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Abstract. Furopean Union is a union of sovereign democratic countries which commonly agreed to integrate and, depending
on the area, cooperate towards achieving better quality of life of European citizens. In the case of safety and security, since it is
still national domain mainly, rather cooperation than integration aspect is prevailing. Since threats do not respect administrative
borders it is the most important to do as much as possible for the cooperation improvement which, in fundamentals, could be done
by knowing and understanding each other’s national civil protection and emergency response systems. Things are getting even
more complicated if the object of scientific inquires in this respect is a country which is actually a federation of autonomous
states as in the case of Spain or Germany. Then the national system as a matter of fact is being composed of a few or even
several autonomous regional systems which are constituted and requlated on the regional level of the federation. This type
of situation results from the historical, political, geographical backgrounds and due to many more reasons, however, it is always
good to put a question how such systems operate in case of emergency? In order to present a synthetic description of the Spanish
civil protection and emergency response system scientific methods of cognition such as the critical analysis of legal acts and
normative documents as well as synthesis were used in the research. The study concluded with the future challenges for the system
which should be undertaken to improve its efficiency.
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Introduction

The European Union, being an international governmental organization, has
a natural tendency to institutionalize different dimensions of its member states
activities. Its being done through EU regulations which could have different impact
and bounding strengths on the states performance.

Treaty on the Functioning of the European Union (TFEU) regulates division
of competences between the EU and member states. These competences are
defined through division of areas in which the EU has exclusive or shared compe-
tences with its member states. Moreover, there is also another third set of areas
which is only coordinated or supplemented by EU actions. The exclusive compe-
tences of the EU concern following areas:

« customs;
« establishing competition rules necessary for the functioning of the internal
market;

« monetary policy for the member states whose currency is euro;
« conservation of marine biological resources under common fishery policy;
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« common commercial policy;

« conclusion of an international agreement when its conclusion is provided for
in a legislative act of the EU or is necessary to enable the Union to exercise its
internal competence, or insofar as its conclusion may affect common rules
or alter their scope!

Shared competences between the EU and member states applies in the follow-

ing principal areas:

- internal market;

« social policy;

. economic, social and territorial cohesion;

« agriculture and fisheries, excluding the conservation of marine biological
resources;

« environment;

« consumer protection;

« transport;

« trans-European networks;

« energy;

- area of freedom, security and justice;

- common safety concerning public health matters in aspects defined in the
treaty.

The third and the last regulated by the EU set of areas in which the EU has com-
petence only to carry out actions to support, coordinate or supplement the actions
of the member states includes:

«  protection and improvement of human health;

« industry;
. culture;
- tourism;

« education, youth, sport and vocational training;

«  civil protection;

« administrative cooperation.?

Division of the competences clearly shows that the member states are still hold-
ing the primary responsibility for providing acceptable level of internal security.*
The EU has at most the right to share this competence if agreed with the member
states as it is for the area of freedom, security and justice or support, coordinate,
supplement member states actions in the area of civil protection. The areas of free-
dom, security and justice as well as civil protection seem to be the key domains
contributing to the internal security of each member state.

In a globalised world the process of integration and cooperation between
states ensures better quality of life trough economic integration, however, it can
also generate new threats. In order to fight these threats there is a strong need for
cooperation over the administrative borders of the states. Therefore the EU has
an important role to manage this type of cooperation in security domain. Moreover,

! Treaty on the Functioning of the European Union (TFEU), art. 3.1.
2 |bid., art. 4.1.

3 Ibid.,, art. 6.

4 The Treaty on European Union (TEU), art. 4.2.
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the integration processes enable to be better prepared for other emergencies like
natural or man-made disasters which also do not respect administrative borders
of countries. It is being done by pooling and sharing civil protection and security
assets in frames of the Union Civil Protection Mechanism.?

Since the crisis and disaster management in the European states, with no distinc-
tions, necessarily includes risk assessment process, it was clear for the EU that this
area should also be somehow harmonized among the countries. Since this is area
of civil protection as a support action, the EU issued Risk Assessment and Map-
ping Guidelines for Disaster Management which is not a binding document for the
member states, however, it supports their obligations to provide acceptable level
of internal security.®

All the above mentioned EU actions contribute to the internal security of the
member states by international involvement of the EU and the member states
in case of an emergency, however, it is necessary among the states to understand
each other crisis management and security national systems in order to cooperate
in this framework effectively. As a consequence of historical, cultural, economic,
political and other differences between the states, the national systems in many
cases significantly differ one from another. The solidarity clause obliges the
member states and the EU to assist each other in case of major emergencies.’
It can only be done if we know and understand how the other member states have
organised their internal security systems since it is an individual right of each state.
Simply, you can offer or provide a support only if you know how your partner
is functioning.®

Material and methods

The research is mainly based on the analysis of key Spanish national regulations
dedicated to the crisis management system of the country. To understand the crisis
management system it is required to describe the country and its political system
shortly. The article analyses Spanish internal security system through major risks
assessment and emergency planning processes, crisis management and civil pro-
tection system, law enforcement institutions and civil military cooperation aspects.
It searches for an answer to a question of how the system and its institutions work
together? Moreover, the article seeks for similarities between Polish and Spanish
systems. Finally, it predicts the main challenges for the Spanish crisis management
and civil protection system in the nearest future.

5 Decision No. 1313/2013/EU of the European Parliament and of the Council of 17 Decem-
ber 2013 on a Union Civil Protection Mechanism.

¢ Commission Staff Working Paper — Risk Assessment and Mapping Guidelines for
Disaster Management, 2010.

7 Treaty on the Functioning of the European Union (TFEU), art. 222.

8 Zweglinski T, Morgado C, Analytical Approach to Cooperation Between Fire Brigade
and the Police — Comparison Study on Base of Polish and Portuguese Experiences. Internal
Security, 18,Vol. 10 Issue 1, pp. 161-181.
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Results

Characteristic of the country

The Kingdom of Spain is geographically located in Southwestern Europe.
It occupies most of the Iberian Peninsula and also the archipelagos of the Canary
Islands in the Atlantic Ocean and the Balearic Islands in the Mediterranean Sea and
the cities of Ceuta and Melilla in North Africa. It has an area of 505,370 km? and
a population of 46,815,916 inhabitants® with a density of 91.95 inhabitants/km?. The
capital is the city of Madrid.

The political form of government is Parliamentary Monarchy, established by the
1978 Constitution. The head of state is the King, who has no initiative of his own
in his political acts, and must always be endorsed by the competent political
authority. The legislative power is exercised by the Parliament whose members are
elected in general elections by universal suffrage every four years. The executive
power is exercised by the Government, whose president is elected by the Parlia-
ment. The judicial power is exercised by the courts and tribunals, which are formed
by independent judges and magistrates.

In terms of territorial organization, there are mainly three levels. At the local
level there are Town Councils whose members are elected in municipal elec-
tions by universal suffrage every four years. The Town Councils by majority of its
members appoint the Mayor who is the highest political representative at the local
level. At the regional level, there are Autonomous Communities whose representa-
tive institution is the Autonomous Parliament which is elected every four years
in regional elections by universal suffrage. The Autonomous Parliaments appoint
the President of the Autonomous Community who is the highest political repre-
sentative at the regional level. There are 17 Autonomous Communities. In turn, the
Autonomous Communities are subdivided territorially into Provinces, with a total
of 50 Provinces in Spain. At the national level the highest political leader is the
President of the Government elected by the Parliament. In addition, the national
government designates a representative called Delegate of the Government of the
State for each of the Autonomous Communities.

Risks and civil emergency planning

The basic Spanish civil protection regulations oblige the government to develop
a General State Civil Protection Plan that defines the organization and procedures
for action. Likewise, it also obliges the Autonomous Communities to develop
Regional Civil Protection Plans, also developing their organization and procedures
of action in their territorial scope. Likewise, Special Plans must be developed to face
the following risks:

. forestfires,

. floodrisk,

° Spanish Statistics National Institute. Electronic source: https://www.ine.es, accessed: 7.06.
2019.
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« adverse weather phenomena,

« seismic risk,

- tsunami risk,

- volcanicrisk,

- nuclear risk,

« radiological risk,

« chemical risk,

« transport of hazardous materials,

« accidents in facilities or processes in which biological substances are used

or stored,

- civil aviation accidents,

- protection of the population in case of armed conflict.

These Special Plans may be National or Regional, depending on their territorial
scope of application, except for those of nuclear risk and war that in any case will
be National. In the case of Special Plans at the National level, the Government will
be obliged to carry them out, and the Special Plans of the Autonomous Community
will be carried out by the respective Autonomous Communities.

Preceeded by risk analysis, each of these Special Plans will describe civil pro-
tection in its risk area. The mentioned risk analysis will be carried out with the
combination of an analysis of the hazard (possibility of the occurrence of the
loss) and of an analysis of the vulnerability (degree of losses or damages that may
be suffered by the population, goods and the environment). Once this is done, the
territory will be zoned according to the risk, making vulnerability and risk maps that
will determine the means and resources that must be available for emergencies,
as well as their territorial distribution. The Plans will also define different periods
of danger throughout the year.

In general, due to its dry and sunny climate forest areas of the country are fire-
prone especially during summer season.

On the other hand, the area of the Mediterranean coast, due to the meteorologi-
cal phenomenon called ‘cold drop’, is prone to flooding. This phenomenon consists
of torrential rains that occur between the end of summerand the beginning of autumn.

In the Autonomous Community of Murcia (southeast of the country), there is an
area with seismic activity mainly due to the existence of three seismic faults (Alhama
de Murcia, Cadiz-Bullas-Alicante and Vega Media del Segura) within the scope of the
Betic Mountains. The last major earthquake in Spain, with a magnitude of 5.1 at the
time, took place in the city of Lorca (Murcia) in 2011, resulting in 9 deaths and 80%
of damaged buildings and homes.

The volcanicrisk is centred in the Canary Islands, off the coast of Mauritania. They
are of volcanic origin and have several volcanoes, among them the Teide on the
island of Tenerife whose last eruption was in 1798, or the Timanfaya on the island
of Lanzarote, whose eruption of 1730 transformed the island by burying 9 villages
and covering a quarter of the island with lava. The last eruption of the Timanfaya
was in 1824.

Regarding the nuclear energy related risk, in Spain there are 5 active nuclear
power plants with 7 operating reactors. There are 2 more (Madrid and Garona)
which are now in the process of shutting down (Figure 1).
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Figure 1. Nuclear power plants
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These are ‘Almaraz’ with two reactors in the Autonomous Community
of Extremadura (in the central-southwest area of the Iberian Peninsula), ‘Trillo’
in the Autonomous Community of Castilla la Mancha (in the central-southeast area
of the peninsula), ‘Cofrentes’ in the Valencian Community (on the east coast), and
‘Vandellés’ and ‘Ascd’ (both in the Autonomous Community of Catalonia on the
northeast coast of the peninsula), counting ‘Ascé’ with two reactors (Figure 2).

Figure 2. Reactors operating in Spain

Net First Commercial

Type . Owner (%); operator
b power operation ( ) P
SRS bR 1011 1987 1981 6/2020
1 Iberdrola 53%, Endesa 36%, Gas Natural Fenosa
11%; CNAT
PWR 1006 1983 1984 6/2020
PWR 995 1983 1984 Endesa (100%); ANAV 09/2021
PWR 997 1985 1986 Endesa (85%), Iberdrola (15%); ANAV 09/2021
(el BWR 1064 1984 1985 Iberdrola (100%); Iberdrola 3/2021
’ Iberdrola (48%), Gas Natural Fenosa (34.5%), EDP
Wil PWR 1003 1988 1988 (15.5%); CNAT 11/2024
I
> S5 pwrR 1045 1987 1988 Endesa (72%), Iberdrola (28%); ANAV 7/2020
7121
tal (7
A Mwe
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In order to control and monitor the functioning of all of them in real time, the
Nuclear Safety Council has its headquarters in Madrid which, in addition to being
the highest advisory body in case of a nuclear emergency, is also the highest
authority in this matter.

Crisis management system

In all Emergency Plans (both Special and Territorial) it is established who will
be the Director of the Plan in charge of all the actions carried out under the Plan,
under unique command criteria. Depending on the severity and territorial scope
of the situation, incident management will be performed by the person designated
by the authorities of the respective Autonomous Community, or by the Delegate
of the Government of the State in the mentioned Autonomous Community.

The establishment of an Operational Coordination Centre (CECOP) will be also
considered. All the operations will be directed and coordinated there. The Centre
is usually established depending on the Autonomous Community in which there
is permanent communication with the Advanced Command Post (PMA) of the first
responders at the place of the incident.

The Advanced Command Post (PMA) will be located at the place of emergency,
and its function is, on the one hand, to coordinate the performance of the first
responders and, on the other hand, to channel the information transmitted to the
Director of the Emergency, which is in the CECOP or Integrated Operative Coordina-
tion Centre (CECOPI).

The PMA is formed by a representative of each of the services involved in the
incident: firefighters and rescue services, paramedics, social services, security
services and technical services; all subordinated to the Emergency Coordinator.
In addition, a communications system will be established to ensure communica-
tions between services and authorities.

In the PMA, a command or a decision-maker will be integrated in each of the
first responders services. The representative of the firefighters and rescue service
will also be the head of the intervention in the hot zone of the emergency. Also,
there will be a representative of the paramedics and one from the law enforcement,
and all the requirements for these services in the intervention must be processed
through them. In addition, there will be Civil Protection Technicians of the Autono-
mous Community specialized in the type of emergency (fire, chemical, flood, etc.)
that advise on safety matters. Above all of them there is an Emergency Coordina-
tor, to whom all the members of the PMA will report about all the actions that are
carried out, channel all the information that is transmitted and all the requests
of resources that are made to the CECOP / CECOPI.

Depending on their severity and territorial scope, emergency situations are clas-
sified as:

- Situation 0: Emergency situation in which the risks are limited to the
installation itself and can be controlled by the resources available in the cor-
responding internal emergency plan or self-protection plan. In this case, the
Civil Protection Plans are not activated;

« Situation 1: Emergency situation in which it is foreseen that the risks may
affect people inside the facility, while the repercussions abroad, although
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very improbable, can not be controlled only with the resources of the plan
itself, or internal emergency or self-protection plan, rendering the interven-
tion of services of the Regional Plan necessary. In these cases the Regional
Plans are activated and the CECOP is constituted;

- Situation 2: Emergency situation in which it is foreseen that risks may affect
people both inside and outside the facility and, consequently, the support
of state-owned resources is foreseen. In these situations the CECOPI is con-
stituted integrating the Delegate of the Government of the State, so that
he coordinates the state resources, being the Director of the Plan in the
authority of the Autonomous Community;

« Situation 3: Emergency situation in which the nature, severity and extent
of the risks require the declaration of national interest by the Minister of the
Interior. The CECOPI constitution will be mandatory, and the Delegate of the
State Government will become the Director.

The CECOP may function as an Integrated Operative Coordination Centre
(CECOPI), when the Delegate of the State Government is integrated or acts as the
Plan Director when national interest has been declared, or when no such situation
has been declared but can be foreseen to happen. An emergency will always trig-
ger a declaration of a national interest in the following cases:

« when the protection of persons and goods is required in states of alarm,

exception and site;

« whenitis necessary to coordinate situations that affect several Autonomous
Communities and require the provision of resources at a supra-autonomous
level;

« when, due to their effective or foreseeable dimensions, they require
a national command.

Once an emergency situation of national interest has been declared, a National
Centre for Emergency Monitoring and Coordination will be established by the State
Government, the Emergency Director (who will be the Minister of the Interior, or the
person designated by him), the representatives of the authorities of the Autono-
mous Communities involved in the Emergency, as well as the top political leaders
of each of the emergency services that intervene.

Civil protection system

The National System of Civil Protection in Spain is regulated by law no. 17/2015.
This law includes civil protection institutions. To determine risks on a territory based
on the conditions of vulnerability and possible threats, as well as to perform the
analysis and study to obtain information and predictions about dangerous situa-
tions, the National Information Network on Civil Protection is created. This Network
allows the collection, storage and quick access to information about known emer-
gency risks, as well as about protection measures and the resources available for
this, at the same time ensuring the exchange of information.

The National Information Network on Civil Protection will contain:

- the National Map of Civil Protection Risks, as an instrument that allows

identifying geographic areas susceptible to suffering damages due to emer-
gencies or catastrophes;
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- official catalogues of activities that may originate a civil protection
emergency, including information about the centres, establishments and
dependencies in which they are carried out;

« computerized registry of civil protection plans, which will integrate them all
under the terms established by regulations;

- catalogues of available resources (human and material resources, managed
by Public Administrations or by entities of a private nature, that can be used
by the National Civil Protection System in case of emergency);

- the National Registry of Data on Emergencies and Catastrophes, which
includes information on those that occur, the consequences and losses
caused, as well as on the means and procedures used to alleviate them.

The service of communication of notices to the authorities competent in civil pro-
tection will be made by the National Civil Protection Alert Network, so that essential
public services and citizens are informed of any emergency threat.

The National Centre for Monitoring and Coordination of Civil Protection Emergen-
cies is in charge of managing both the National Civil Protection Alert Network and the
National Information Network on Civil Protection. In addition, the National Centre for
Monitoringand Coordination of Civil Protection Emergencies hasthefollowingfunctions:

« actsas an Operational Coordination Centre (CECO) in emergencies of national
interest, integrating the competent emergency coordination services of the
Autonomous Communities, as well as the information networks for the man-
agement and coordination of the emergency services involved;

« acts as a point of contact for communication and exchange of information
with European Union bodies and other international organizations;

- periodically disseminates data and statistics on emergencies and evaluates the
convenience and way of using social networks in a civil protection emergency;

- channels the information that must be provided to citizens and public and
private entities.

At the highest level of civil protection institutions there is the National Council
for Civil Protection, whose objective is coordination and cooperation between all
territorial administrations that have competences in civil protection emergencies.
It is formed by the Minister of the Interior (who chairs it), the ministers determined
by the government, the representatives of the Autonomous Communities and
a representative of the Spanish Federation of Town Councils. Its basic mission is to
approve the basic lines of the Strategy of the National Civil Protection System.
In addition, it will have the character of the Spanish Committee of the International
Strategy for Disaster Reduction of the United Nations."

Security and law enforcement institutions
in civil protection operations

The Security Forces have alegal obligation to collaborate in civil protection actions.
The Civil Protection Plans allow assigning functions to the Security Forces, but with-
out attributing them to the specific units, and they will always act under the direction
of their natural commanders. The main functions that must be performed are:

19 Electronic source: https://www.unisdr.org/partners/countries/esp, accessed: 07.07.2019.
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« closing of the damaged area;

« control and arrangement of accesses and exits;

« maintenance of order and internal security;

« monitoring and directing road traffic in the nearby streets to facilitate the

accessibility of the intervention and rescue resources;

« evacuation of people, property in danger or victims;

- inaddition, they may have specialized intervention and rescue units in CBRN

incidents.

When participating in civil protection emergencies, the local heads of the
security forces will be integrated into the emergency command centres (CEPOC
or CECOPI as appropriate), and in the field, they will have a representative in the
Advanced Command Post (PMA). In addition, when the emergency is declared
of national interest, the chief political officer of the security forces involved will be a
part of the CECO, the National Emergency Coordination Centre.

In Spain there are two State Police Forces (National Police and Civil Guard) and
in two Autonomous Communities (Catalonia and the Basque Country) there are two
Regional Police Forces. In addition, all towns with more than 5,000 inhabitants will
have a Local Police Force. The Local Police where they exist, only have competences
in road traffic regulation in the towns and administrative police.

Although each of the State Police has a few specific competences (e.g. National
Police, documentation or control of games of chance, and Civil Guard control
of firearms and explosives or road traffic regulation), the division of competences
meets a territorial criterion. The National Police have jurisdiction in all the provincial
capitals and in cities with more than 50,000 inhabitants, and the Civil Guard in the
rest of the Spanish territory.

There are two Autonomous Communities with a special regime for historical
reasons, in which there are Regional Police Forces (Mossos de Esquadra in Catalonia
and Ertzaintza in the Basque Country) that assume almost all the functions of both
the National Police and the Civil Guard in all its territory, regardless of whether it is
arural or urban area.

The Security Forces have specialized groups in rescue and aquatic rescue, moun-
tain rescue, tracking and rescue dogs and helicopter air service, which collaborate
when there are civil protection emergencies.

In addition they also have specialized groups in explosives and CBRN, which will
intervene in case the emergency has a criminal or terrorist origin. In these cases, the
Security Forces are the only ones that legally have the capacity to collect evidence
in a judicial proceeding. In these cases the direction of the emergency happens
to be exercised by the commanders of the Security Forces, although they will
be supported by the civil protection structure.

Civil military cooperation

One of the fundamental pieces of the Civil Protection System in Spain is the
Military Emergency Unit (UME). It is a military unit that integrates soldiers from
the three types of military forces (Army, Navy and Air Force), which specialize
in intervention and rescue in forest fires, floods, earthquakes, etc., as well as a spe-
cific group for technological and environmental emergencies (CBRN). They have
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battalions of intervention, helicopters, communications and logistics. It is also the
only military unit that has the legal authorization to intervene in Spanish territory
as Civil Protection team.

When the emergency situation is declared of national interest (Situation 3), the
General Head of the UME launches the Operational Direction in the National Cen-
tre for Emergency Monitoring and Coordination. When the emergency situation
is declared as Situation 2, the UME can be activated to collaborate in the emergency
in question.

Discussion and conclusions

Future challenges for the Spanish Civil Protection System

The biggest challenge facing the Crisis Management and Civil Protection System
in Spain is the coordination of the Civil Protection Systems of the Autonomous
Communities. Before the Constitution of 1978, Spain was a strongly centralized
state, where regional institutions had very few powers and resources. The 1978
Constitution created a decentralized State, which has been built since then and
is still in process today. The Autonomous Communities were created, which were
gradually assuming competences that until then had been managed by the State
(health, education, civil protection, etc.), although not all the Autonomous Com-
munities did it at the same pace and not all assumed all the competences. This
has generated an asymmetric system, which can lead to coordination conflicts,
especially when in the same emergency two Autonomous Communities concur
with different levels of emergency management.

Each Autonomous Community has its own characteristics of population,
extension, climate and circumstances, which make them have different risks
of emergencies. In addition, each Autonomous Community also has autonomy
to allocate budgetary resources for civil protection.

The state coordinates and supervises that all the Civil Protection Systems of the
Autonomous Communities reach minimum levels. However, each Autonomous
Community designs its Civil Protection System based on its characteristics, risks
and resources.

Therefore, the great challenge for the coming years is to achieve, on the one
hand, the development of all the Special Emergency Plans of the Autonomous
Communities (not all have drawn up all the plans), and on the other hand, to achieve
a perfect coordination of the response to civil protection emergencies at all levels
of national, regional and local administrations.
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Streszczenie. Unia Europejska jest uniq suwerennych paristw demokratycznych, ktére wspdlnie zgodzity sie na integracje i,
w zaleznosci od obszaru, wspdtpracujq ze sobq w celu osiggniecia lepszej jakosci Zycia obywateli. W przypadku bezpieczeristwa
i ochrony, pozostajgcych nadal gtownie domenq narodowq, dominuje raczej aspekt wspdtpracy niz integracji. Poniewaz
zagrozenia nie respektujq granic administracyjnych, najwazniejsze jest, aby uczynic jak najwiecej dla poprawy wspdipracy, co w
gruncie rzeczy mozna osiggnqc poprzez wzajemne poznanie i zrozumienie krajowych systemdw ochrony ludnosci i reagowania
w sytuacjach kryzysowych. Sprawy komplikujq sie jeszcze bardziej, jesli przedmiotem badan naukowych w tym zakresie jest kraj,
ktdry w rzeczywistosci jest federacjq panistw autonomicznych, jak w przypadku Hiszpanii czy Niemiec. Wowczas system krajowy
w rzeczywistosci sktada sie z kilku lub kilku autonomicznych systeméw regionalnych, ktdre sq tworzone i nadzorowane na poziomie
regionalnym federacji. Tego typu sytuacja wynika z uwarunkowar historycznych, politycznych, geograficznych i z wielu innych
powoddw, jednak zawsze warto zadac sobie pytanie, jak takie systemy funkcjonujq w nagtych przypadkach? W celu przedstawienia
syntetycznego opisu hiszpariskiego systemu ochrony ludnosci i reagowania kryzysowego wykorzystano w badaniach naukowe
metody poznawcze, takie jak krytyczna analiza aktdw prawnych i dokumentéw normatywnych oraz synteza. Opracowanie
zakoriczyto sie okresleniem przysztych wyzwari stojgcych przed systemem, ktdre powinny zostac podjete w celu poprawy jego
efektywnosci.

Pestome. Feponetickuii (0r03 — 3Mo C0K03 Cy8epeHHbIX 0eMOKPAMUYeCKUX 20CY0apcme, Komapble C08MecmHo 002080pUsUCh
00 06e0uHeHuUU U, 8 3a8UcUMOCMU om cepbl desmenbHOCMU, 0 cosMecmHol pabome no JocmuXeHUko 6osee 8bICOKO20
Kauecmea XusHu 2paxoaH. B o6nacmu 6e3onacHocmu u oxpaHsl, Komopas 00 cux nop 0cmaemcs 8 0CHOBHOM HAYUOHANbHOL
chepoi, npeobnadaem acnekm compyoHUYecmad, a He 06sedUHeHUS. [T0CKObKY Y2po3bl He NPUSHAKM AOMUHUCMPAMUBHBIX
2PaKuL, Heo6XoduMo cOenIamb Kak MoXHo 6onbLe 018 passumus compyoHUYecmaad, Komopoe Ha camom deste Moxem Gbimb
docmueHymo 671a200aps 83AUMHOMY 3HAHUI U NOHUMAHUK HAYUOHAMbHBIX CUCMeEM 2DAXOAaHCKOU 060POHbI U Peazuposarus
8 C/1yHae 803HUKHOBEHUS Ype38biyaliHoll cumyayuu. Bee cmaHosumcs euje cioxHee, eciiu npedmemom ucciedosanuli 8 3moti
o6niacmu s8/15emca CMpaxa, KOmopas Ha camom dese 76719emcs (edepatueli aBMOHOMHbIX 20Cy0apcme, Hanpumep Ncnarus
wiu lepmanus. To20a HAYUOHANbHAS CUCMeMA HAKMUYECKU COCMOUM U3 HECKOTIbKUX LU HECKOMbKUX d8MOHOMHbIX pe2uo-
HATIbHBIX CUCMeM, Komopble C030almcs U KOHMPOUPYIMCA Ha pe2uoHanbHoM yposHe gedepayuu. lodoGHas cumyayus
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06yC/108/1eHa UCMOpUYeCKUMU, NOAUMUYECKUMU, 2602paghudeckumu U MHo2UMU Opy2umu npuduramu. O0Hako 8ceda credyem
3adamb cebe onpoc: Kak pabomarm makue cucmemsl 8 upe3gslyativoli cumyayuu? B yensx cunmemuyecko2o onucaHus
ucnaHckoli cucmeml 2paxoaHckol 060POHbI U peazupoBAHUSA Ha Ype3sbIYaliHble CUMYayuU 8 UCCIe008AHUAX UCNOMLb308ANUCH
makue Ko2HUMUBHble Memodbl, KaK KpUMUYecKuLi GHAU3 NPasosbix akmMoe U HOPMAMUBHbIX 00KYMeHMO8, d MAKxe CUHMes.
Hccnedosarue 3agepuiunocy onpedesneHuem 0anbHeliwux 3aday 04 cucmembl, Komopble HeOBX00UMO pewums ¢ yesbko
nosbiLLeHus ee yppexmusHocmu.
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