and spacecraft on its own. But this requires the support of the authorities. For
comparison: the budget of Roscosmos (excluding military programs) for 2020 amounted to
almost $ 2.5 billion, the budget of NASA — $ 25 billion, and 5-year spending on the space in-
dustry of Ukraine — only $ 877 million.

The Law of Ukraine «On Space Activities» [10] identifies the following principles of
space activities: government regulation; state support for the commercialization of space activi-
ties and attracting investment in the space industry of Ukraine. Space activities in Ukraine are
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carried out on the basis of the National Targeted Scientific and Technical Space Program of
Ukraine, which is developed for five years and approved by the Verkhovna Rada of Ukraine on
the proposal of the Cabinet of Ministers of Ukraine. The Law of Ukraine «On State Support of
Space Activities» states that funds for financing space activities for state needs are allocated in
the State Budget of Ukraine in separate lines [11].

In order to form the state space policy and create its own state structure of enterprise
management, in 1992 the National Space Agency of Ukraine (since 2010 — the State Space
Agency of Ukraine) was established with the status of a central executive body, which ensures
the formation and implementation of state policy in space [12].

The draft National Targeted Scientific and Technical Space Program of Ukraine until
2023 provides for three options for achieving the goals. The first option involves minimal fi-
nancial and political support from the state, attracting small amounts of extrabudgetary re-
sources. The second option is to conduct space activities on a commercial basis with a purely
regulatory function of the state. The third option: attracting foreign investment together with
financial support from the state. At the same time, the state retains full control of the space
sphere [13].

The Concept for the implementation of state policy in the field of space activities for the
period up to 2032 states that the main reason for the recession in the industry is the long-term
lack of effective state support [14]. The concept identifies the following areas of development:
ensuring the development of space technology; increase of scientific and technical potential;
improvement of rocket and space technology; implementation of effective industrial policy and
modernization of production; ensuring the commercialization of space activities; deepening
international cooperation. The government's lack of awareness of the importance of developing
high-tech enterprises leads to ineffective state regulation of the space industry. The mechanism
of cooperation between the state and commercial space does not have a development strategy
that affects global competitiveness [15].

International comic law does not define the role and ways of interaction with commer-
cial companies. The legal aspects of the mechanism of state regulation of the space sphere are
not agreed at the international level. This slows down technological progress, leads to unbal-
anced access to technology, information and knowledge of the population. Such inconsisten-
cies may cause conflicts in the geopolitical arena in the future [16].

The space industry in Ukraine belongs entirely to the state. Ukraine has a State Space
Agency and a National Space Program, but their funding is limited or non-existent. For exam-
ple, the leading space company — the design bureau «Southy — in 2018 received from the budg-
et of UAH 50 million, in 2019 — zero. Due to the fact that the KB participates in various space
programs abroad, the company is still operating. Currently, three spacecraft are being assem-
bled in the shop. The first of them — at its own expense — the satellite «Sich-2-1» for remote
sensing of the Earth. The satellite will be presented to Ukraine, it will be the first device that
will control the entire territory of the country. The second satellite is Sich-2M, of the highest
class. The third — «Microsat-M», a scientific device that will help predict earthquakes [17].

In October 2019, the Law Ne1071 on the support of the space industry was adopted,
which opened opportunities for joint work of the public industry and private companies or cus-
tomers. Verkhovna Rada of Ukraine is considering the possibility of creating an industrial park
on the basis of Pivdenmash on the model of Silicon Valley.

In June 2020, experts from the Ministry of Economy discussed ways to bring the do-
mestic space industry out of the crisis, in particular, planned bills that provide for the transfor-
mation of space enterprises into joint stock companies, as well as coordination of management
functions between central executive bodies.

For the further development of the industry should promote the corporatization of state-
owned enterprises, This will attract investors for a wide range of projects, including the organi-
zation of space tourism.

Conclusions. The coronavirus pandemic has highlighted the need to create our «bases»
outside the Earth, which will be a kind of insurance to preserve the achievements of terrestrial
civilization and the human gene pool. Systemic problems of the modern aerospace industry of
Ukraine are: a sharp decline in recent years, the role of Ukraine as an equal partner in interna-
tional cooperation, mainly the role of supplier of individual elements and components; lack of
state order; lack of a transparent mechanism for attracting private investment in the aerospace
industry; non-systematic revenues from international contracts.

In order to revive the space industry in Ukraine, it is necessary to: reorganize state-
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owned enterprises in the space industry in Ukraine; creation of scientific, technical and indus-
trial parks with the participation of aerospace enterprises, design bureaus and research insti-
tutes; introduction of the annual State Space Order system; resumption of aerospace education
programs in Ukraine for staffing the industry; creating conditions for the formation of public-
private partnership in the aerospace sector; focus on the markets of countries seeking to join
the club of aviation and space countries of the world; expansion of the network of foreign rep-
resentations in the aerospace industry [18].

We live in the era of the birth of suborbital space tourism. The advantages of space tour-
ism development are: maintaining competitiveness in the space technology market; develop-
ment of new technologies of space engines; profits from the launch of satellites into orbit on
our launch vehicles. The disadvantages of space tourism include: significant costs for training
and sending people into space; lack of possibility to develop spacecraft without the participa-
tion of other countries, etc. In the future, it is possible to create an orbital service company
within the framework of a public-private partnership.
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Abstract

The author has provided the chronology of international space law and analyzed the main aspects
of the main document of international space law — «Treaty on the principles of activities of states in the
exploration and use of outer space for peaceful purposes». She has analyzed the Ukrainian legislation on
the development of the space industry.

Due to the chronic underfunding of aerospace enterprises by the Ukrainian government, the
industry is in a state of disrepair. At the same time, Ukraine possesses the scientific, engineering and
production facilities for the development of the space industry, and therefore has all the prerequisites for
bringing this industry out of the crisis.

The author has identified problems of the aerospace industry in Ukraine. She has proposed
effective measures to take the space industry out of the crisis, Among them: transformation of space
enterprises into joint-stock companies, coordination of management functions between central executive
authorities.

A special attention has been paid to space tourism. The historical aspect of the development of
space tourism is provided. The main advantages and disadvantages of space tourism are revealed. The
author has proposed to create an orbital service company within the framework of a public-private
partnership.

Key words: space industry, directions of development of the space industry, aerospace industry,
space tourism, space travel.
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