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Satellites with synthetic aperture radars are a promising technology. It can raise society to a new level of
work with information about the environment. SAR satellites can receive detailed information about large areas of
territory for a long time. Due to the decrease in the cost of launching and maintaining satellites, the development
of information technology and methods, the policies of space agencies to provide satellite data for the free use of
SAR satellite applications and their research are becoming more and more relevant. As part of the Russian-
Ukrainian war, Ukraine actively and effectively uses satellite images for intelligence and defense purposes. Such
experience can become a favorable precedent for the wider use of this technology in the future. Therefore, the
purpose of the article is to study the prospects and possible directions of using SAR images in Ukraine for its post-
war economic development.

The article investigates the use cases of satellite SAR images in different countries (in particular, India,
Guatemala, China, and France). Considers the trends of the SAR imaging market in the world and Ukraine. Based
on this information, the authors have outlined promising areas for SAR satellite application and the general
development of the use of this technology in Ukraine. The research used such research methods as analysis and
synthesis, induction and deduction, abstraction, and generalization. According to the results of our research, the
main areas of SAR application in the world are scientific, environmental protection, infrastructural and military.
The military sphere is becoming more and more relevant given the aggravation of the political situation in the
world and the successful use of SAR images by Ukraine for intelligence and defense purposes in the Russian-
Ukrainian war.

Another revealed consequence of the use of SAR in Ukraine is the creation of prerequisites for the future
development of the use of SAR images in this region. Research has singled out promising areas of application of
SAR technology, namely: military intelligence, insurance, energy and mining industry, agricultural and public
sectors, hydrological research, soil condition monitoring, and urban and infrastructure development. In our
opinion, SAR imaging will not gain widespread use in the short term, but its market will grow significantly in the
coming years. Shortly, SAR may become a tool for Ukraine to assess the destruction caused by military
operations, monitor the state of the territory, rebuild cities and infrastructure, etc.

Since the SAR imaging market is actively developing now, Ukraine's unique experience can help it establish
itself as one of the main players in the market, which will contribute to the intensive post-war economic
development of Ukraine. However, the successful experience of using SAR is not enough for a successful position
of Ukraine in this market. Ukraine's success in this area will require a more specialized study of the opportunities
and challenges of using SAR imagery. The main topics of further research are the improvement of satellite SAR
data processing methods, SAR image time series processing, and analysis, and experiments on the practical
application of SAR at the regional level in the areas of infrastructure and environmental monitoring.

The practical significance of SAR image research is obvious since the use of SAR satellite data has already
shown its effectiveness as a means of detecting concentrations of enemy equipment and fortifications during
military operations. Therefore, the further development of Ukraine in this area will allow state institutions and big
businesses to collect large data sets about objects and processes on the territory of Ukraine. This will make it
possible to objectively assess the amount of destruction caused as a result of the war and optimize the approach to
the reconstruction of the de-occupied territories. Later, the development of SAR technologies can help Ukraine
effectively monitor the state and dynamics of agriculture, soils, forests, and water resources, warn and respond to
natural disasters, monitor the development of cities and the state of infrastructure, etc.

Keywords: synthetic-aperture radar, satellite images, territory monitoring, mapping, technology, economic
development.

DOI: 10.21272/1817-9215.2022.4-13

INTRODUCTION
The development of methods and technologies for obtaining, processing, and analyzing
satellite data has brought humanity to a new level of working with information. During the
last decades, satellite images have had a significant impact on scientific research and
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practical activities in the fields of mapping and ecology, geology and hydrology, forestry
and agriculture, and military and intelligence industries.

One of the technologies for obtaining satellite data is synthetic aperture radar
(abbreviated SAR). Such radars can record two- and three-dimensional data about objects
and processes on the Earth's surface in high resolution under any weather conditions.
Currently, SAR satellite imagery is used primarily for scientific research, and land
surveillance by government organizations, and large businesses, but the demand for SAR
imagery is growing rapidly. For example, NSR Earth Observation Satellite Researchers
estimate that revenue from the sale of SAR data and derived products will grow from
US$700 million in 2018 to more than US$1.7 billion in 2028 [1]. According to the authors,
satellites can significantly change the understanding and response of communities to
natural and anthropogenic changes in a large area.

After the full-scale military invasion of the Russian army on the territory of Ukraine on
February 24, 2022, the world community supports Ukraine in many areas, one of them
being space. Satellite images provided to Ukraine by the government and private space
companies or published in the media to publicize war crimes have become an important
tool in this war. Companies that provide Ukraine with access to SAR satellites stand out
among them, examples of such companies are IAl, ICEYE, and the Canadian, German, and
European space agencies. Working with SAR images significantly improves Ukrainian
intelligence, promptly provides the military headquarters with data for tactical and strategic
planning, and allows the recording of war crimes. In this way, Ukrainian specialists not
only effectively use the most modern satellite technologies, but also create prospects for
their future use for the reconstruction and development of Ukraine.

ANALYSIS OF RECENT RESEARCHES AND PUBLICATIONS
In recent years, there has been a growing demand for SAR imaging. Therefore, the
number of scientific publications devoted to this topic is increasing every year. Evidence of
this is a significant increase in the number of scientific works containing the phrase
"synthetic aperture radar" published in the database of scientific publications Science Direct
during 1999 - 2022, shown in Figure 1.
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Figure 1 — Number of articles containing the phrase "synthetic aperture radar" published

in Science Direct during 1999 - 2022
Source: a database of published scientific studies Science Direct [2]

The most relevant recent publications on the topic of using SAR satellites are studies by
Tripathi G. et al. on the topic of using SAR images to map and assess the impact of the
2017 flood in Darbhanga District (India) [3], an article by Bashar M. and Torres-Machi C.
on using deep learning for estimating pavement roughness based on SAR data [4],
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monitoring of Bara Shigri glacier dynamics using Sentinel-1 SAR data by Sanchayita D. et
al. [5]. There are few studies of SAR images of the Ukrainian territory in the scientific
literature. Examples of such articles are crop inventory at a regional scale in Ukraine by
Kuzul N. and others. [6] and detection of changes in military sites in the Russian-Ukrainian
war of 2022 Juntakut P. et al. [7].

Despite the growing popularity of the subject of SAR images, the prospects for their use
by government and private institutions are underexplored. The use of SAR satellites in the
insurance, urban, and mining fields also needs more attention from scientists.

OBJECTIVES OF THE ARTICLE
The purpose of the article is to study the prospects and directions of using satellite SAR
images in Ukraine.

RESEARCH METHODS
The authors of the study used general scientific methods, including analysis, synthesis,
deduction, induction, abstraction, analogy, and generalization.

RESEARCH RESULTS

Ukraine is going through hard times because of the Russian invasion today. But the
history of the 20th century has many examples of post-war «economic miracles». So,
Ukraine also has new opportunities for post-war development. One of them is access to the
use of SAR satellite images. This opportunity arose after the Serhiy Prytula Foundation
purchased a satellite and access to the ICEYE database for a year.

To understand the consequences of these events, it is necessary to explain the main
definition. First, let's explain the basic definition. Synthetic-aperture radar is a type of radar
that collects data about an object by emitting energy in the range of electromagnetic waves
and recording the amount of reflected energy after interacting with the Earth's surface.
Usually, radars of this type are installed on aircraft, including satellites, spacecraft, or
airplanes. Images obtained from an optical and SAR satellite can be seen in Figures 2,
and 3.

?
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Figure 2-SAR satellie ~image of the Palm Figure 3 — Optical satellit im'age of Palm
Islands (UAE) Islands (UAE)
©Capella Space ©Maxar Technologies

Source: Geoimage [8]

Due to their principle of operation, SAR satellites have significant advantages compared
to optical ones, which are shown in Figure 4. The wide capabilities of SAR satellites make
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them indispensable in many industries. The disadvantage of SAR technology is the much
more complicated processing of information received from SAR satellites. In general, it
requires the following steps: applying the orbit file, radiometric calibration, de-bursting,
multilooking, speckle filtering, and terrain correction [9].

SAR satellites Optical satellites
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Figure 4 — The main advantages of SAR satellites compared to optical satellites

Due to the reduction in the costs of launching and maintaining satellites, the
development of information technology (which has simplified data pre-processing), the
policy of the European Space Agency to provide satellite data for free use, increasing
competition in the SAR satellite market, this technology has become much more popular in
recent decades. According to a market report from Mordor Intelligence, the global SAR
market was valued at $3,3 billion in 2020 and is expected to reach $6,5 billion by 2026,
representing a compound annual growth rate (CAGR) of 11.6% during the period 2021-
2026 [10]. However, at the moment, the use of SAR satellites in the world is a wide, but not
mass practice. The main users of information from SAR satellites are government
organizations, large businesses, and scientists. Given the recent events in Ukraine, the use
of SAR satellite images for military and intelligence purposes is becoming more common.
According to Scott Herman, CEO of Cognitive Space: «You don't get a better opportunity
than this to show how remote sensing can support media storytelling» [11].

Ukraine was not an exception to the global trend of using satellite images. As Andrii
Kolesnyk, a former adviser to the head of the State Space Agency of Ukraine said in an
interview with the BBC: «Ukraine was buying satellite images even before the full-scale
invasion of Russia. About 30 — 35 million hryvnias per year were allocated for this» [12].
But he also said that it was mostly data from Chinese and Israeli optical satellites. Most of
the companies that provided Ukraine with informational support in the form of access to
satellite images after February 24, including Maxar Technologies and Planet Lab, also own
mostly optical satellites.

The acquisition by the Serhiy Prytula Foundation of access to the ICEYE company
database for a year and the capabilities of one of the satellites during its time in orbit had a
significant impact on the volume and quality of satellite information for Ukraine. First,
Ukraine can now receive data collected by SAR satellites, the advantages of which we have
already talked about earlier. Secondly, due to the absence of intermediaries, the speed of
obtaining information from satellites increases, which is important for quick decision-
making. Thirdly, such a precedent gives Ukrainian specialists experience in working with
SAR images and creates opportunities for further cooperation with partners in this field.

130 Bicuux Cym/[Y. Cepia «Exonomikay, Ne 4° 2022


https://ain.ua/2022/04/17/suputniki-maxar/

Currently, Ukraine's Main Directorate of Intelligence owns the data from the satellites.
Therefore, SAR satellite images are used mainly in the military sector. SAR images from
satellites help the military to map the territory and detect objects on the surface of the earth
(for example, to find buildings, logistics routes, missile sites, camouflaged equipment, etc.)
It is most likely that this direction of using SAR images will be the most relevant in the
short term for Ukraine. But the acquired satellite of the ICEYE company will remain at the
disposal of Ukraine throughout the entire period of its operation. Contacts and partnership
relations with space companies and the experience of working with SAR images of
Ukrainian specialists will also remain. This creates much wider opportunities for the use of
SAR images in Ukraine in the future.

The authors think that the use of images from SAR satellites in Ukraine in different
directions is promising for the post-war economic development of Ukraine. The main areas
of use of SAR images are described below.

1. Monitoring of urban development. This area is particularly relevant for Ukraine,
given the need to rebuild cities that suffered from the Russian invasion. Images from SAR
satellites help to analyze the state of cities in almost real-time and display expansion, and
changes within them, thus they provide data for planning and decision-making on the
development of cities, optimal allocation of resources for their development, etc. An
example of the real use of SAR in this area is the study of changes in land use in the city of
Hangzhou (China) from 2000-2003, in which the use of SAR technology made it possible
to create an accurate map of the city, reflecting its rapid pace of economic growth and
development.

2. Analysis of the state of the country's infrastructure. SAR satellite images, which have
high resolution, allow monitoring of the state of the road surface, subsidence, and
displacement of the soil over a large area, and analyze the situation with problematic areas
of infrastructure. Successes in this area would help Ukraine solve problems with
infrastructure quality monitoring and increase the country's logistical attractiveness and
convenience (its investment attractiveness and population welfare). But according to
American scientists, SAR-based methods are useful as a complementary tool rather than a
replacement for current technologies and practices, specifically in the sense of the state of
good repair [13].

3. Land use analysis and soil condition monitoring. Analysis of time series of SAR
satellite images allow timely detection of fluctuations, subsidence, landslides, etc.
Previously, such changes in the early stages were often imperceptible and could lead to
significant destruction and injuries. But today the SAR startup Synspective, through the
analysis of soil deformation carried out in Guatemala City (Republic of Guatemala) during
2018-2021, has proven that the application of SAR technology can be a solution to this
problem.

4. Hydrological research and monitoring of water resources. Hydrological research has
always required considerable training and a large amount of equipment. With the use of
SAR satellite images, mapping and monitoring the state of surface water bodies has become
much easier and cheaper. This can help solve the problem of dumping waste into rivers and
improper disposal of waste by enterprises, the relevance of these topics for Ukraine. Also,
satellite images are often used to track boats (including poaching). Such use of SAR would
help Ukraine control merchant vessels in the waters of the Black and Azov Seas. An
example of such use of SAR is the assessment of the impact of the crisis caused by Covid-
19 on the frequency of ships entering the waters of the French Mediterranean Sea in 2020.

5. State sphere. Obtaining accurate and up-to-date information about the state of large
areas is extremely important for decision-making in the public sector. The SAR satellite is
one of the most effective tools that have such capabilities. In particular, SAR satellites'
images can help Ukrainians detect crimes: illegal construction, extraction of natural
minerals (in particular, amber), deforestation, fishing, etc. Exposing such types of illegal
businesses can be one of the tools for solving the problem of the shadow economy in
Ukraine.
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6. Insurance. SAR satellite images can be a reliable source for assessing damage and
destruction caused by natural disasters or military actions (this is currently very relevant for
Ukraine), monitoring the activities of entities, etc. Thus, the automation of property and
loss assessment becomes less time-consuming, which allows insurance companies to free
up human resources. A successful example of this application of SAR imaging abroad is
the study of the consequences of the flood in the Darbhanga area (India) in 2017.
According to the authors of the study: «These findings are crucial ... to assess flood
impacts» [3].

7. Agricultural business. There are many possibilities for using images from SAR
satellites in the agricultural field. For example, SAR time series can help with crop
inventory, crop cycle monitoring, plant biophysical changes, etc. Research aimed at
creating long-term inventories of crop types has already been conducted in Ukraine (in the
Belotserkivskyi district of the Kyiv region). According to the authors of this study: «It
allows one to monitor compliance of crop rotation rules, which are necessary for the
preservation of soil degradation. In particular, violations of winter wheat, winter rapeseed,
sunflower, and maize were identified» [6]. Continuation of research in this field can
increase the efficiency of the use of land resources in Ukraine and the profitability of the
agrarian business.

8. Energy and mining industry. As mentioned earlier, SAR satellite images allow for
soil condition monitoring. This opportunity is important for the energy and mining industry.
The territory of Ukraine is rich in deposits of oil, gas, coal, etc. So, businesses in Ukraine
can use SAR images for geological exploration operations, prevention of accidents at the
mining site, and control of construction or production work on a large scale (in particular
oil or gas exploration works, construction, and maintenance of oil pipelines). This use of
SAR images can increase Ukraine's energy security

It should not be expected that the use of SAR satellite images will be implemented in all
the listed areas in post-war Ukraine in the short term. After all, SAR is an economically
valuable highly specialized tool that requires considerable effort for data processing.
Therefore, the main users of SAR are likely to remain government institutions and large
businesses.

However, the increase in the number of non-state space companies launching small
constellations of SAR satellites, and the simplification of processing and analysis of big
data will increase the level of use of satellite SAR images in Ukraine. In addition, SAR can
become a tool for assessing large-scale destruction caused by military actions, monitoring
the state of the territory (forests, water resources, agricultural land, infrastructure),
rebuilding cities, etc. The effectiveness of the use of SAR satellites in the Russian-
Ukrainian war and the tension in the international political situation may increase interest in
the use of SAR satellites in the field of defense and intelligence. Given this, the value of
Ukrainian specialists who have gained experience in the practical use of SAR during
military operations will increase.

The other most likely area of use for SAR is the prediction, monitoring, and assessment
of the consequences of natural disasters (the number of which is expected to increase
shortly due to global warming). Developing the use of SAR in other industries will likely
take more time and effort, but overall, the market for SAR imaging will continue to grow
rapidly. Ukraine has a chance to be at the forefront of these changes. Figure 5 shows the
approximate sequence of the introduction of SAR in various areas.

Consolidation of Ukraine in the market of SAR technologies will make it a more
investment-attractive country with a better level of ecology, will increase the welfare of the
population and the efficiency of production in an intensive way. Of course, future success
will require a more specialized study of the opportunities and challenges of SAR imaging
applications.
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Military direction

from February 24, 2022, the Defence Intelligence of the
Ministry of Defence of Ukraine uses satellite SAR data
provided by partners in the defense and intelligence sector

Reconstruction of de-occupied territories

In the de-occupied territories, SAR will be used to assess the
destruction, monitor the state of reconstruction of citics, the
state of their infrastructure, ete.

Ecology and the state sphere

SAR will be used to monitor the environment (land use,
water resources, natural disaster forecasting, detection of
illegal exploitation of natural resources, etc.)

Business
Businesses in insurance, agriculture, energy and mining
industry, and other industries will start actively using SAR

®/® @ ®

Figure 5 — The sequence of areas of use of SAR in Ukraine

CONCLUSIONS

In recent years, SAR satellite images have become the subject of many studies. SAR is
an effective tool for obtaining large amounts of data about objects and processes on the
Earth's surface. The uniqueness of the technology is the possibility of round-the-clock use
in any weather conditions and the high resolution of modern radars. Currently, the practical
application of this technology is not widespread, but there are a sufficient number of cases
that confirm the effectiveness of using SAR images in many areas (in particular, the
successful experience of using SAR in India, Guatemala, China, and France is considered).

The main areas of SAR application in the world are scientific, environmental protection,
infrastructure, and military spheres. The military sphere gained more popularity after the
example of the effective use of SAR images by Ukraine for intelligence and defense
purposes in the Russian-Ukrainian war. Another identified consequence of the use of SAR
in Ukraine is the creation of prerequisites for the future spread of the use of SAR images in
this region, which will contribute to its post-war economic development. Prospective areas
of application of SAR technology are military intelligence, insurance, energy and mining
industry, agricultural and public sectors, hydrological research, soil condition monitoring,
and development of cities and infrastructure.

Widespread use of SAR images in the short term is unlikely. Because this technology
has a rather specialized use and requires a lot of resources to receive and process data.
However, the increasing number of space companies owning SAR satellites and the
simplification of data processing and analysis will make the use of satellite SAR images
more common. Thanks to this, SAR can become a tool for Ukraine to assess the destruction
caused by military operations, monitor the state of the territory, rebuild cities and
infrastructure, etc. This will lead to the post-war economic development of Ukraine: will
make Ukraine a more investment-attractive, ecologically and economically developed
country. Therefore, conducting further research on this topic is very promising for the
Ukrainian academic community and society. The identified main directions of further
research in the field of using SAR satellite images are the improvement of methods of
processing primary data of SAR satellites, processing, and analysis of time series of SAR
images, experiments on the practical application of SAR at the regional level in the areas of
infrastructure and environmental monitoring.

SUMMARY
Auenko B.B, Mocunvna K.O. AHani3 MOKJIMBOCTell 3aCTOCYBAHHSI CYNYTHHKOBUX PajapiB 3 CHHTETHYHOIO
anepTypoIo IS NiC/IIBOEHHOT0 eKOHOMIYHOI0 PO3BUTKY YKpaiHHU.
Cynymuuxu 3 padapamu 3 CUHMEMUYHOI0 anepmypoio € NepCneKmuBHOK MeXHONO2IE, KA 30amHa UBeCmi
CYCRIinbCmeo Ha HOBUIL pieenb pobomu 3 OanuMu npo HasKoauwiHe cepedosuiye. SAR cynymuuku 00360110me
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ompumysamu yinodo608y O0emanvhy iHopMayilo npo eauxi OLISHKU Mepumopii npomscom 0082020 HAC).
3as0sKku 3MeHweR IO BUMPAM HA 3aNYCK | VMPUMAHHS CYNYMHUKIS, PO3GUMKY MeXHOA02il | Memodie pobomu 3
inghopmayiero, noMMuUYi KOCMIYHUX A2EHMCMSE 3 HAOAHHS YACMUHU OAHUX OISl OE3KOULMOGHO20 GUKOPUCMAHHSL
sacmocysanisi SAR cynymuuxie ma ix 0oCHiONceHHs cmaiomos éce Oilbul aKmyarbHUMU. Y pamkax pociticbko-
VKPAiHCbKOT 6iliHU YKpaina noyana akmueHo 8UKOPUCMOBYEAMU CYRYMHUKOBI 300PaAdiCeHHs. 01l PO36I0Y8AIbHUX
ma o6oponnux yinei. Poboma 6 yvomy Hanpsmky Mmodice cmamu CHpUusmiuGUM npeyeoeHmom Os Oinbud
wiupokoeo 3acmocysanisi SAR mexnonozii 6 maiibymuoomy. Tomy memoro 00CHONCEHHS 00PAHO O0CIONCCHHS
nepcnekmus i MOXNCIUBUX Hanpsmkie 3acmocyeanusi SAR 306padiceny 6 Yxpaini 3 memoio il nOBOEHHO20
EeKOHOMIUHO20 PO36UNIKY.

V pobomi posenanymo keiicu sacmocysanns SAR 300padicenv y piznux kpainax ceimy (30kpema, IHOIi,
T'samemani, Kumai' i @panyii). Poszersnymo mendenyii punky SAR 306pasicens y ceimi ma Ykpaini. Ha ocnogi yiei
inghopmayii GUCYHYmMo npunyuients w}ooo nepcnekmusHux cgep zacmocysanns SAR cynymmuuxie ma 3acanshoeo
PO36UMKY BUKOPUCAHHS Yi€l mexHono2ii ¢ Yipaini. ¥ x00i 0ocniodicenns kopucmyganucs makumu Memooamu, sK
aHaniz i cunmes, iHOyKYis i 0edyKyis, abcmpakyis i y3a2aibHeHHs. 3a pe3yibmamami 00CAIONCeHH OCHOBHUMU
cehepamu 3acmocysannsi SAR y ceimi € naykosa, npupodooxoponna, ingppacmpykmypra ma siticekoéa. Ocmanms
cmae 6ce OLnbw AKMYaIbHOIW 3 02150V HA 3A20CMPENHsL NOIIMUYHOL cumyayii' y ceimi ma ycniuine 3acmocy@ants
SAR 306pasicenv Ykpainoio 0ist po36i0ysanibHux ma 000pOHHUX yinell y poCiiicbKO-YKPAIHCOKIl BIlIHi.

Tnwum susienenum Hacaiokom sacmocysanns SAR 6 Vkpaini € cmeopenns nepedymos O Maubymusb020
nowupennsi euxopucmanuna SAR 306padsicenv y yvbomy pecioni. Y cmammi 8UOKpeMIeHO NepCneKmueHi 2any3i
sacmocysanus SAR mexnonocii, a came: 8ilicbkoa pO36iOKA, CMPAXYBAHHA, eHepzemuyHa ma 000ysHa
NPOMUCTOBICMb, AZPAPHULL MA 0EPHCAGHUTL CEKMOPU, 2I0POJIO2IMHI OOCTIONCEHHS, MOHIMOPUHE CMAHY [PYHMY,
poseumky micm ma ingpacmpykmypu. Ha Oymxy aemopie, SAR 306padsicennsi ne HaOyoymv HOECIOOHO20
BUKOPUCIAHHA Y KOPOMKOCHPOKOSIl NEePCneKmusi, npome pPuHOK iX 3aCmocy8anHs 3HAYHO 3pOCMe NPOMALOM
Hacmynuux pokis. Yowce naionudscuum uacom SAR mooice cmamu 0ns Ykpainu iHcmpymeHmom OyinKu pyuHy6aHs
BHACTIOOK BILICbKOBUX Oill, MOHIMOPUHZY CIMAHY Mepumopii, 8i06y006u Micm ma iHGpacmpykmypu moujo.

Ockinvrku purox SAR 300padciceHb AKMUBHO PO36UBAEMbCS 3ApPA3, YVHIKAMbHUU 00C6i0 VKpainu modice
donomozmu il 3aKpinumucs y AKOCMi O00OHO20 3 20J06HUX 2pABYI8 DUHKY, WO CHPUsIMUME [HMEHCUBHOMY
NOBOECHHO20 EKOHOMINHO2O0 pO36UmKy YKpainu ma 00b6pobymy ii nacenenmns. Ilpome 0ns maxkoeo eexmopy
PO36UMKY He OOCMAMHbO SUKTIOYHO NOZUMUBHO20 00C6i0y euxopucmanus SAR, ycnix Vkpainu y yit chepi
suMazamume nooanblo2o Oilbul Cneyianiz3o08aHo20 BUBYEHHSI MONCIUBOCMEN ma SUKIUKIE 3acmocyéanHs SAR
300padicerb. OCHOGHUMU HANPSAMKAMU NOOANLUUX OOCTIONCEHb € YOOCKOHANCHHS Memooieé 00pobKU NepeuHHUX
Ooanux SAR cynymHuuxis, 06pooku ma ananizy yacosux psoie SAR, ekcnepumenmu 3 npakmuiHo20 3ACMOoCY8aAHHs
SAR Ha pezionanvromy pieHi y chepax MOHIMOPUHEy IHGPACmMpyKmMypu ma CmaHy HAKOIUWHBLO20 CEPe00BULYd.

Ilpakxmuuna 3nauywicms O0ocniodcenv SAR 306padicenv € oueguoHolo, ockinbku sukopucmanus danux SAR
CYNYMHUKIG Yoice NOKA3AN0 CBOI0 Pe3yTbMAMUGHiCnb, K 3aciO 6UAGIEHHSA CKYNYEeHb GOPOJICOi meXHiKku ma
YVKpinienv nio uac eiticekogux Oitl. Tooc nodansuiuil po3eumoxk Ykpainu y yitl cghepi 003601umb O0epIicasHUM
iHcmumyyisim ma eenukomy 0OisHecy peanizyeéamu 30ip 3HAYHUX MACUGI6 OAHUX NPO 06 €kmu ma npoyecu Ha
mepumopii’ Ykpainu, wo 003601umos 06 €KmMuHo oyinumu 0ocsiu pyiiHy6ars 3a80aHUX BHACTIOOK BIlICbKOBUX Oill
ma onmumizyeamu nioxio 00 6i06ydoeu deokynosanux mepumopii. Ilizniwe poszeumox SAR mexunonoziit mooice
oonomozmu Vkpaini epekmueno mowimopumu cman ma OUHAMIKY CLIbCbKO20 20CNOOapCmaa, IpYHmIs, Jicie ma
B0OHUX pecypcie, nonepeodcysamu ma peasysamu HA CMUXiiHi uxa, cioKyeamu 3a po3GUMKOM Micm ma
CMaHoOM IHGpacmpykmypu mowo.

Knrwouosi cnosa: paoap 3 cuHmemuuHolo anepmyporo, CynymHUKO8i 300padcenHs, MOHIMOPUHe Micyesocmi,
Kapmoepag)yeants, mexHoN02ii, eKOHOMIYHUL PO3GUMOK.
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