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I.

I1.

Introduction

1. At its fifty-sixth session in 2019, the Scientific and Technical Subcommittee of
the Committee on the Peaceful Uses of Outer Space recommended that the Secretariat
continue to invite Member States to submit annual reports on their space activities
(A/AC.105/1202, para. 41).

2. In a note verbale dated 15 July 2019, the Office for Outer Space Affairs of the
Secretariat invited Member States to submit their reports by 21 October 2019. The
present conference room paper was prepared by the Secretariat on the basis of replies
received in response to that invitation.

Replies received from Member States

Canada

[Original: English]
[25 November 2019]

Summary

Canada engaged in a diverse range of space activities in 2019, highlights
include: the flight of Canadian astronaut, David Saint-Jacques, to the International
Space Station (ISS) for his first mission, including the deployment of the Life Science
Research System (LSRS); the successful launch of our RADARSAT Constellation
Mission (RCM); the launch of the Junior Astronauts campaign; Canada’s commitment
to the Lunar Gateway program and LEAP; and milestone anniversaries for some of
Canada’s key space assets, including Dextre and MOPITT. In May 2019, Canada
hosted the 41st meeting of the International Charter Space & Major Disasters and
assumed the responsibilities of the Charter’s lead agency for a six-month period.

The International Space Station (ISS)

Canada’s contribution to the ISS, the Mobile Servicing System (MSS -
comprised of Canadarm2, Dextre, and the Mobile Base System), demonstrated its
importance as the critical robotics system by performing resupply, maintenance, and
service tasks essential to ISS operations. Canadarm2 was used to capture, manoeuvre,
unload, and release various cargo vehicles including SpaceX’s Dragon, Northrop
Grumman’s Cygnus and Japan’s H-II Transfer Vehicle. Dextre and Canadarm2 remain
critical to the maintenance of the ISS as well as maintenance and deployment of its
externally deployed payloads, providing valuable flexibility to ISS planners for rapid
recovery from anomalies while reducing the number of time-consuming spacewalks.

Human Space Flight

On December 3, 2018, astronaut David Saint-Jacques launched on Canada’s
3rd long duration crew mission to the ISS. His six-month stay on the ISS included
record-setting productivity in science. In April 2019, David become the 4th Canadian
to walk in space (and the first to do so in 12 years). He returned to Earth with his
Soyuz crew in June 2019. This was his first mission, the 17th Canadian spaceflight,
and the longest (204 days) by a Canadian.

During his assignment on the ISS, Dr. Saint-Jacques performed critical robotics
and operations tasks, including a spacewalk, conducted a series of Canadian and
international science experiments, acted as crew medical officer, and shared his
experience through numerous education and outreach events.

Lunar Initiatives

Countries from around the world are getting ready to send humans farther into
our solar system, beyond the International Space Station (ISS). Nearly 400,000 km
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away from our planet, the Moon represents a crucial stepping stone in humanity's
quest to travel onwards to Mars. Moving beyond the ISS, the ISS partnership is
discussing a space platform in a lunar orbit — called the Gateway — that will extend
human presence and further demonstrate and prove technologies and operations at a
larger distance from Earth. On Feb 28, 2019 the Government of Canada announced
its commitment to join the US-led Lunar Gateway program, which includes an
investment of $1.9B CAD over 24 years to develop an autonomous, Al-enabled
robotics system for the Lunar Gateway.

Canada is currently in the planning phase to initiate the development of the
Canadarm3 and, in the meantime, the Gateway External Robotic Interfaces (GERI)
project has been initiated. The GERI project is currently in the Detailed Project
Requirements Setting Sub-phase (Phase A) since August 16, 2019. The aim of the
GERI project is to deliver two types of interfaces to the International partners ahead
of the Canadarm3 system.

Coupled with Gateway, a new Lunar Exploration Accelerator Program ( LEAP)
was announced, with an investment of $150M CAD over five years. LEAP will
support space technology development and in-space demonstrations, as well as
science missions. Its aim is to expand and prepare Canada’s space sector for future
exploration missions by offering technology development, science and mission
opportunities in lunar orbit, on the Moon’s surface, or further into deep space.

LEAP will be delivered under two parallel streams: 1) a digital healthcare stream
that will focus on developing innovative astronaut healthcare technologies and
assessing how to leverage them to help improve healthcare delivery in Canada,
particularly in remote and Northern regions; and 2) a science and technology stream
that will focus on the development and demonstration of cutting edge science
instruments and Al-enabled robotics. Both streams will support key Canadian
industrial capabilities in niche technology areas that are likely to be highly sought
after for future international missions. This will ultimately lead to the flight of one or
more Canadian scientific or technology demonstration payloads to the Moon and Mars
in the next five years that will advance our scientific knowledge in priorities arcas
defined by the Canadian space exploration community, and position Canada well for
international missions that take place beyond the initial five year LEAP window.

Life Science

Human health science remains the Canadian priority for the utilization of the
ISS. Canada is developing new multipurpose medical and research platforms to
address risks associated with human space flight, such as the Life Science Research
System (LSRS), which was deployed on the ISS in 2019. The LSRS is designed to
support the identification, characterization and mitigation of the risks associated with
the space environment for astronauts. Canada also initiated the development of a
novel and breakthrough biological sample preparation technology for the ISS,
MicroPrep and pursued seven scientific studies related to health on the ISS: T-Bone,
Marrow, At Home in Space, Vascular Echo, Wayfinding, Vection, and Radi-N2.

Space Atmospheric Sciences

Canada’s SCISAT satellite, measuring ozone and ozone depleting substances,
continues to operate nominally and its contributions were highlighted in the United
Nations/WMO Scientific Assessment of Ozone Depletion Report released in early
2019. It is the only satellite measuring hydrofluorocarbons (HFCs) from space and is
well positioned to support future monitoring efforts of the Kigali Amendment to the
Montreal Protocol. It is also the only satellite able to measure all major greenhouse
gases, including atmospheric profiles of carbon dioxide down to Skm, which supports
monitoring efforts of the United Nations Paris Climate Agreement. Its data has been
used by over 30 space instrument teams from around the world on 20 different
satellites.
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The CSA also continues to support Canada’s Optical Spectrograph and InfraRed
Imaging System (OSIRIS) instrument onboard the Swedish Odin satellite, measuring
atmospheric composition. The ozone dataset from OSIRIS has been merged with other
instruments to study long-term trends and analysis of ozone recovery. Its atmospheric
profile data was highlighted in the 2018 Executive Summary of the United
Nations/WMO Scientific Assessment of Ozone Depletion and its acrosol dataset has
been used in the Government of Canada’s support of comparison activities using
numerical models to understand the Earth system (United Nations World Climate
Research Program’s CMIP-6).

Finally, 2019 marked the 20th anniversary of Canada’s Measurement of
Pollution in the Troposphere (MOPITT) instrument onboard the NASA Terra satellite.
The instrument continues to scan the Earth’s atmosphere and collects profile
measurements of carbon monoxide to support air quality and climate studies. Its data
have been studied by over 1500 researchers from almost 400 institutions in over
45 countries. MOPITT is the longest-running pollution monitor in space today and
the longest continuously-operating space mission in Canadian history.

Planetary Exploration

The Canadian Alpha Particle X-Ray Spectrometer mounted on NASA’s
Curiosity rover is continuing to perform well. Curiosity is entering its third extended
mission phase. It has been used routinely over the last seven years to measure the
amounts and types of chemical elements that are present in Martian rocks.

Canada provided the OSIRIS-REx Laser Altimeter (OLA) on NASA’s asteroid-
sampling mission OSIRIS-REx, which arrived at asteroid Bennu in December 2018.
OLA is a sophisticated laser-based mapping system that has been used extensively to
create a detailed topographic map of Bennu in order to select the sampling site. The
mapping of Bennu is now complete and OSIRIS-REX is ready to move to the sampling
phase for an eventual return to Earth in 2023.

Space-Based Astronomy

Canada is operating the Near-Earth Object Surveillance Satellite, NEOSSat
(launched in 2013), on a dual mission in space astronomy and space situational
awareness in partnership with Defence Research & Development Canada (DRDC).
NEOSSat has delivered data to the Minor Planet Center for a number of
asteroid/comet observation campaigns, including for the close approach of the near-
Earth asteroid 1999 KW4 and the interstellar comet C/2019 Q4 Borisov. In addition,
NEOSSat is now routinely engaged in photometric follow-up of exoplanet candidates
from NASA’s Kepler and Transiting Exoplanet Survey Satellite (TESS). In 2019,
CSA launched a Guest Observer program, through which Canadian astronomers and
their international collaborators have proposed new experiments and observation
campaigns using NEOSSat.

Canada continues to support the James Webb Telescope project, a partnership
between NASA, ESA, and the CSA. The partners are working towards a 2021 launch
date. Canada has provided the Fine Guidance Sensor (FGS), a critical element of the
mission used for extremely precise pointing of the telescope, and the Near-Infrared
Imager and Slitless Spectrograph (NIRISS).

The CSA continued its collaboration with the Indian Space Research
Organisation (ISRO) on ASTROSAT. Canadian astronomers are now eligible to
obtain data from ASTROSAT thanks to the provision of Canadian detectors for UVIT,
the twin UV and visible imaging telescopes, on India's ASTROSAT.

Canada is a partner in the BRITE Constellation with Austria (University of
Vienna and Graz University of Technology) and Poland (Copernicus Astronomical
Center). The constellation observes the most luminous stars, including massive blue
stars.
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In addition, Canada joined the science team for JAXA’s X-Ray Imaging and
Spectroscopy Mission (XRISM) mission. The CSA is collaborating with NASA to test
and calibrate one of XRISM’s instruments at the Canadian Light Source in
Saskatchewan in exchange for eligibility to compete for observation time.

Space Weather

Space weather science requires world-wide ground and space-based
observations to develop models that will ultimately contribute to the detection and
mitigation of risks. Given Canada’s northern location, it is highly impacted by the
effects of space weather, but also has a front row seat to observe the near-Earth space
environment (geospace) where space weather occurs.

Canada’s Geospace Observatory initiative observes geospace using arrays of
ground-based instruments deployed across Canada and the data acquired is openly
available to scientists worldwide.

Canada also continues to operate ground imagers and magnetometers across
Canada, through the support of the University of Calgary and the University of
Alberta, to contribute to the NASA THEMIS mission through ground-based
observations of the aurora borealis.

Canada will be providing an Ultraviolet Imager to the ESA-China (the National
Space Science Center of the Chinese Academy of Sciences) Solar-Wind
Magnetosphere lonosphere Link Explorer (SMILE) mission, whose goal is to
simultaneously observe the impact of the incoming solar wind on the magnetopause
and its effect on the aurora borealis, even during daytime, to better understand the
role of the magnetosphere in shielding the Earth from incoming solar radiation.

Canada is a partner in the European Space Agency’s (ESA) Swarm mission
(launched in 2013), designed to measure the magnetic fields generated by the Earth.
ESA procured a Canadian Electric Field Instruments (EFI) for each of the three
satellites. The University of Calgary, supported by the CSA, uses measurements from
the EFIs to learn about the influence of space weather on the space environment.\

Finally, Canada continues to lead the United Nations Committee on the Peaceful
Uses of Outer Space Expert Group on space weather. In line with recommendations
of the Expert Group, Canada has performed a socioeconomic study to assess the
impacts of space weather on Canadian infrastructure and will share its conclusions
with the Committee on the Peaceful Uses of Outer Space in 2020.

Space Situational Awareness (SSA)

Canada’s Department of National Defense (DND) continues to operate
Sapphire, an operational space-based SSA sensor. Sapphire currently contributes
2000—-3000 metric observations/day on deep-space objects to the larger US-led Space
Surveillance Network (SSN) helping maintain the safety of space objects in Earth
orbit. The Surveillance of Space 2 project, the follow-on to Sapphire, is in the initial
planning stages at DND. This capability will continue to provide tracking data to the
SSN. The project plans to develop a new space-based sensor designed to detect
smaller debris objects in geosynchronous orbits in a more responsive manner than
Sapphire. The project is also planning two or more ground-based optical tracking
facilities developed and deployed within Canada as risk mitigation for the space-
based system.

In addition, Canada continues to advance space situational awareness R&D
using NEOSSat by maintaining near continuous tracking of man-made objects in
geostationary orbit. NEOSSat also routinely performs LEO-to-LEO (Low Earth
Orbit) tracking, a unique capability in the field, which uniquely allows NEOSSat to
collect tracking data on space objects making close approaches (conjunctions),
including objects conjuncting with NEOSSat itself. LEO-to-LEO in-situ observations
of close approaches has never been demonstrated before, and a paper detailing the
applicability of this technique to reducing spacecraft collision risks earned the Best
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Paper Award at the prestigious Advanced Maui Optical and Space Surveillance
Technologies (AMOS) Conference in September 2019.

In July 2019, DRDC issued a request for proposals to develop a new SSA
microsatellite intended for technology demonstration of advanced SSA capabilities in
LEO. This mission will expand upon the deep-space (geosynchronous) satellite
tracking capabilities of NEOSSat, by testing: 1) resolved imaging of the exterior
surfaces of Canadian satellites, 2) high performance attitude control to track space
objects, 3) near-real time tasking of the SSA microsatellite nearly anywhere in LEO
and 4) sensors to enable the microsatellite to have proximity awareness of space
objects in its orbital vicinity. Launch of the SSA microsatellite is forecasted for the
2024 timeframe.

The CSA’s Conjunction Risk Assessment and Mitigation System (CRAMS)
continues to provide its users with invaluable analysis of conjunction data delivered
by the United States 18th Space Control Squadron. The CRAMS reports are used by
satellite operators and the Canadian Space Operations Centre (CANSpOC) to
facilitate good decision-making and ensure the protection of space assets against
space debris. Following additional requests from Canadian industry, academia and
international partners, CRAMS now supports a total of 75 space assets both from LEO
and Geostationary Orbit (GEO) missions and remains an essential space situational
awareness asset in Canada.

Canada applauds the recognition, by the United Nations, of Committee on the
Peaceful Uses of Outer Space’s approval of the Guidelines for the Long-Term
Sustainability of Outer Space Activities and has begun the process of evaluating our
current level and identifying ways of increasing our future level of implementation.
Canada looks forward to reporting on our implementation of the Guidelines and
learning best practices from other Member States, at future sessions.

The CSA organized and hosted the OECD Economics of Space Debris Workshop
in collaboration with NASA on June 19-20, 2019, at CSA HQ in Montreal. The event
included 45 participants from 18 organizations (government, academia and industry)
with nine countries represented from North America, Europe and Asia. The five panel
sessions explored issues related to the tragedy of the commons; the current state of
the space environment; risk mitigation cost; managing space debris in the future —
costs and opportunities; and policy and law decisions — informed by economic
indicators. The OECD Space Forum published the “Space Sustainability — Economics
of Space Debris in Perspective”. The report includes original OECD research and the
findings of the workshop on the Economics of Space Debris.

Finally, related to meteorites and space debris re-entry, several Canadian
universities are collaborating with international colleagues in “all-sky camera
networks”, collecting observations on incoming debris/meteorites for logging and
recovery purposes.

Earth Observation

The three satellites of Canada’s RADARSAT Constellation Mission (RCM)
were successfully launched on June 12, 2019. RCM represents the evolution of the
RADARSAT Program and ensures C-Band SAR data continuity. RCM data uptake to
support government of Canada activities is expected to reach 50 times that of
RADARSAT-1 while providing new applications enabled by the constellation
approach. Canada continues to support the free and open access to its satellite data
and has released a first set of RADARSAT-1 data record, while supporting free access
to RCM data.

The CSA continues to support a large number of R&D activities with industry,
government and academia using RADARSAT-2 data both nationally and
internationally. RADARSAT-2 continues to support the Government of Canada in its
mandate to monitor the impacts of climate change, protect our environment and foster
sustainable development, manage natural resources, and support disaster relief.
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STEM

The CSA is using space to engage young Canadians in science, technology,
engineering and math (STEM) studies and careers and took advantage of the astronaut
David Saint-Jacques’ six-month mission in space to invite young Canadians to
participate in STEM activities.

As part of Canada’s participation in the Lunar Gateway, the CSA launched the
Junior Astronauts campaign in 2019 to engage young Canadians, get them excited
about future careers in the space field, and help them understand how they can play a
role in Canada’s mission to the Moon. Online content and learning games were made
available to all young Canadians. Structured activities in science and technology,
fitness and nutrition, and teamwork and communications were also developed.
Qualified participants from across Canada will be chosen randomly to take part in a
camp in summer 2020, during which they will join astronauts, scientists and engineers
for a week of space training.

The CSA also continued the Canadian CubeSat Project (CCP), where over
450 post-secondary students, from across Canada, are taking part in a real space
mission, by designing, building, launching, and operating their own CubeSat over a
three-year period. The main objective of the CCP is to provide professors in post-
secondary institutions with an opportunity to engage their students with real space
missions. Once tested and ready for space, the CubeSats will be launched to and
deployed from the ISS. The teams will then operate their satellites and conduct
science according to their mission objectives, which could last up to 12 months.

Capacity Building

The CSA continued to support initiatives and activities related to space science
and technology development to attract, sustain and enhance a critical mass of
Canadian space specialists; reduce technological unknowns; foster space innovation
and know-how; preserve Canada’s space-related capabilities; and increase
commercial potential. In particular, the CSA invested over $20M CAD for the
development and maturation of nearly 50 space technologies and over $6M CAD to
support over 30 space related research projects in Canadian post-secondary
institutions. The CSA also carried out pre-mission research and technology activities
and supported various pre-space capability demonstration opportunities to raise the
space readiness of Canadian science and technology, while training post-secondary
students in the field of space science and technology. Finally, the CSA renewed the
Canada-European Space Agency (ESA) Cooperation Agreement for another 10 years
and committed to future investments in ESA programs.

Support to Global Challenges

The CSA and the Public Health Agency of Canada (PHAC) continue to apply
Earth observation satellite data and derived geospatial information to advance
research efforts and risk assessments within the Canadian public health domain.
Efforts have been focused on mosquitos borne diseases, Lyme disease and vulnerable
human population.

With its large landmass, Canada counts on its longstanding use of satellite
imagery and collaborative work with national and international partners to support
the global data challenge for the Sustainable Development Goals. Canada participated
in the review and development of two initiatives under the Group on Earth
Observations (GEO) and the Committee on Earth Observation Systems (CEOS)
promoting the use of Earth observations and geospatial information to support
progress on the Sustainable Development Goals.

The CSA has been working closely with international partners as part of disaster
relief programs, making our Earth observation data available in times of crisis,
helping to assess impact and mitigate risk for natural disasters. Canada’s
RADARSAT-2 continues to actively support the International Charter Space & Major
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Disasters, a collaboration founded by ESA, CNES and CSA that has now grown to
seventeen (17) members. From January to September 2019, there were 29 activations
of the Charter, including one from Canada. In May 2019, CSA hosted the 41st meeting
of the Charter members and assumed responsibility as the Charter’s lead agency for
a six-month period.

Socioeconomic Benefits of Space Utilization

In 2018, the CSA commissioned a study to better measure the socioeconomic
value of space utilization that benefits Canadians, both of a quantitative and
qualitative nature, across three key domains: satellite communication, satellite
navigation, and Earth observation (EO). A series of metrics and indicators were
developed to provide data on six key topic areas. Select examples of benefits and
growth are noted below:

* Disaster Management — The Canadian government has activated the
International Charter, Space and Major Disasters 13 times, in order to receive
imagery to support monitoring of disasters on Canadian territory. Example —
SAR data was utilized to monitor and support relief efforts of the Quebec 2017
flooding, and the 2016 Fort McMurray Wildfires.

Agriculture — Using satellite navigation (GPS) enabled farming equipment to
support precision agriculture has saved farmers $500-550 million/year in terms
of improving yield, and more efficient use of seeds, fertilizer and irrigation.

Air Traffic Management — Cumulated reduction of approximately 30 million
tons of CO2 equivalent emission across the whole of Canadian controlled
airspace by 2027 through the implementation of ADS-B and resulting more
efficient flight routes.

Environmental Monitoring — Over 200 oil anomalies detected by the CIS
[-STOP services over 2013-2017, 39 of which were validated as discharge from
ocean-going vessels.

Rural/Remote Communities — Over 200,000 households located in rural and
remote areas of Canada are connected to the internet by satellite. 77 indigenous
communities in Northern Canada rely solely on satellite links, which is critical
for connecting households, schools, medical centers and banks to the internet
and other parts of Canada.

Transport/Logistics/Internet of Things — An improved container utilization
enabled by space-based IoT translates into a $170 million cost savings to the
Canadian maritime industry by 2025.

The Socio-Economic Benefits of Space Utilization report was released in the
fall of 2019 and will be presented during the Scientific and Technical Subcommittee
in 2020. The report included dozens of new indicators relaying the benefits of space
utilization for Canada and the world.

State of the Canadian Space Sector Report 2018

The State of the Canadian Space Sector Report provides factual information
about the Canadian space sector. The annual report is based on a questionnaire sent
to companies, not-for-profit organizations, research centres and universities with
space-related activities in Canada. The 2018 report includes data from 2017 on
organizations composition, sectors of activity, the Canadian space workforce,
research and development (R&D), and innovation.

Link to report: www.asc-csa.gc.ca/eng/publications/2018-state-canadian-
space-sector.asp.

Key Takeaways:

* In 2017, the space sector contributed $2.3B to Canada’s GDP and supported a
total of 21,828 jobs.
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* Total revenues in the Canadian space sector reached $5.6B.

* The Canadian space workforce totalled 9,942 space-related full-time
equivalents (FTEs), of which 43 per cent were highly qualified personnel
(HQP).

* Business Expenditures on R&D (BERD) reached $363M, a 43 per cent increase
from the previous year.

* Canadian space companies derived $330M in revenues through the
commercialization of externally funded R&D projects, a significant growth
from 2016.

» Space sector organizations reported a total of 203 inventions and 118 patents.

» Canada’s top 30 space organizations accounted for 97 per cent space revenues,
81 per cent of space employment, 88 per cent of BERD, 65 per cent of patents,
but only 32 per cent of inventions.

Finland

[Original: English]
[2 December 2019]

1. Revised National Space Strategy

Finnish space activities are based on Finland’s National Space Strategy. The
National Space Strategy was revised in 2018 by a working group with a mandate
extending to 31 October 2018. The working group had a task of preparing a proposal
for the new measures in the Finnish space strategy to promote growth and employment
as well as assessing how Finnish space administration should be organized to best
promote the creation of an attractive operating environment in Finland.

The working group recommended developing national space administration
towards a more centralised structure. In this respect, the Finnish Space Committee
was renewed to enhance the coordination and preparation of space related matters.
The Government appointed the new Finnish Space Committee for a three-year term
from September 2019 to September 2022. The Space Committee acts as an advisory
body in matters related to space policy and the space sector, including the adoption
of the national space strategy, follow-up of strategy implementation, and defining the
guidelines and priorities for Finland’s international influencing. The Space
Committee is supported by secretariat established by the Ministry of Economic
Affairs and Employment.

The tasks of space administration are to coordinate Finland’s international
representation and impact. The revised strategy includes several measures to enhance
international cooperation. The Finnish Space Committee is to map out the Finnish
representatives in international bodies, expert groups and standardisation
organizations and to coordinate the nomination and activities of the representatives.
The ministries involved in the Space Committee participate in the workings of several
international cooperation bodies such as the European Union (EU), the European
Space Agency (ESA) and the Committee on the Peaceful Uses of Outer Space,
promoting especially the sustainable use of space, new business opportunities and
security aspects.

2. The Finnish Satellites

The Ministry of Economic Affairs and Employment authorises and supervises
space activities carried out by Finnish entities, and maintains a national registry of
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space objects. In November 2019, Finland’s registry of space objects contains seven
satellites in total.1

International Collaboration

The Finnish industry and research organizations participate actively in European
Space Agency’s programmes, in particular Earth Observation, Navigation, and
Advanced Research in Telecommunications Systems (ARTES).

ESA Business Incubation Centre in Finland assists Finnish entreprencurs and
start-ups financially and technically, for instance by introducing new technologies to
the ESA and its partner network or transferring existing ESA space technologies from
hardware to data.

In addition to opportunities offered by ESA, Finnish experts participate in
opportunities offered by the European Meteorological Satellite Organization
(EUMETSAT), the rapidly increasing EU space activities and the European Southern
Observatory (ESO). Finnish space sector is widely networked with international space
organizations, research institutes and universities as well as private industries and
service providers. Furthermore, the EU Space Programme and bilateral collaborations
continue to have a significant role in the Finnish space program. The most significant
partners are the two neighbouring countries Russia and Sweden, but important
cooperation has been carried out with the United States and Canada, and more
recently with Japan and India.

Business Finland’s New Space Economy programme facilitates the creation of
new projects and partnerships by linking Finnish companies with international
partners. The programme forms a platform for initiating, promoting and continuing
international co-operation and supports creation of new ecosystems in Finland. The
number of new Finnish space related companies grows steadily, and the goal is to
have 50 start-ups entering space related business by 2022.

The Finnish Government’s analysis, assessment and research activities are to
secure that preparation and implementation of policies and the related decision-
making in Finland are based on well-researched information. In 2019, the Finnish
Government is funding a project with the aim of identifying the benefits and market
potential for the Finnish society and business as well as safety and security aspects
with regard to the rapidly evolving space sector. The project runs from February 2019
to November 2019 resulting in a policy brief and a final report to be utilised by, not
only the space administration, but more commonly within the public sector to enhance
a greater understanding on the benefits and risks relating to the increasing significance
of space and space applications.

Finland's Presidency of the Council of the European Union

During its presidency of the Council of the European Union from 1 July to
31 December 2019, Finland emphasises that sustainability should be the common
denominator for all EU actions. The priorities of the Finland’s Presidency are to
strengthen common values and the rule of law, to make the EU more competitive and
socially inclusive, to strengthen the EU’s position as a global leader in climate action,
and to protect the security of citizens comprehensively.

Regarding space policy matters specifically, during its Presidency, Finland
advocates the importance of space solutions for the Arctic and increasing the
understanding of sustainable use of outer space. The European Space Week 2019 is
organized by the European Commission under the auspices of Finland’s Presidency
of the Council of the EU and will take place in Helsinki from 3 to 5 December 2019.

! Ministry of Economic Affairs and Employment of Finland, National Space Objects Registry
https://tem.fi/en/registry-of-space-objects.
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5. Finland’s Chairmanship of the Arctic Council in 2017-2019

As the Chair of the Arctic Council in 2017-2019, Finland emphasised the
implementation of the Paris Agreement on climate change and the United Nations
sustainable development goals (SDGs) in the Arctic cooperation. During its term,
Finland aimed to strengthen the Arctic cooperation and its continuity at the highest
political level. The priorities of the Finnish chairmanship were Environmental
Protection, Connectivity, Meteorological Collaboration and Education, in each of
which activities in space have a role to play. The Ministry for Foreign Affairs
coordinates the activities in collaboration with other ministries and various
stakeholders.

Myanmar

[Original: English]
[12 January 2020]

The Government of the Republic of the Union of Myanmar has formulated a
space programme aimed at consolidating the aspirations of launching national
satellites and gaining control over strategic national communications and
broadcasting. A second aim is to create a commercially viable and sustainable
satellite-based communications industry in Myanmar, building a selective position in
regional and multiregional markets.

In this respect, the Republic of the Union of Myanmar selected the satellite
operator Intelsat and signed on 27 May 2016 for the lease of satellite capacity through
a five-year agreement on satellite service as the name of MyanmarSat-1
(MyanmarSat-1a from Intelsat 902 located at 62 degree East and MyanmarSat-1b
from Intelsat 906 located at 64.15 degree East).As mentioned in the agreement, the
agency (the Information Technology and Cybersecurity Department of Ministry of
Transport and Communications) have ability to operate a portion of the payload of
those two satellites. This activity is a first step of Myanmar Space Programme.

As the second step, according to the approval of Government, the indefeasible
right of use (IRU) agreement between Information Technology and Cyber Security
Department, Ministry of Transport and Communications and Intelsat for the
MyanmarSat-2 Satellite payload was signed on 1 June 2018. In accordance with terms
and conditions in the IRU agreement, the Republic of the Union of Myanmar has the
rights to use the satellite services from Intelsat-39 Satellite as below:

* Bandwidth : 6 x 72 MHz C-Band and 6 x 72 MHz Ku band

* Orbital location: 61.95 degree East

* Beam: C-Band spot beam and Ku-band steerable spot beam for Myanmar

* Investment Price total: US$ 155.7 million, to be paid in 8 quarterly payments.
* Satellite name: Intelsat 39 (MyanmarSat-2)

* Quality & Coverage: it is a high-power geostationary communication

« Satellite that will have broadband networking and video distribution services in
* Africa, Europe, the Middle East and Asia

» Construction platform & Manufacturer : built on the Space System Loral SSL-
1300 platform by Maxar Aerospace company

* Launch provider: Arianespace at French Guiana in August 7, 2019
« Satellite life time: about 15 years.

Intelsat satellite IS-39 including MyanmarSat-2 was successfully launched on
7 August 2019 by Ariane space in French Guiana with the use of Ariane 5 Rocket,
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now it is operating on its orbital location of 61.95 degree East. The satellite service
of MyanmarSat-2 was starting on 15 October 2019.

With this second step of Myanmar Space Programme, the MyanmarSat-2
services can effectively provide the requirements in the sectors of e-Government,
e-Health, e-Tourism, e-Education, border security management, disaster
management, and disaster response, rescue and resilience.

The third step of the Myanmar Space Programme is to launch a national satellite
for Earth observation Micro Satellite in December, 2020. The Earth Observation
Satellite project will be undertaken by Myanmar Aerospace Engineering University
and cooperation with Hokkaido University, Japan. By this project, Myanmar can carry
out in the area of technologies (a) construction of a spacecraft bus,(b) payload and
sensors,(c) ground control station and (d) utilization of space technology. After that,
Myanmar can produce and control the satellite on its own.

In this EOS project, two 50 kg micro satellites has been planned to launched
into the low-earth-orbit. The overall estimated cost for two satellite is about
US$ (15.3) million. The first EOS will be constructed and launched in Japan and the
second one will be constructed in Myanmar.

Within five years, Myanmar can launch two satellites and they can be used for
seven years lifetime. The space center can be established at the Myanmar Aerospace
Engineering University. We will get the sky photos of the whole country, taken daily
photos from the high resolution cameras. The use of satellite images, remote sensing
and geographic information system technologies will be greatly beneficial for each
ministry of the country.

Using space technologies may affect international peace, safety and security.
Therefore, the Government may undertake to ensure the peaceful, safe and secure
continuity of space activities while operating the Myanmar National Earth
Observation Satellite project. For the peaceful uses of outer space, Myanmar will take
part as a participant for the regional and global development of present and future
space science technology.

Myanmar’s 2019 Activities

Department of Meteorology and Hydrology (Meteorology Division)

Myanmar is exposed to multiple natural hazards which include Cyclone, Storm
Surge, Floods, Landslide, Earthquake, Tsunami, Drought, Fire and forest Fire. Its
coastal regions are exposed to cyclones, storm surges and tsunamis while major parts
of the country are at risk from earthquakes and fires. The rainfall-induced flooding is
a recurring phenomenon across the country while some parts of the country are
exposed to landslide and drought risks. The cyclone Nargis (2008) was the worst
natural disaster in the living memory of Myanmar.

Role of DMH in Disaster Management

The Department of Meteorology and Hydrology (DMH) has three divisions viz.
Meteorology, Seismology and Hydrology. The DMH has been designated as the focal
point for early warning. DMH coordinates with RRD to provide information on early
warning. The early warning is based on daily weather forecast and analysis of the data
received from the meteorological satellites. The early warning information
dissemination to media is provided in 5 stages depending on the threat level, protocol
for which is already defined. The data is collected from about 150 meteorological
stations (hydro and agro-meteorology).

Use of space and geospatial technologies in DMH

The daily weather forecast and early warning provided by the DMH is based on
the meteorological satellite data from Japan. Currently there is no capacity in using
earth observation satellite data. However, considering the key role of DMH in Multi-
hazard Risk Assessment, developing the capacity in remote sensing is a critical factor.
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With such capacity, the DMH will be also able to provide improved drought warnings
based on the free drought monitoring products available from NOAA and other
satellites. The satellite receiving station installed (MTSAT and SATAID) at
Naypyitaw since December, 2010 by donated JICA. Therefore, the Himawari -8
updated every 10 minutes observations on 14 December, 2015. DMH also use other
web based sale images like NOAA, FY, JAXA Global Rainfall Watch and Sentinel
ASIA (JAXA), AIT (GIC). Since DDM is the focal Department of The Office for
Outer Space Affairs and UN SPIDER, DDM is taking as the Authorized Department.
Therefore, in future, the satellite pictures as well as RS images should be shared to
DMH via DDM. To do this, DMH Early warning will be improved.

Recommendations

Finally, generating space-based information products requires specialized skills.
To be successfully used in Myanmar, it requires strong institutional support through
appropriate disaster management strategy, clear data sharing arrangements, and a
great willingness to cooperate with DMH.

In DMH, there is urgent need to support for satellite imagery and its
technologies by the Office for Outer Space Affairs and from its branches. DMH
should be able to strengthen its capacity provide near real time forecasting of cyclone
and relevant disaster early warnings space technology will play a major role in
achieving such capability, although it needs to expand the usage of space based
technology.

Usage of Space Technology and Satellite Images in Hydrological Division

Space technology has emerged as the most powerful tool for decision making in
flood disaster management and happens to be a critical source of information, on flood
inundation, and damage assessment. Satellite images provide vital information
required by the decision makers at different phases in flood disaster cycle such as
preparedness (pre-flood), relief and rescue operations (during flood) and mitigation
measures (post flood). Earth Observation Satellites missions like IRS, Radarsat,
ENVISAT, ERS, Landsat, MODIS and SPOT provide data in a variety of spatial,
spectral and temporal resolutions very useful for mapping and monitoring flood
events in near real-time and operational mode.

Hydrological division is generating space based flood mapping from local to
national scale to implement the roles of preparedness and management on disaster.
The extent of flood inundation is extracted from the satellite data and flood maps at
various scales i.e. state, district and detailed levels are prepared for the flood affected
area and disseminated to the stakeholders, decision makers and line departments.

Advanced science and technology, particularly space technology applications,
enabled for flood forecasting, however gap in the capacity of advanced technique in
flood forecasting including in flood monitoring systems, limited data and inadequate
institutional and capacity development need to fill.

Peru

[Original: English]
[14 January 2020]

Peru recognizes the importance for humanity of outer space as a means for the
development of nations and for contributing to the achievement of the Sustainable
Development Goals of 2030 Agenda, the Paris Agreement and the Sendai Framework.
In that regard, we share the common interest of States in responsibly increasing the
exploration and use of outer space for peaceful purposes, by virtue of the present and
future benefits that can be generated.

In that regard, we believe it important to provide below a summary of national
space activities:
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General Issues

Peru shares humanity's common interest in increasing the exploration and use
of outer space for peaceful purposes and considers international cooperation to be the
key to guaranteeing access to that means for all. Peru also considers it necessary to
strengthen the existing international legal framework on this subject.

Peru has been working in a multisectoral manner, involving all national actors
related to space issues in the design and development of a National Space Policy. In
that regard, efforts are being made to seek ways of increasing knowledge of issues
relating to international space law, the guidelines established by the United Nations
on that subject as well as the international trends and priorities relating to the
regulation of space activities, which may serve as a guide in the development of the
aforementioned National Space Policy.

Participation of Peru in international organizations

Peru is a founding State member of the Asia-Pacific Space Cooperation
Organization (APSCO) and this year has assumed the first vice-presidency of the
organization, consequently, one of its objectives is to deepen international
cooperation in training, the execution of projects and the development of public
policies for the peaceful use of outer space.

In the framework of APSCO, Peru has been working on a project entitled "The
Validation Field Campaign of Radiometric Calibration of Satellite Sensors", in which
institutions from Turkey, Iran, Pakistan, Thailand and China are participating; and as
part of the activities of that project, a field campaign was conducted in Peru in October
2019. The purpose of the work in this project is to identify a calibration site in Peru
for the validation of the data from the Peruvian satellite PeruSAT-1.

Peru is also a member of the Group on Earth Observations (GEO), supporting
through this organization the use of data obtained through Earth observation satellites;
in particular, through the increasing use at national level of the images from the
PeruSAT-1 satellite launched in September 2016. This work is reinforced by Peru's
role as a member of the Board of Directors of the American Chapter of GEO
(AmeriGEO).

Coordinated activities with the United Nations, and other foreign institutions

In April 2019, the United Nations Platform for Space-based Information for
Disaster Management and Emergency Response (UN-SPIDER) programme carried
out a technical advisory mission in Peru. During it, 20 institutions were visited, with
the aim of collecting information that would make it possible to identify institutional
strengths and weaknesses in the access to and subsequent use of information derived
from satellite applications to contribute to various activities carried out in all phases
of the disaster management cycle.

Peru has been actively working with various entities to facilitate stratospheric
balloon flights. At present, Google's Project Loon balloons have flown over Peruvian
airspace to conduct feasibility studies on internet connectivity to rural and remote
areas, and balloons from France's Centre National d'Etudes Spatiales (CNES) for
scientific purposes, for the study of climate change. In this way, Peru reaffirms its
commitment to humanity's goal of maximizing the use of air and space for
technological and scientific purposes for the benefit of people.

Local activities

The Peruvian Space Agency develops activities in the field of Space Sciences,
through projects to measure high energy and space weather, observation of near-earth
objects and astronomy studies; in the field of Space Technology Development,
through the development activities of probe rockets and payloads; in the field of Space
Technology Applications, through geomatics projects and the provision of satellite
images of PeraSAT-1, and in the field of Space Education and Training through the
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organization of training courses and dissemination events on the use of satellite
images aimed at socioeconomic development.

In November 2019, the Peruvian Space Agency — CONIDA held the
IIT International Workshop "PeruSAT-1: Lessons Learned", an event that brought
together 73 national institutions and 8 foreign delegations, and whose aim was to
disseminate the advances in the use of satellite images by public institutions and
academia.

On 13 and 14 November 2019, the Peruvian Air Force held the first International
Symposium on Defence and Security, entitled "The Acrospace Power and its
Contribution to National Development". This event dealt with very important topics
such as the strategic use of space and the use of aerospace means in the protection of
the environment. The aforementioned event showed how space technology is used in
favour of national development, environmental protection and disaster risk
management, among other uses.

The Geophysical Institute of Peru (IGP) carried out during 2019 different
projects related to the study of the high atmosphere, which include the implementation
of a meteorological radar detection system called SIMONE dedicated to the
measurement of low thermosphere winds.

A multi-static radar system operating in the HF band was also implemented. It
has different transmission and reception stations, and its data is used to estimate
plasma densities in the lower part of the ionosphere. We should also mention that the
project for the Development of Instrumentation for Nanosatellites and Ionospheric
Measurements was concluded with funding from Innévate Peru, which meant an
important step for the development of space instrumentation that contributes to
scientific research in the country. The aim of the project was to develop, design and
build a transmitter system for nanosatellites and satellite earth receiving stations that
are useful for carrying out research of the upper atmosphere.

It is worth mentioning that the IGP, in the development of its geospatial study
activities, has the Jicamarca Radio Observatory, one of the main scientific facilities
at the international level dedicated to the observation and study of the ionosphere and
upper layers of the atmosphere. Likewise, it is the competent organism for the
realization of activities oriented to scientific research, education and training,
monitoring of geophysical phenomena, provision of services, technological
development and realization of studies and projects, in the diverse areas of
geophysics, in order to contribute with the management of risks of disasters at
national level.

Russian Federation?

[Original: Russian]
[27 October 2019]

IIpoeKT eKeroqHoOro J0KJIaAa 00 UTOraxX KOCMHUYeCKOi nesaTeabHocTH Poccnu
322019 r.

B 2019 . Poccust peanusyeT KOCMHUUYECKYIO IESATEIHLHOCTD MO BCEMY CIEKTPY €€
HaIlpaBJICHUH, onpeaeiaeHHBIX B 3akoHe Poccuiickoit @enepanun ot 20 aBrycta 1993
. Ne 5663-1 (B pemakuuu ot 15 anpens 2019 r.) «O kocMU4eCcKO NEATEILHOCTHY, B
COOTBETCTBUHN C oelIsaMu u 3aJadyaMu, YCTAaHOBJIICHHBIMHU B JOKYMEHTaxX
CTpaTernyecKoro IIAaHUPOBAHUs B JAHHOUM 00JacTu B oOecleueHne HCCIeOBaHuUs,
OCBOCHHS U HCIOJIb30BAaHUSI KOCMHUYECKOTO NPOCTpaHCTBA sl oOecrneyeHus
HAlMOHAJbHOM 0€30MacHOCTH, COLMAIbHO-IKOHOMHYECKOTO Pa3BUTHs CTpPaHbl U

N}

A summary of the full report is available in all the official languages of the United Nations and
may be found in document A/AC.105/1211/Add.2.

V.20-00847 15/21


http://undocs.org/A/AC.105/1211/Add.2
http://undocs.org/A/AC.105/1211/Add.2

A/AC.105/C.1/2020/CRP.3

MOJY4YCHHUA HOBBIX HAYYHBIX 3HaHHI>i, Pa3BUTHA B3aUMOBBITOAHOTO MEXKAYHAPOAHOTO
COTpyAHHUYECTBA B cq)epe HCIIOJIb30BaHUA KOCMHUYECKOI'0 MPOCTPAaHCTBA B MUPHBIX
Oeaax.

B nensnx obecnedeHus rocynapcTBEeHHBIX HHTepecoB Poccuiickoit denepanuu B
00J1aCTH KOCMHUYCCKOW JCATECIBHOCTH, 3aKpereHHBIX B OCHOBaX rocyaapCTBEHHOU
nonutuku Poccuiickoit denepamuu B 00JaCTH KOCMHUUYECKOH MAEATEIBHOCTH Ha
nepuoa o 2030 roga M jmanbHEHIIyI0 MHEpPCHEKTHBY, B paMKaxX pealu3aluu
T'ocynapctBenno#t nporpammel «Kocmuueckas aearenabHocth Poccun na 2013-2020
roae» B 2019 r. pemarorcs clenyomue 3a1adu:

obecrieueHne TapaHTHPOBAaHHOTO JocTyna Poccum B KOcMOc CO  cBoel
TEPPUTOPHUH;

HCMOJB30BaHUE KOCMHMUECKHX CpPEACTB B HHTEpecax pa3BUTUS COLMAIBHO-
9KOHOMHYECKOW cepsl;

co3nanue WHGOPMAIMOHHBIX MOJEH, 00CCICYMBAIINX Ha BCCH TEPPUTOPHUH
CTpaHBl HEIPEPBIBHYIO CBsA3b, TEJICPAJMOBCHIAHUE, HABHUTAI[UI0, OICPATUBHOC
MOJIy4YeHHE JAaHHBIX HAOMIOACHUS 3eMIIH U aTMOC(Ephl U3 KOCMOCa;

MOJy4YeHUEe Hay4YHBIX JaHHBIX 0 KOCMOcCe, 3eMJie U IpYyruX HeOEeCHBIX Tenax AJd
pa3BuTHs QyHAaMEHTAIbHOI HayKH;

JOCTIDKCHHE W MOAMCPKAHUE JUAUPYIONUX MO3UIHMA Ha HauboJiee 3HAUMMBIX
Hay4YHBIX HAIPaBJICHHIX, B TOM YHUCJC B mccienoBanuu JlyHnel, Mapca, Ipyrux Ten
CoTHEeYHOW CHCTEMBI,

oOecreyeHue BO3MOXXHOCTHU MMOJITHOLICHHOT'O ydyacTtusda B IMPOCKTax
MCKAYHAPOAHOTO COO6HICCTB3 Mo HCCICAOBAHNWIO, OCBOCHHIO MW HCIIOJIB30BaHHIO
KOCMHYCCKOT'0O IMPOCTPAaHCTBA,

HapallMBaHUE€ M  HCIOJb30BaHME  KOHKYPEHTHBIX  BO3MOXHOCTEH U
npeumMymiecTs Poccuu B chepe kocMUUECKON NESITEIbHOCTH;

CTAHOBJIIEHHME M  pa3BUTHE KOMMEPYECKOTO  CEKTOopa OTE€UYECTBEHHOM
KOCMHYECKOH NEeITEIbHOCTH.

Ha mocrositHHON ocHOBe BeaeTcss paboTa MO MOAJEPKAHUIO M HapallMBaHHIO
OTEUYECTBEHHON OpOWTAaNbHOM TPYNIHUPOBKHM KocMuueckux ammapatoB (KA)
COLIMAJIbHO-3KOHOMHYECKOI0, HAy4YHOTO, IBOITHOI0 U 000POHHOI0 Ha3HAYEHUS.

Poccus pacnonaraer HeoOXOJUMOI HOMEHKJIATYPOW CpPEJCTB BBIBEIEHHUS, KOTOPbIE
00ecIeunBaroT 3allyCK IMOJIE3HBIX TPY30B MacCCOH OT HECKOJIBKUX COTEH KMIOTPaMMOB
710 23 TOHH Ha OKOJIO3EMHBIE€ OPOUTHI Pa3MIUYHBIX HaKIOHEHUH.

Poccuiickoit denepanueit 3a 2019 r. (mo coctoguuio Ha 11 centsa6ps 2019 r.)
ocymecTBieHsl 14 myckoB pakeT-HocuTenei (PH) ¢ menrsio BeiBoma Ha opOutsl 49
kocmuueckux anmapatoB (KA) pa3nudHOTO I1€71eBOTO Ha3HaueHus, U3 HUX 19
otedecTBeHHBIX KA 1 30 3apybexusix KA, B ToM uncie:

- o ®PenepanbHoi kocMuueckoi mporpamme — 7 KA («Coro3 MC-12», «Coro3
MC-14y, «IIporpecc MC-11», «IIporpecc MC-12», «SIman-601», «Meteop-M»
No2-2, «Cnexktp-PI'»);

-no ®Penepanpuoit nenesoil mporpamme I'JIOHACC — 1 KA («I'moracc-M»
No758);

- BHeOmKkeTHBIX — 4 KA («Coro3 MC-13», «Cokpary, «AmypCar», «BIAHX-
80»);

- IO KOMMepUeckoi mporpamme 3anyckoB — 30 KA (3apybOexHbIe).

IIyckm PH ocymecTtBasiiuce ¢ kocMmonpoMoB baiikonyp, Ilneceuk u
«BoOCTOYHBIIY.

Kpome Toro, c kocMonpoma ['BHAHCKOTO KOCMHYECKOTO [IEHTPa OBLI MPOU3BEICH
nyck nByx paker-Hocuteneir «Coro3-CT-b» ¢ pasronHsiMm Omokom «®Dperar-M»
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POCCHICKOTO NPOM3BOJCTBA, KOTOpHIE BBIBEIM Ha pacueTHble opoutel 10 KA
NEPCHEKTUBHBIX 3apyOEKHBIX HEreOCTAllMOHAPHBIX CIYTHUKOBBIX CHCTEM CBSI3U H
nepenaun gaHHbIx OneWeb u O3b (6 KA OneWeb u 4 KA O3b).

HpO)IOJ'I)KaIOTCﬂ pa6OTLI O CO3JaHUIO NCPCIEKTHUBHBLIX CPEACTB BBIBCACHUA
cepuun «AHrapa» u PH ((COIO3-5», a TaKXe€ MO CO3JaHUI U YIYYHICHUIO
OKCILTYaTallUOHHBIX XapaKTCPUCTUK MNUIOTUPYEMOI'O KOCMHUYCCKOTO KOpa6J’IH HOBOTO
IMOKOJICHU «CDe;[epauI/Iﬂ».

IIpakTuyeckn 3aBepLIeH NEpPBBIH JTall CTPOUTENbCTBA oOecHmeduBarouieit
MHQPPaACTPYKTYpHl KocMoapoma «BocTouHnslii». B pamkax co3manust BTopoil ouepenu
110 OCHOBHBIM 00BEKTaM (CTapTOBBII KOMIUIEKC U YHH(QUIMPOBAHHBIH TEXHHUYECKHH
KOMIIJIEKC KOCMHUYECKOTO PaKeTHOTO KOMIUIEKca «AMYp») BBIMOIHEHBI HPOEKTHO-
U3BICKAaTENbCKUE PabOThl, 3aBePIIAETCS MPOXOXKEHNUE TOCYNapCTBEHHON IKCIIEPTU3BI
MPOEKTHO-CMETHON TOKYMEHTalNH.

lonoBHO#  moapsanHOW  opraHusanuedl  (IIPOU3BOJCTBEHHO-CTPOUTEIHHOE
o0venunenue «KazaHb») HayaTbl CTPOUTEIBHO-MOHTAXKHBIE pPabOTHI Ha MecTe
CTapTOBOI0 KOMILJIEKCA, KOTOPBIH OyIeT MOCTPOECH Ha NMEPBOM dTaIe CO3JaHusl BTOPO U
ouepenr KOCMOJpoMa.

B 2019 . npogomkeHsl paboOThl MO MOAACPKAHHIO U PA3BUTUIO OPOUTAIBHOM
TPYNIUPOBKYU CIIYTHUKOB CBSI3H, BEIIaHUS M pEeTPaHCIALMH, KoTopas BkiIrodaeT KA
CBS3W M BelaHus cepun «Ikcrnpeccey u «Smamy», «Jlyd-5» MHOrOYyHKIHOHATBHOMN
KOCMHUYECKOH cucteMbl perpaHcisiuu «Jlyu» n «[oHen-M» MHOTO(DYHKIIMOHAIBHON
CHCTEMBI IEPCOHANIBHOM CIIYTHUKOBOH CBsI3M U nepenaun gaHHBIX «lonHer-J{1M».

Kocmuueckne ammapaTtel cepuit «Okcmpece» u  «SIMam» obecnedynBaroT
MpeJ0CTaBICHHE YCIyr (PUKCHPOBAHHON CIIYTHHUKOBOW CBSI3H, TelepaanOBELIaHUs,
IIMPOKONOJIOCHOTO  JTOoCcTyna B VIHTepHET, OpraHu3alUd BEJIOMCTBEHHBIX U
KOPIOPATUBHBIX CeTeH CBSI3M, MOABMXKHYIO MPE3UJEHTCKYI0O M MPAaBUTEIbCTBEHHYIO
CBSI3b.

B 2019 r. 3anymen u3rortoBneHHbd (paHuy3ckoil kommnanueil Thales Alenia
Space KA «fman-601» — KoMMep4yecKHH TEJIEKOMMYHUKAIIMOHHBIH CHYTHHUK
0onpLIOW  pa3MEpPHOCTHM Ha  TeOCTAallMOHApHOW  OpOuTe, NpHUHAAJIEKALINN
POCCUHCKOMY CIIyTHUKOBOMY oriepaTopy «I'a3npoM KOCMHUYECKHE CHCTEMBI.

MHoropyHKIIHOHAJIbHAA CHCTEMA IEPCOHAIBLHON CHYTHHUKOBOM cBA3M «l oHel-
Jd1M» obOecneyuBaeT B TH00albHOW 30HE Mepenady MOaHHBIX O COCTOSHUHU U
MECTOTIONIOKEHUN PAa3JIMYHBIX OOBEKTOB (B TOM YHCJE, MOABMXKHBIX M OMACHBIX
TPY30B), 9KOJIOTHUYECKHI M NMPOMBINUICHHBII MOHUTOPHHI, CBA3b B UPE3BBIYAHHBIX
CHUTYalUsIX ¥ IPU CTUXUHHBIX OEJCTBUAX.

MHorodyHKIIHOHAIbHAs KOCMUYECKasl cucTeMa perpancisanuu «JIyu» co3maer
BO3MOXXHOCTHM B  peaJbHOM  MacmTabe BpEMEHM  YIPaBIATh  MOJETOM
Hu3koopOuTanbHbIX KA ¥ mepenaBath ¢ HUX LEJICBYIO HHPOPMAIUIO HE3aBUCHUMO OT
HX PaCIOJIOKEHHS HAa OPOUTE, OCYIICCTRIIATh MIPUEM TeJIEeMETPHUECCKON HHPOpMAIIUU
¢ PH u pasrounsix 6moxoB (PB).

B Onmxaiimem OynymieM IUIaHUPYETCS pa3BUTHE NAHHBIX CHCTEM, a TakKxke
pa3BepThIBAaHNE KOMMEPYECKHUX OopOuTanpHeIX rpynnmupoBok KA tuma «llomspras
3BE3/a».

Pa3BuBaroTCI KOCMHYECKHE TEXHOJOTHMHM MOHHTOPHWHTA, OOHapyXeHHS,
MPOTHO3a U KOHTPOJISI ONTACHBIX SBICHUN (yparaHsl, ITOPMBI, TaiiyHBI, HABOJAHEHNUS,
nenoBeie oOpa3oBaHus W T.1I.) o naHHBIM KA tuma «Meteop-My», «Dnextpo-JI»,
«Kanomyc-B», «Pecypc-II». 3HaunTenbHOE pa3BUTHE MOJYYHIO HAIpaBIeHUE IO
00HapyXEHUI0 W KOHTPOIIIO JIECHBIX MOXKapoB 1o naHHbIM KA Tuma «Kanomyc-By,
«Meteop-M» u «Pecypc-II».

[IpomomxeHbr paboTH 10 (OPMHUPOBAHUIO INIABHOTO HHPOPMAIIMOHHOTO IIEHTpa
33 u ero mudpacTpykTypsl. Co3gaHbl HOBBIE CTAaHOHH NpHEMa, 00pabOTKH u
apXHWBaIlMH JaHHBIX, OPTaHU30BaHa CHUCTeMa cOopa JaHHBIX IO TeppuTopuu EBpasun.
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Tockopnopauueit «Pockocmocy» peanusyercs npoekt «L{udposas 3emius» mo
CO3JaHUI0 €JUHOTO OECIIOBHOIO CIUIOIIHOTO MOKPHITHS NaHHBIMU /(33 Tepputopuu
Poccniickoii ®Denepanuu u apyrux crpas. Ilpoekr «ludpoBas 3emisa» nomkeH
M03BOJHUTH yXe K 2021 I. mperocTaBUTh POCCHHCKUM MOTPEOUTENSIM BO3ZMOXHOCTH
cB0OOHOTO focTyna K naHHbIM /133 ¥ K cepBUCaM, CO3/1aBaeMbIM Ha UX OCHOBE.

B 2019 1. ocHOBHBIE XapaKTEPUCTHUKH CUCTEMBI II00AIbHON HaBUTAlMOHHOM
cnytHukoBo#t cuctemMbl [JIOHACC mnomgaepxuBaiuch Ha KOHKYPEHTOCIOCOOHOM
ypoBHe. TodHOCTH ompeneneHUs KOOpAMHAT obecredeHa Ha ypoBHe 2,7 MeTpa,
UHTErpajibHas JOCTYHNHOCTh HaBUTALlMOHHOTO cuUrHajga cocTaBiasgeTr 99,8 % Ha
tepputopun Poccun u 98,9 % rmobanpro. OpburtansHas rpynnuposka [JTIOHACC
BKiIroyaeT (mo coctosiHuio Ha 11 centsabps 2019 r.) 27 KA, u3 xotopeix 20 KA
«I'monacc-M» u 1 KA «I'monacc-K» ncnonp3yroTcs mo 1eJ€BOMY Ha3HAYEHHUIO, TPU
KA «I'monacc-M» BpeMeHHO BBIBEJIeHBI Ha Texo0cnyxxuBanue, 18a KA «I'monacc-M»
HaxoxsTcsi B opOurambHOM pesepBe, oaquH KA «Imonacc-K» mpoxomut neTHbie
ucneiTanusa. B 2019 r. 3amymeH M BBeJEH B INTaTHYK OKCIUIyaTallMI0 OAMH
HaBUTallMOHHBIN cnyTHUK «ImoHacc-M».

B uHTepecax rpaxJaaHCKHUX MOTpeOUTENICi BBEJCHA B JKCIIyaTallHIO CHCTEMa
KOHTPOJIA NOATBCPIKIACHUA XAPAKTCPUCTHUK PpAJUOHABUTAINUOHHOTO I10JIA CUCTEMBI
ITIOHACC nepBoii ouepenu.

BrinmonHsAIOTCS B TOJTHOM 00beMe MeXAyHapoaHbIe 00s13aTenbcTBa Poccuiickoii
denepanuu Mo TPaHCIOPTHO-TEXHUYECKOMY obecredeHuo u dkciuryatanuu MKC, a
Tak)ke  IporpaMMa  pealu3alldd  Hay4YHO-NPHUKIAAHBIX  MCCIEAOBaHUH U
skcnepuMeHToB Ha 2019 r. Ha poccuiickom cermente MKC. Ilo mporpamme 2019 1.
OCYILIECTBISIOTCS 3allyCKH TpEX aBTOMATHYECKMX TIPY30BBIX KOopabied cepuu
«IIporpecc MC» u ueThIpéx muiaoTHpyembix kopabdieit cepun «Coro3 MC» (u3 HEUX
OJIMH 3alycK — B 0ecnuIoTHOM (TPy30BO3BpallarolieM) BapHaHTE), C MOMOIILIO
KOTOpBIX MmaHupyercs goctaBka Ha MKC Tpéx poccuiickux KOCMOHaBTOB, YETHIPEX
actponaBToB HACA, ognoro actponaBta EKA, ogHoro actponaBra O0beIMHEHHBIX
Apabckux DMHPATOB, a TAK)Ke HAy4YHOW anmnapaTypbl, TOIIMBA U JPYTHe TPY30B.

VYcImemHo npoaoiKaeTcs BBINOJIHEHHE HAYYHBIX HKCIEPUMEHTOB B KOCMOCE C
UCII0JIb30BAaHUEM POCCHHICKHX NMPUOOpPOB Ha OopTy 3apydexubix KA. Ilpumepamu
rIyOOKOW Koomepamuu ¢ 3apyOeKHBIMH MapTHEpPAMHU  SBISICTCS  pean3alius
POCCUHCKHMX HAayYHBIX MPOEKTOB:

- «PagnoActpon» Ha 6a3e oredectBeHHOro KA «Cnekrp-P» ¢ mpuBiedeHuem
6osee 30 MHOCTPAHHBIX HA3EMHBIX PaJIHOTEIECKONOB;

- acTtpodusudeckas obcepBaTopus yabTpaduoseToBoro guanaszoHa «Crekrp-
Y®», B cO30aHUM Hay4yHOW ammapaTypbl KOTOPOM Yy4acTBYKOT OpTaHU3alUuU
Hcnanwuuy;

- poccuiicko-repMaHckuil mpoekT «Cnekrp-Pentren-I'ammay («Crnextp-PI'y).

13 urons 2019 . cocrosuics yCIEUHBIH 3ayCK KOCMHUYECKON acTpopU3HIECKOM
obcepBaropun «Cnexrp-PI'». B HacTosmee Bpems o6cepBaTopus NPOJOKAET MOJIET
B OKpecTHOCTh ToukH Jlarpanxka L2 cuctems! «ConHIle — 3eMsy».

Kocmuuecknit anmapat «Crnektp-PI'» co3nan ¢ yuactuem ['epmanum B pamkax
®denepanpHOi KOCMUUecKkoW nporpamMmbl Poccun mo 3akaszy Poccuiickoil akagemuu
Hayk. OOcepBaTopus  OCHaIeHa JBYMS  yHUKQJIBHBIMH  PEHTI€HOBCKHMH
3epkanpHBIMU Teneckonamu: ART-XC (MKW PAH, Poccms) m eROSITA (MPE,
I'epmanmst), paboTalOIMMMHU IO TIPUHIHUIY PEHTIEHOBCKOW ONTHKH KOCOTO HaJEHHS.
Teneckombl yCTAaHOBIEHB Ha KocMmudeckor tuarpopme «Hasuratop» (HITIO
JlaBoukuHa, Poccust), aganTupoBaHHON MO 3a/Ja9M MPOEKTA.

Ileprie Hayunsle mpaHHBIe ¢ Teneckona ART-XC momydenst 24 wurons
2019 .

Haubonee wmacmrTaOHBIM CTal pPOCCHHUCKO-EBPONMEHCKHUII NPOEKT H3YYeHUS
Mapca «Ox3o0Mapcy». HWa€r mnoaroroBka peamuzanuu  BTOPOTO  JTama —
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«39x30Mapc-2020», B pamMKax KOTOPOTO IUIAaHUPYETCA MPOBEAEHUE MPOrpPaMMBbI
uccienoBaHuil Mapca Kak ¢ HCIOJIb30BAaHHEM BO3MOXHOCTEH OUCTaHLMOHHOTO
30HJIUPOBaHUs, TaK U ¢ OOpPTa EBPOIEHCKOI0 MapcoxoJa U POCCUICKOI MmocajaouHon
mw1aTGopMBI.

[Iponomxatorest paboTHl IO MPOEKTaM UcciaeaoBaHus JIyHbI aBTOMaTn4eCKUMU
kocMudeckumMu anmapatamu «Jlyna-I'moo», «Jlyna-Pecypc-1» (opOurtanbHeIM H
MOCaJOYHBIM amnmnapaTaMu). Peamusanus NaHHBIX NPOEKTOB IO3BOJUT MPOBECTH
KOMIIJIEKCHBIE HCCII€JJOBAHMUS PErojuTa U YCIOBUIl Ha MOBepXHOCTH JIyHBI oKoJO €&
IOKHOTO  TOJdIoca, u3ydeHHe dk3ocdepsl JIyHbBl KOHTAKTHBIMH  METOJaMH,
KOMILJIEKCHBIE KOHTAaKTHBIE HCCIIEJOBaHUS Ha MOBepXHOCTHU JIyHbI, BKiItoYast OypeHue
Ha r1youny 1-2 M u aHanu3 oOpa3LoB perojiuTa.

C uwenpro moBbImCHUS AP PEKTUBHOCTH  0OECHEYEHHUs  JUIATEIbHBIX
MUJIOTUPYEMBIX MOJETOB B KOCMOCE Ha OpOWTE C MOBBIIMICHHOW paguamuoOHHOMN
Harpy3kod IpOJOJDKACTCS MOATOTOBKA MPOCKTA 3amMycka KOCMHUYECKOTO ammapara-
ouocnytHuka «buoH-M» Ne 2. 3amyck KOCMHUYECKOrO ammapaTta 3allaHHpOBaH Ha
2023 rogx.

B pamkax pemeHus 3aJaudl pa3BUTUSA KOMMEPUYECKOTO CEKTOpa OTEUEeCTBEHHOMN
KOCMUYECKON JNEeSITeNIbHOCTH IPOJOJDKEHBl padoThl, O0ecHedHBalOUINe pa3BUTHE
HAaBUTallUOHHBIX CEPBUCOB M HABHUTAallUOHHOTO 00OpYyZOBaHUS, IOABMIKHON
CyTHUKOBOW cBsizu, [I33 u OusHecoB Ha ocHoOBe paHHbIX J[33, mpoBoasTcs
MepompuaTtus B oOecnedeHHe CO34aHUS KOMIAHUM 10  MIEPCHEeKTUBHBIM
HampaBJICHHUSIM pa3BUTHUsI OM3HEca U MPONYKTOBBIM JIMHEHKaM, CO3/IaHHs IKCIIOPTepa
B c(hepe MyCKOBBIX YCIYT U oniepaTopa mo okaszauuto yciayr Ha PC MKC. Peanusyrorcs
MpPOLIECChl OPraHU3aLUOHHO-CTPYKTYPHOTO U (YyHKUHMOHAJIBHO-TEXHOJIOTHYECKOTO
¢bopmupoBanus mnepBoii B Poccum kommepueckodd kommnanum “S7  SPACE”,
HalleJICHHO! Ha MpenocTaBiI€HHE MOJIHOTO ITMKJIA YCIYT IO 3alyCKaM KOCMHYECKUX
anmapaTtoB B 00eCIHeYeHHE PacCTyIUX MOTPEeOHOCTEH MHUPOBOIO PBIHKA MYCKOBBIX
YCIYT MyTeM 3KOHOMHYECKU () (PEeKTUBHOIO MCIOIB30BAHHUS PECYPCOB KOCMOApOMA
«MopcKkoii cTapT» U COKpAIlleHUsI CPOKOB peanu3anuu NpoeKTOB.

Pa3paboTaHbl HOBbIE OJXO0/bI K IUIAHUPOBAHHUIO U MPOBEACHUIO [[EJEBBIX pPadboT
Ha MKC, KOTOpeIMH IpeayCMOTPEHO paCIIMpeHHe COCTaBa YYaCTHUKOB,
peanusyroluX Hay4dHble JKCIEPUMEHTbl U HCCIEJOBAaHUS Ha MNHIOTUPYEMBIX
KOCMHUUYECKUX KOMIUIEKCaX.

Poccuiickas ®enepanust yaeaseT OONblloe BHUMAaHHE BONPOCAM CHUXEHUS
3aCOPEHHOCTH  OKOJO3EMHOTO KOCMHMuYeckoro mpoctpanctBa. C 2016 r
OCYIIIEeCTBIISIETCA IKCILTyaTamus cetu ONTHKO-3JIEKTPOHHBIX CpeacTB
ABTOMAaTH3MpPOBAHHON CHUCTEMBI MpEeayHpexAeHUsS 00 OMacHBIX CHTyalHusix B
okoio3eMHOM kKocmudeckoM mpocTpaHcTBe (ACITIOC OKII), koTopast oGecreunBaeT
BBISIBJICHUEC OIIACHBIX CHTyaHHI’I B OKH, CONMMKEHUSA C IIOTCHIIMAJIbHO OIIAaCHBIMHU
KOCMUYECKUMHU O00BEKTaMH, NPOrHO3UPOBAHUE CXOJOB C OpOWUT, mNaJeHUMH
KOCMUYECKHX 00BEKTOB M PHCKa C ONpEJeIeHHEM BPEMEHH M BO3MOXHOTO paiioHa
nagenus. C 1 ssuBaps 2019 1. BBejeHa B AelCTBHE HOBas PENaKIUs HAIIMOHAIBHOTO
craugapra Poccuiickoit ®exepaumu ['OCT P 52925 «U3penus KOCMUYECKOM
TexHUKH. OO6mwue TpeboBaHMA K KOCMHUYECKMM CpEACTBAM II0 OTPAaHUYEHHIO
TEXHOTEHHOTO 3aCOPEHHUsI OKOJIO3EMHOT0 KOCMHYECKOTO IIPOCTPAHCTBA Y.

B 2019 1. mpomomxuiack paboTa MO COBEPIICHCTBOBAHHIO HOPMATHBHO-
MpaBOBOM OCHOBBI OCYIIECTBJICHUS KOCMHUYeCKOoW nearenbHoctH Poccuu. B
gacTHOCTH, DenepanbHbIM 3ak0oHOM OT 15 ampens 2019 1. Ne 54-®3 «O BHeceHUH
W3MEHEHUNW B OTJENIbHbIE 3aKOHOJaTelbHble akThl Poccuiickoit ®Pepepauuu 1o
BOMpPOCAM JIMIIEH3UPOBAHUS KOCMHUUYECKOW NEsATEIbHOCTH» BHECEHBl M3MEHEHUS B
dbenepanpubie 3ak0HBI Poccuiickoit @eneparnuu oT 20 aBrycta 1993 . Ne 5663-1 «O
KOCMHYECKOH AeATENbHOCTH», OoT 26 nekabps 2008 1. Ne 294-@3 «O 3amure mpas
IOPUANYECKUX JUIl ¥ WHIAWUBUAYAIHHBIX MpPEANPUHUMATENEH MPH OCYIIECTBICHUH
TOCYIapCTBEHHOTO KOHTPOJsS (Ham30pa) ¥ MYHUIMIAIBLHOTO KOHTPOJS», OT 4 Mast
2011 1. Ne 99-®@3 «O numeH3upoOBaHUH OTIEIbHBIX BUIOB JAEATEILHOCTH Y, OT 13 Hioms
2015 . Ne 215-@3 «O T'ocynapcTBeHHOH KOPIIOPAIMH 110 KOCMHYECKOH IS TeIbHOCTH

V.20-00847 19/21



A/AC.105/C.1/2020/CRP.3

20/21

«POCKOCMOC», O66CH€‘II/IBaIOHII/I€ TrapMOHU3AIMIO YKa3aHHBIX 3aKOHOAATCJIbHBIX
aKTOB B 4acCTH, Kacaromiencs JIUICH3UPOBAHUA KOCMUYECKOU AeATEIbHOCTH.

22 masg 2019 r. Berynmia B cuny KonBennus CoapyxectBa HesaBucumsix
locynapctB o corpyaHuuecTBE B 00NAacTH HCCIEJOBAaHUS W HCIOJIb30BaHUS
KOCMHYECKOr0 MPOCTPAHCTBA B MUPHBIX LIENAX.

4 ampens 2019 r. Obuto moanucano CornameHnue Mexay IlpaBuTenbcTBoM
Poccuiickoit ®enepanuu u [IpaBurensctBoM Pecnybnuku AHronaa o COTpyaAHUYECTBE
B 00JIaCTH HCCIEAOBaHMS M UCIOJIB30BaHUS KOCMHUYECKOTO MPOCTPAHCTBA B MUPHBIX
Hemax.

Poccuiickas ®deneparus npuHMMalia aKTHBHOE ydacThe B paboOTe OCHOBHBIX
MEXKIYHAPOJHBIX (OPYMOB, KACAIOIIMXCA JMACATCIBHOCTH IO HCCICAOBAHHUIO W
HCTOJIb30BAHUI0O KOCMUYECKOTO MPOCTpaHCcTBa, B Meponpusatusix Komurera OOH mo
MCCIE0BAHUIO U UCTIOJIB30BAHUIO KOCMUYECKOTO MPOCTPAHCTBA B MUPHBIX LIEJAX, €T
Hayuno-texundeckom u IOpuguyeckom mnoakomuTetax, koHdpepenuusx OOH mo
kocMmocy, MeponpuaTusx Ynpasienus OOH mno BompocaM KOCMHYECKOTO
MPOCTPAHCTBA.

C 27 asrycta mo 1 cenrsabps 2019 r. B . MockBe OblT mpoBencH
MexayHapoIHbIH aBuakocMuueckuit camon MAKC-2019.

OxanuM u3 Hamboyiee BaKHBIX HANpaBICHWH NpeoOpa3oBaHHl B pPaKETHO-
kocmudeckoi mnpomseimueHHoctd (PKII) B 2019 1. mpomomxaer ocTaBaThCs
peanusanys MepOIpHUITHH 0 pa3BUTHIO KAAPOBOTO U 00pa30BaTEIbHOTO IOTEHINAIA
I'ockopmopanuu «Pockocmocy» u npeanpustuit PKII, B yacTHOCTH (110 COCTOSIHUIO Ha
1 cenTs16ps 2019 r.):

- pa3paborano 6osiee 60 mpodeccCHOHATBHBIX CTAHAAPTOB B 00JIACTH PaKETHOU
TEXHUKH U KOCMHUYECKOH JeATeNbHOCTH (HapacTalolluM UTOIOM);

- chopMHUpOBaHbl HAUMEHOBAHUS PO ECCHOHANBHBIX KBaNU(UKAUil OoJee yem
50% mpodeccuOHaIbHBIX CTAaHJAPTOB;

- IpoBeleHa MpodeccHoHalbHO-00IeCTBEHHAss akkpeauTauus Oosee 20
00pa3oBaTeNbHBIX MPOTPaAMM;

coznana u pynkiuonupyetr AHO «KopnopatuBnas Axagemusi Pockocmocay

KJIIOUeBOH  0Opa3oBaTeIbHBIH  I[EHTP  PaKeTHO-KOCMHYECKOH  OTpaciH,
00BEMHSIONUNA JIYyYIIHMEe POCCUHCKHE W MHUPOBBIE IPAaKTUKH B 00JacTH
o0ydeHHs W pa3BUTHSA TepcoHana (ciaymaTeasiMH yKa3aHHON AKaJeMHH
SIBJIAIOTCS CIIEUAJIUCTBl U PYKOBOIAUTENU BceX ypoBHel Iockopmnopanuu
«Pockocmoc» u HpeI[HpI/IHTI/Iﬁ oTpaciii, a TaKX€ MNPCACTaBUTCIIN BHCHIHUX
3aKa39MKOB);

Tockopnoparus «PockocMoc» BEICTYyIIHIIA B Ka4eCTBE MapTHEPa COCTOSBIETOCS
22-27 aBrycta 2019 r. 45-ro MupoBoro uemMnuoHara mno npohecCuoHaIbHOMY
mactepctBy WorldSkills Kazan 2019, a Takke B KauecTBe TIeHEpajbHOTO
MapTHepa B KOMIETEHIUH «VHXeHepHus KOCMHYECKUX CHCTEM) HampaBICHUS
FutureSkills;

B I. Kopon€se B mepuong c¢ 31 wmas mo 4 wuwmons 2019 r. mposeneH
IV~ xopmoparuBHbIf  UemMmuoHaT  CKBO3HBIX  paboumx  mpodeccuit
Tlockopnopannu «Pockocmocy» nmpodeccnoHaaIbHOTO MacTEpPCTBA IO CTAaHAAPTAM
WorldSkills «Monoasie mnpodeccnonanst Pockocmoca» (B MEpOmpHATHIX
yeMnuoHaTa NpuHsH ydactue O6omnee 400 corpymHukoB u3 30 mpeampusTuii
PKII u oOpa3oBaTenbHBIX OpTaHU3AINN);

BO BcepoccHiickoM neTckoM IeHTpe «Okean» mpoBeneHa JleBsaras npoduisHas
cmeHna ['ockopnopanuu «Pockocmocy (ydaactue npuHsaan 180 mKkoaTbHUKOB U3 23
pernonoB Poccun).
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Peanu3anuss MepoONpuUsATHN MO JaHHOMY HANpPaBIEHUIO TO3BOJIMT MOBBICUTH
3 (PEeKTUBHOCTHh M KAa4eCTBO PE3YyJIbTATOB PENIAEMbIX OTPACIbBIO 3a7ad U 00eCIEUHTh
ee YCTOWYNBOE Pa3BUTHE H KOHKYPEHTOCIOCOOHOCTb.

C NOJIHBIM TEKCTOM JOKJaja Bbl MOKETE 03HAKOMUTHCS Ha 0(UIINATIBHOM caiiTe
VYopasnenuss Opranuzanun OObenuHEHHBIX Hamuii mo BompocaM KOCMHUYECKOTO
MPOCTPAHCTBA.
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