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Cybersecurity and nuclear infrastructure
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The convergence of cybersecurity and nuclear security presents a critical frontier in global
security, particularly as quantum computing continues to advance. Our research group is conducting
an in-depth investigation into quantum machine learning, with a specific focus on developing a
quantum algorithm that leverages the hidden subgroup problem (HSP) for data compression. This
novel approach targets datasets with previously unidentified symmetries, demonstrating significant
potential for applications in sensitive data processing, including nuclear security.

The algorithm exhibits an exponential reduction in query complexity when compared to its
classical counterparts, potentially revolutionizing the efficiency of data processing and security
protocols in the nuclear sector. By synthesizing quantum autoencoder architectures with the
quantum HSP algorithm, we have engineered a variational quantum circuit. This circuit
demonstrates the capability to autonomously identify and exploit inherent data symmetries, thereby
achieving highly efficient compression. In the realm of nuclear security, this quantum-enhanced
compression technique presents several promising applications. It could significantly improve data
storage and transmission efficiency for large-scale nuclear monitoring systems, while also
enhancing anomaly detection capabilities in the vast datasets generated by nuclear facilities.
Furthermore, this technology could contribute to the development of more robust encryption
methods for securing sensitive nuclear information and potentially lead to quantum-resistant
cryptography to safeguard against future quantum attacks.

However, these advancements also raise important questions about the vulnerability of
current cryptographic systems employed in nuclear facilities worldwide. As quantum computing
progresses, the development and implementation of quantum-resistant security measures become
crucial for protecting critical nuclear infrastructure.

This paper will delve into the technical aspects of our quantum compression algorithm,
comparing its performance to classical methods and exploring its potential applications in nuclear
security. We will also examine the broader implications of quantum computing for cybersecurity in
the nuclear domain, emphasizing the need for international cooperation and the standardization of
guantum-safe cryptographic protocols.

Our research aims to bridge the gap between theoretical quantum advances and practical
cybersecurity measures in the nuclear security landscape, offering valuable insights for
policymakers, researchers, and security professionals in this critical field.

The Hidden Subgroup Problem (HSP) is a fundamental computational challenge in quantum
computing and group theory that has attracted considerable attention due to its wide range of
applications and the potential of quantum algorithms to solve certain cases exponentially faster than
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classical methods. Essentially, an HSP involves a group G, a set X, and a function f that maps
elements from G to X . The critical aspect of this function is that it is constant and distinct on the
compatible classes of some subgroup H of G. The goal is to define this hidden subgroup H, as a
rule, by finding a set of generators for it.

Formally, given a group G and a function f :G — X with the promise that f is constant

and differentiable on adjacent classes of some subgroup H <G, the task is to identify H. This
framework encapsulates many important computational problems, including finding the period
(important in Shor's factorization algorithm), the discrete logarithm problem and some cases of the
graph isomorphism problem. The importance of HSP in quantum computing is due to the fact that
quantum algorithms can solve certain cases, in particular those involving Abelian groups, with
exponential speedup compared to the most famous classical algorithms. This quantum advantage
arises from the ability of quantum computers to create and manipulate superpositions of group
elements, apply the function f in quantum parallel mode, and obtain hidden subgroup information
using techniques such as the quantum Fourier transform.

The approach to solving HSP on a quantum computer usually involves preparing a
superposition of group elements, applying a function f, and then performing measurements to

obtain information about the hidden subgroup. The quantum Fourier transform plays a crucial role
in this process, allowing efficient extraction of periodicity information.

Although Abelian HSP is well understood and efficiently solved on quantum computers,
non-Abelian HSP remains an active area of research. The complexity of solving non-Abelian HSPs
varies depending on the structure of a particular group, and finding efficient quantum algorithms for
these cases is a major challenge in the field. The study of HSP is crucial not only for understanding
the power and limitations of quantum computers, but also for the development of new quantum
algorithms. As quantum computing research progresses, HSP continues to be in the spotlight, with
potential implications for cryptography, machine learning, and various other computational fields.
The ability to efficiently solve certain cases of HSP demonstrates a clear demarcation between
quantum and classical computing capabilities, highlighting the transformative potential of quantum
computing in solving complex computational problems.

Data compression is a universal task aimed at reducing the size of information by means of
appropriate coding, thereby increasing storage capacity and transmission efficiency. Autoencoders,
a type of artificial neural network, are a well-known compression method. These networks
autonomously learn to compress unlabeled data without prior knowledge of the underlying patterns.
Using a bottleneck architecture, autoencoders can automatically extract important features as
compressed data, making it easier to reconstruct the original information.

Quantum autoencoders, a concept independently proposed by several research groups, have
recently emerged as a promising extension of classical autoencoders. These quantum versions have
been successfully applied to the encoding, compression, classification, and denoising of quantum
data, with experimental implementations already demonstrated. While quantum autoencoders do a
great job of compressing data hidden in quantum superpositions through unitary circuits, it is
interesting to consider their potential for compressing classical data. A striking example is the
quantum algorithm for finding the period, which offers an exponential speedup compared to the
most famous classical algorithms for determining the period of a function. More broadly, the
Abelian hidden subgroup problem (HSP) covers a wide range of problems, including finding the
period, as noted above, for which efficient classical algorithms are currently unknown, but efficient
quantum solutions often exist.

A quantum approach to classical data compression, which uses a hidden subgroup quantum
algorithm, was proposed in [1] . In this study, the weight is focused on database sequence data with
unknown hidden subgroup symmetries. It has been demonstrated that data having a certain group
structure can be compressed with a query complexity equivalent to the hidden subgroup problem,
offering an exponential speedup compared to leading classical algorithms. In addition, a quantum
algorithm is proposed that adaptively determines the group structure and uses it for data
compression.
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The proposed method uses the structure of the encoder-decoder equivalent to the quantum
autoencoder. After training, the encoder generates a compressed data string and determines the
hidden symmetry of the subgroup, allowing the decoder to reconstruct the original input. In the
examples provided , the algorithm outperforms classic autoencoders from the point of view of the
root mean square value of the test data. The research demonstrates a significant breakthrough in
quantum data compression. The paper provides proof of an exponential decrease in query
complexity for quantum algorithms during data compression with hidden subgroup symmetry. This
discovery effectively extends the known quantum computing advantages of solving hidden
subgroup problems (HSP) to the field of data compression.

Based on this theoretical basis, an advanced algorithm was developed that combines the
principles of variational quantum autoencoders with HSP solution methods. The basis of this
innovation is a parameterized quantum circuit specially designed for HSP. This design allows the
variational algorithm to autonomously identify the hidden subgroup structure in the data , which, in
fact, brings the advantages of machine learning methods to the problem of cryptanalysis of
cryptographic primitives.

A key component of our approach is the creation of a parametrized ansatz quantum scheme
for quantum Fourier transforms. This ansatz is versatile enough to cover a wide range of abelian
cases of HSP, making our method applicable to a wide range of data types.

To confirm their theoretical results, practical demonstrations of the algorithm were carried
out. These experiments focus on simple examples of compression using classical computers to
simulate small quantum systems. This approach allows us to demonstrate the potential of the
method while working within current technological limitations. The results of the work effectively
bridge the gap between theoretical quantum advantages and practical applications in data science.
This opens up new opportunities to work more efficiently with complex data structures, potentially
leading to breakthroughs in various areas that rely on data compression and analysis. Thus, it is
possible to develop an automatic encoder to apply a parameterized HSP scheme using an oracle

U, [i)]0)=[i)| f (i))and a parameterized quantum Fourier transform QFT to T extract hidden

subgroup structure as features s. The approach includes a parameterized gate that performs qubit
permutations, allowing a wider range of group structures to be explored. This design element
significantly increases the flexibility and applicability of the proposed algorithm. The parameters of
this gate are fine-tuned using gradient descent techniques, allowing the scheme to identify
characteristics that represent a high-efficiency reversible compression of data from a given source.
This development marks a major advance in quantum machine learning, paving a new path that
combines quantum algorithms with quantum autoencoders. By combining these two powerful
quantum computing paradigms, more efficient and effective feature extraction from complex
datasets were achieved.

The algorithm shows a significant quantum advantage in sequential data compression
compared to classical methods. This quantum-classical performance gap highlights the potential of
quantum computing to revolutionize data compression techniques, especially for data types that
exhibit hidden group structures.

The work contributes to the theoretical understanding of quantum information processing
and provides a concrete example of how guantum computing can outperform classical methods in
practical applications , which definitely changes the landscape of cryptography . As quantum
hardware continues to develop, the practical implementation of the algorithm on larger-scale
quantum systems could lead to unprecedented capabilities in data compression and feature
extraction, changing approaches to processing and analyzing large data sets.
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Nuclear policy, legal issues and decision-making
FUKUSHIMA: ALL THE DIRT

Paull John
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The Fukushima catastrophe has generated over 14 million cubic metres of contaminated dirt
[1]. It is presently in ‘interim storage’ at the Fukushima precinct of Japan (290 km north of Tokyo).
What is to be done with it? IAEA experts propose potting mix, road base, and agricultural substrate.

The disposal of nuclear waste is a ‘wicked’ problem, a problem that lacks a ready solution
but not for want of trying. Three quarters of a century of the nuclear industry have produced a
steady stream of nuclear waste disposal propositions [2]. The quest for the ‘holy grail” of an
enduring and socially and environmentally acceptable nuclear waste solution marches forward on a
diet of hope and hype.

The outcome of a nuclear catastrophe ups the ante on solving the problems of radioactive
contamination and waste. For the Chernobyl nuclear catastrophe of 1986, the ‘solution’ has been to
slam the door shut on the ‘contaminated zone’ and build a massive dome, a radiation shield, over
the failed reactor [3, 4] Forty years later and the exclusion zone, with a radius of 30 kilometres,
remains a no-go zone for living or industry. Ukraine is a large country and abandoning, in
perpetuity, the Chernobyl site, the nearby city of Pripyat, and surrounding areas is, perhaps, a
tolerable impost.

The Fukushima nuclear catastrophe of 11 March, 2011, in the small and densely populated
country of Japan, has generated a “non-habitable area” [5]. An enduring no-go zone will be a potent
reiteration of the ‘wickedness’ of the problem of disposing of radioactive waste. Japan is pursuing a
path of site “decontamination and remediation” [5, p.1] which is, in practice, socialising the harms
and exporting the waste both within and without Japan.

The Fukushima catastrophe has generated 1.3 billion litres of radioactive liquid waste (viz.
radioactive water) [6] and 14 million cubic metres of radioactive solid waste (viz. radioactive soil
and ash) [1, 7]. Japan has pursued a bad-neighbour policy of dumping its radioactive liquid waste in
the Pacific Ocean [6]. This is an irreversible ‘solution” which exports Japan’s problem beyond the
shores of Japan and puts the radioactive waste beyond recall.

The Fukushima catastrophe has generated 13.79 million cubic metres of contaminated soil
along with 300,000 cubic metres of radioactive waste ash [1]. That is enough dirt to fill 5,636
Olympic swimming pools*, but who has the spare five thousand Olympic swimming pools to host
such problematic waste?

Alternatively, in a move worthy of the Monty Python script-writing team, the team of IEIA
experts have, in their ‘Final Report’, come up with a novel solution to the Fukushima dirt problem -
a potting mix proposal! From Monty Python it just might be funny, from the IAEA experts it
reveals the paucity of solutions to nuclear waste, and just how far they have ventured from any
citizen-reality and any prospective social-licence.

If the experts potty solution of nuclear potting mix is to be entertained, the waste could fill
over 4 billion pot plants (at 5 kg per pot)** [1] (Fig.1). But who would be the happy recipients of
this Fuku-dirt? Will they be knowing or unknowing recipients? Memo to self: ‘Don’t buy cheap
potting mix from Japan’.

The IAEA experts propose two categories of nuclear waste dirt. Seventy five percent is to be
“recycled”, with proposals of potting mix, road-base, and farm substrate [1]. The remaining 25%
awaits a “final disposal”, proposed as in trenches “without liner”, in trenches “with liner”, and in a
“concrete vault” [1, pp.52-53]. Such “final” solutions are to be implemented “within 30 years after
the start of interim storage (by March 2045)” [1, p.51].
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Figure 1. IAEA experts propose nuclear waste as potting mix [source: 1, p.69]

The Fukushima nuclear waste stockpile is presently stored as the ‘Interim Storage Facility’
(ISF). nearby the precincts of the Fukushima nuclear reactor complex (viz. the TEPCO Fukushima
Daiichi Nuclear Power Station). The IAEA identifies that the objective is to eventually dispose of
the waste (mostly) somewhere other than Fukushima [1]. Get Fukushima below an exclusion
contamination level and ‘bingo’ it has been ‘rehabilitated’. But how and where to distribute the
Fukushima dirt?

Japan has a big problem named ‘Fukushima’. Two dimensions of that problem are the 1.3
billion litres litres of radioactive water and 14 million cubic metres of radioactive dirt. The IAEA is
the great proponent and apologist of nuclear power. Their endorsement of dumping Japan’s
radioactive liquid waste into the Pacific Ocean reveals that there is no mechanism to dispose of
radioactive liquid waste - dumping it in the ocean does not warrant being called ‘a solution’.

The IAEA potty proposal of radioactive potting mix highlights the reality that there is no
solution to the disposal of radioactive solid waste - potting mix is hardly a solution.

Road-base is another ‘solution’ of the IAEA experts (Fig.2). For radioactive contaminated
soil “with a radioactivity concentration of 8,000 Bg/kg or less are used for the foundation of a road
embankment, then covered with soil, asphalt, concrete or similar materials to block radiation” [1,
p.49]. According to the experts: “a top layer of 160 cm ... would eventually contribute to sufficient
reduction of dose” [1, p.50].

Sidewalk
Image of structure 25m  Road 8.0m

| Cover soil |

Figure 2. IAEA experts propose use of nuclear waste as road-base [source: 1, p.48]

A further IAEA expert ‘solution’ is to bury Fukushima nuclear waste under agricultural land
(Fig.3). The plan is that high dose contaminated soil is to be removed entirely from the Fukushima
Prefecture and imposed elsewhere (than Fukushima), and within the next 30 years. Lower dose
(8,000 Bg/m3 and below) waste, characterised as ‘recycled soil’, is to be distributed throughout the
country (not excluding the Fukushima Prefecture) [1]. Such contaminated soil is proposed as road-
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base walkways and roadways (Fig.2), and buried as farm substrate layered under agriculture and
horticulture fields [1].
The recycled soil is used to raise the level of the agricultural

land, which is then covered with soil to block radiation and
create land which can be easily farmed.

S e

Figure 3. IAEA experts propose nuclear waste as farm substrate [source: 1, p.46]

IAEA experts urge “more emphasis on the benefits, not just the risks of the managed
recycling projects would be helpful” [1. p.70]. The experts assert a “wider social benefit of ‘doing
the right thing’ morally and environmentally for a sustainable future” [1. p.70]. Is this sarcasm,
irony, cynicism, green-wash, patronising-twaddle, or what?

The nuclear industry needs to be called out about nuclear waste. After 75 years of an
industry creating nuclear waste, both intentionally and incidentally, as artefacts of the technology,
and accidentally, and as products of various techno-failures, a waste solution remains elusive. Safe
disposal of nuclear waste is a case of the Emperor’s New Clothes. The raiment of ‘safe nuclear
waste disposal’ remains all talk, all techno-babble, all obeisance to experts, where reality is
sacrificed on the altar of the profits for the industry.

The bigger challenge of Fukushima will be the nuclear fuel of the failed Fukushima reactor
and how it might be dealt with or disposed of. Is it in the ‘too hard’ basket? The task of the
Fukushima ‘clean up’ is a task for decades, generations, likely centuries; the challenges will outlive
the IAEA’s experts.

There is just not enough carpet on the planet under which to sweep nuclear waste. The onus
is on the nuclear industry to solve the nuclear waste problems, present, past, and future, and to earn
a social licence for the safe disposal of nuclear waste. If the challenge of safe and acceptable
disposal of nuclear waste is beyond the whit of the nuclear industry to solve, then it’s time for the
nuclear energy industry to go the way of the dodo, the Edison phonograph, and the CD player.
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* An Olympic swimming pool of 50 m long, 25 m wide, and 2 m deep holds 2,500 m3.
14.09. million m® of solid nuclear waste = 2,500 = 5,636.

** (13.79 million m2 of soil x 1.5 tonnes/m® =20,685,000 kg) + (300,000 m? of ash x 1
tonne/m? = 300 million kg) = 20,985,000 kg. At 5 kg/pot = 4,187 million pots.
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Future scenarios and risk assessments
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Today, nuclear energy is indeed experiencing a revival, often referred to as a "renaissance".
This resurgence is driven by a combination of ecological and economic challenges. Modern energy
strategies demand reliable and sustainable solutions, and nuclear power is emerging as a central
pillar of these strategies. Let's examine the key reasons behind this nuclear energy revival in more
detail.

Environmental and Economic Advantages of Nuclear Energy. Firstly, in the context of the
global ecological crisis and the looming depletion of traditional energy resources such as oil, gas,
and coal, nuclear energy stands out as one of the most promising alternatives. Fossil fuels not only
have limited reserves but also have a significant negative impact on the environment. Burning them
leads to the emission of greenhouse gases, heavy metals, and ash, which exacerbate global warming
and degrade ecosystems.

In contrast, nuclear power plants emit virtually no carbon dioxide or other pollutants.
Additionally, nuclear reactors can efficiently generate large amounts of energy from relatively small
quantities of fuel. One gram of nuclear fuel contains millions of times more energy than an
equivalent volume of hydrocarbons. This high level of energy efficiency makes nuclear power a key
tool in the fight against climate change and in reducing humanity's carbon footprint.

Another significant advantage of nuclear energy is the stability of fuel prices. While oil and
gas prices are subject to substantial fluctuations in global markets, the cost of nuclear fuel, such as
uranium, remains more stable. This is due to the more evenly distributed uranium deposits around
the world, which reduces geopolitical risks and enhances energy security for countries that develop
nuclear programs.

Nuclear Energy as a Path to Energy Independence. For many countries, nuclear energy is
becoming an essential means of achieving energy independence. In the face of instability in global
energy markets, where oil and gas prices are highly volatile, reliance on imported hydrocarbons has
become an increasingly pressing issue for many nations. Nuclear energy offers countries the
opportunity not only to reduce dependence on foreign energy supplies but also to maintain control
over their domestic energy markets. The construction of nuclear power plants provides a stable
source of energy for both large industrial consumers and the general population.

Alternative energy sources, such as solar and wind power, are developing but remain less
reliable and more expensive compared to nuclear plants. Moreover, these sources are highly
dependent on weather conditions, limiting their large-scale application and reducing their
effectiveness in meeting the consistently high energy demands of industrial regions.

The Future Energy Crisis and the Role of Nuclear Power. One of the most serious
challenges of the 21st century will be the growth of global energy consumption. According to
experts, energy demand could double by the middle of the century, even with moderate economic
growth. The greatest increase in energy consumption is expected in developing countries, where
rapid economic expansion and urbanization continue. This trend will inevitably lead to increased
demand for stable and affordable energy sources.

However, if the global energy system remains dependent on fossil fuels, it will lead to a
catastrophic rise in greenhouse gas emissions and other harmful substances, worsening the
problems of climate change and environmental pollution. Only nuclear power plants can meet the
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energy needs of an expanding and developing civilization while minimizing environmental impact.
Nuclear energy remains the only large-scale, currently available energy source capable of meeting
the growing demands of industry and cities while adhering to environmental standards.

Furthermore, nuclear power plants can address another major challenge of the future — water
scarcity. They can be used as powerful desalination units, converting seawater into potable water.
This is particularly relevant for regions with limited freshwater resources, such as the Middle East
and North Africa. Using nuclear technologies for desalination would solve water supply issues
without increasing the carbon emissions associated with conventional desalination plants running
on fossil fuels.

Stimulating Innovation and Scientific-Technical Progress. The development of nuclear
energy not only addresses energy challenges but also stimulates the growth of related industries.
One such sector is nuclear medicine, which uses radioactive isotopes for diagnosing and treating
various diseases, including cancer. The isotope industry, closely linked to nuclear energy, plays a
crucial role in advancing high-tech manufacturing and scientific research.

Additionally, nuclear technologies are finding applications in space exploration. Spacecraft,
especially those embarking on long-term missions, require reliable and long-lasting energy sources.
Nuclear reactors can power space missions for many years, making it possible to explore deep space
and plan missions to other planets, including Mars.

Statistics and Global Trends. As of 2019, there were 436 nuclear reactors in operation
worldwide, with a total capacity of 372 GW, accounting for about 15% of global electricity
production. In developed countries, this share reached up to one-third of the total energy mix. This
demonstrates the significant role of nuclear energy in powering the economies of industrialized
nations. Major countries such as the United States, Russia, France, China, and India are actively
expanding their nuclear programs, contributing to the global increase in nuclear power plants.

Interestingly, it is not just traditional nuclear powers that are pursuing nuclear energy
development. Fourteen previously non-nuclear countries have expressed a clear desire to establish
national nuclear programs. This indicates the global recognition of nuclear energy's importance for
future sustainable energy supply.

Conclusion. In conclusion, nuclear energy is indeed experiencing a period of revival, largely
due to its unique properties: high energy efficiency, minimal environmental impact, and its ability
to provide stable energy supply in the face of growing global demand. Nuclear power also fosters
scientific and technological advancements in related fields, such as medicine and space exploration,
making it an integral part of humanity's technological progress.

References:

1. World Nuclear Industry Status Report 2023
URL.: https://www.worldnuclearreport.org/ (access date: 22.09.2024)

2. International Atomic Energy Agency, Energy, Electricity and Nuclear Power Estimates
for the Period up to 2050, IAEA, 2023
URL.: https://www.iaea.org/publications (access date: 22.09.2024)

3. International Atomic Energy Agency, Climate Change and Nuclear Power 2022, IAEA,

2022
URL:https://www.iaea.org/reports/climate-change-and-nuclear-power-2022 (access date:
22.09.2024)

4. MIT Energy Initiative, The Future of Nuclear Energy in a Carbon-Constrained World,
MIT, 2018

URL:https://energy.mit.edu/research/future-nuclear-energy-carbon-constrained-world/ (access date:
22.09.2024)

5. National Academy of Sciences, Nuclear Energy: Balancing Benefits and Risks, National
Academies Press, 2021
URL:https://www.nap.edu/catalog/25920/nuclear-energy-balancing-benefits-and-risks (access date:
22.09.2024)



14

6. International Energy Agency, World Energy Outlook 2023, IEA, 2023
URL.: https://www.iea.org/reports/world-energy-outlook-2023 (access date: 22.09.2024)

7. World Nuclear Association, The Economics of Nuclear Power, WNA, 2022
URL:https://www.world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-
power.aspx (access date: 22.09.2024)



15

Other general and special issues
(Artificial intelligence technologies in energy)

BUKOPUCTAHHA METOIAIB ITPOI'HO3YBAHHSA CIIOXKUBAHHSA
EJEKTPOEHEPI'Ti HA OCHOBI IITYYHOI'O IHTEJIEKTY

BepOinbkuii €.C.

MaricTpaHT 2 Kypcy

HaBuanpbHO-HayKOBOTO IHCTUTYTY aTOMHOI Ta TEIUIOBOi €HEPreTUKU
HTVYY «KuiBchbkuii MoTiTEXHIYHUHA IHCTUTYT iMeHi [ropst CikopchbKOTO»

HeMO0xJIMBO TIEPEOLIHUTH BaXKIUBICTh €JIIEKTPOSHEPTii B Cy4aCHOMY CBITI, B SKOMY ITaHY€
CTpIMKUH pO3BUTOK TexHousorid. IIpote, riaobanbHa €KOHOMIYHA KpU3a, BUKIMKAHA MaHJIEMIE0
KOpPOHAaBIPYCHOI XBOpOOH, OaraTounciieHHI 30poiftHI KOH(MIIKTH Ta pi3HI iHII (DAKTOpHU 3HAYHOIO
MipOIO BIUIMBAIOTh HAa PHHOK eJIeKTpu4HOi eHeprii. B mepiox 3 2019 poky mo 2024 pik winu Ha
€JIIEKTPOCHEPril0 i MOOYTOBMX CIIOKMBAa4yiB Ha TepUTOpii €Bpocoro3y 30UIBIIMINCH B
cepenqHboMy Maibke Ha TpetuHy [l]. Came TOMy, B yMOBax 3pOCTalO4oro TMOIUTY Ha
€JIEKTPOCHEPTit0 Ta HeOOX1AHOCTI ii e)eKTUBHOrO BUKOPHUCTAHHS BUHHUKAE MOTpeda B 3aCTOCYBaHHI
CY4aCHUX IHCTPYMEHTIB JJIsl MOHITOPHUHTY Ta IIPOTHO3YBaHHS 11 CITO’KMBAHHS.

31 cTpiMKUM po3BUTKOM InTyuHOro intenekty (III) mocrano 3amuTaHHs 1010 iHTErparii
i€l TEXHOJOTIi B pi3Hi cepu HamoOro KUTTs. [lepcnekTuBHUM HanpsiMmoM € Bukopuctanas LT s
MIPOTHO3YBaHHS CIOXKMBaHHS enekTpoeHeprii. Bemukoro mepeBaroro LI € MoxnuBicTh aHamizy
BEIMKHX OOCATIB NaHMX B pEaJbHOMY 4Yaci, 3aBISKH HYOMY BHSBISIOTHCS 3aKOHOMIPHOCTI Ta
MOXKJIUBI aHOMallii B poOOTI €HEprocUCTEMH, 1 Ha OCHOBI SKUX HAJA€ThCS TOYHHUI pe3yibTar
MIPOTHO3YBAHHSI CIIO)KUBAHHS €JIEKTPOCHEPTi.

OCHOBOIO ISl MOHITOPUHTY CIOKMBaHHS €JIEKTPOCHEPrii € BUKOPUCTAHHS OE3MpPOBITHHUX
JIAaTYMKIB Ta CMapT-TIYMIBHUKIB, SKI HAZalOTh AETaNbHY iH(pOpMaIiio B pi3Hi mepiogu yacy [2].
Taxi NiYUIBHUKN OCHAILIEH] CTelialbHUMU MOIYJISIMU JIJIS TIepeadl IaHUuX y pealbHOMY 4Yaci, 1110
J03BOJISIIOTH 30MpaTu HEoOXiAHYy 1H(OpMaIlilo K cepel MOOYTOBUX MPHUIAiB, TaK 1 Ha BEITUKHX
npoMuciaoBux  o0’exktax. CMmapT-TIUMIBHUKK  3a0€3MeUyl0Th  CIIOXKHBA4iB  MOKJIHMBICTIO
aBTOMATUYHOTO KOHTPOJIIO HaJ BUTpaTaMM, BIACTEKYIOTh IIKOBI MEPIOJM HABaHTAXEHHs, IO
JonomMarae eeKTHBHILIE MJIaHYBaTH BUKOPUCTaHHS PECYPCIB.

CucreMu MOHITOPUHTY JI03BOJISIFOTH Bi3yasi3yBaTH OTpHUMaHl JaHi B 3pydHoOMY (opMmarti
(rpacdixu, giarpaMu, TabJIUII TOIIO), IO CIPOILIYE IX aHali3. 3a JOMOMOI0I0 Cy4acCHHUX NMPOrpaMHUX
3ac001B KOpHUCTYBaydl MOXKYTh HaJIAIITOBYBATH MEPETJISI JaHUX 3a PISHUMU KPUTEPISIMU, TAKUMHU SIK
4acoBl MPOMDKKH, Cepe/iHl MOKa3HUKU abo okpemi croxwuBaui eHeprii. OkpiMm 1poro, oopodka
JAHUX 3IACHIOETHCS 13 3aCTOCYBAHHSM AHAIITUYHHX AJTOPUTMIB, SIKi JO3BOJISIIOTH OIIHIOBATH
e(EeKTHUBHICTh EHEPrOCIOKUBAHHS B PEXXHUMI PEaTbHOTO Yyacy.

OTpumaHi B XOJl MOHITOPUHIY JaHI BUKOPHCTOBYIOTbCS TIpU IPOrHO3YBaHHI
eJIEKTPOCIIOKHMBAaHHA.  [IpOrHO3yBaHHS CIIOKMBAHHS €JIEKTPOEHEPrii € Ba)XJIMBUM 3 0araTbox
npuunH. [lo-mepine, BOHO 103BOJIs€ €PEKTUBHO IUIAHYBAaTH BUPOOHUIITBO E€JIEKTPOCHEPrii, M0
J0TIOMarae yHUKaTH T[E€pPEeBaHTaXEHb 1 3MEHIIyBaTH BHUTpaTu. llo-apyre, 3HMXKYE pPH3UK
BUHUKHEHHS EHEpPreTMYHUX Kpu3 1 3abe3neuye crTabUIbHE TOCTA4aHHS —E€JIEKTPOEHeprii
cnioxxuBayaMm. [lo-Tpete, MPOrHO3yBaHHs MOJIETIIYE IHTETPallilo BiAHOBIIOBAJILHOI €HEPrii, SKa Mae
HEpETYJISIPHUHN XapakTep, 10 3arajbHOi EHEPrOCUCTEMH.

Ha nanuit MomeHT, BijoMO 0arato MeTOJiB MPOTHO3YBAHHS, Cepe/l AKMX MOXHA BUIUIUTH
YOTUPH BeNUKi rpyn [3]:

- METOAM €KCIIEPTHUX OLIIHOK;

- METOJIU €KCTPATOJISIIIIT;

- METOAM PErpeciiiHoro aHamizy;

- METOJIY HEUPOHHUX MEPEXK.

B tabnuui 1 HaBezeHe MOPIBHAHHS 3arajlbHUX XapaKTEPUCTUK KO)KHOTO METOY.
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Ta6auns 1. [lopiBHSIHHS 3araJIbHUX XaPAKTePUCTHK MeTO/iB POrHO3YBaHHS

Kpurepiii Meronu excneptHux | Meroau Metoaun Metonu
OLIIHOK eKCTPaTOJISIii perpeciiiHoro HEHPOHHUX
aHai3y Mepex
Omuc BuxopucroBytotscst | [Ipornosyrorbces [TobymoBa CaMoHaB4YabHI
TUIS OTpUMaHHS | MailOyTHI MaTeMaTUYHUX | QJITOPUTMH, IO
MPOTHO31B HA OCHOBI | 3HAYCHHS Ha | 3aJIeKHOCTEHN IMITYIOTh POOOTY
Cy0'€eKTUBHUX OCHOBI MHUHYJHX | MDK  3MIHHHMH | JIFOJICBKOTO
CYJI’)KE€Hb YJIeHIB | TPEH/IIB. JUTSt MO3KY JUTSt
€KCIIEPTHOI IPYIIH. IPOrHO3YBaHHS. | CKJIAJIHUX
3aBJIaHb.
HeoOxinnicte | MinimManehi  gani; | [lotpioHa ictopist | [ToTpiOHwmit Bemuki  oOcsru
aHuX 3aJIEKUTD BiJ | MaHUX I | HaOlp JaHWX IS | JaHUX VIS
JIOCBITY €KCIIEPTIB. moOy0BH noOya0BH HaBYaHHS
TPEH/IIB. MOJIETT. MOJIEJII.
TouHicTb Bucoka 3aliexHICTh | 3alIeKHUTh Bix | Bucoka, skmo | dyxe BHCOKA,
MIPOTHO3Y BiJl KOMIIETCHTHOCTI | CTaOIIbHOCTI MOJIEIIb 0CcOOMMBO  TpHU
€KCIIePTIB. TPEH/IIB y | moOyaoBaHa Ha | BETUKUX Habopax
MUHYJIUX JAHUX. | SIKICHUX JIaHUX. | JIaHUX.
Yac ta | Bumarae wacy wHa | lIBuaki npu | Moxe 3aitmatu | TpuBanuii yac Ha
BUTpaTH Ha | 310paHHA HasIBHOCTI yac JUIs | HABYAHHS,
BIIPOBA/KEHHS | EKCIIEPTHHUX AYMOK. | ICTOPHYHUX noOynoBu BHCOKa BapTICTh
JAHUX. MOJICTICH. pecypciB.
MOoXIHUBICTH CkitagHo Jlerxo YacTKoBO [ToBHicTIO
aBTOMATH3AIll | aBTOMAaTHU3yBaTH ABTOMATH3YIOTHCS | aBTOMAaTHU30BaHI | aBTOMAaTHU30BaHi,
qyepes JIOACHKUHN | JUIS  PETYNISAPHOTO | 3 3 BUKOPUCTAHHSAM
dakrop. MIPOTHO3YBaHHHI. BUKOPHCTAHHSM | MAIIMHHOTO
IPOrPaMHOTO HABYaHHS.
3a0e3neyeHHsl.
Ob6nacth J1oBrocTpoxoBi [Tporno3yBanHsi B | Pi3HOMaHITHI CknanHi 3a1adi 3
3aCTOCYBAaHHS | IPOTHO3M, CKJIQJHI | CTaOlIbHUX chepu, € € | BEIUKOIO
CTpaTerivHi CepeOBUILAX. KIJIBKICHI JIaHi. KUTBKICTIO
3aBJaHHS. (bakTopiB.

Jlnsi  TPOTHO3YBAaHHS —CIIOKMBAaHHS  €JIEKTPOEHEprii HaiKpamie MiIXOIsITh METOIU
HEHPOHHUX MeEpeX, 0COONMBO pekypeHTHI HelponHi mepexi (RNN) abo moBra kopoTkodacHa
nam'ate (LSTM). CnoxuBaHHS €leKTpoeHeprii yacTo MmoTpedye aHaii3y 4acoBUX psiiB, 1 Il
METOAM JIEMOHCTPYIOTh BUCOKY €(peKTUBHICTS Y 11ill chepi. BoHM 31aTHI BpaXxoByBaTH pi3HOMAaHITHI
(dakTopH, Taki K CE30HHICTh, ITOTO/IHI YMOBH Ta 4ac 100u. HelipoHHi Mepexi 3a0e31neuytoTh TOUH1
MPOTHO3U ¥ MOXYTh aJaNnTyBaTUCS JI0 3MiH, 1[0 € BaXJIMBUM, OCKUIBKM HaBITh HEBEJUKI MOXUOKU
MOXXYTb MaTH Cepilo3HI HacHiAKU. Xoua IHIII METOAM, SK-OT perpeciiHuii aHami3z abo
eKCTPANOJISALisl, TaKOXX MOXXHAa BHUKOPHUCTOBYBATH, iXHS €(QEKTHBHICTh Yy CKIQJHUX HENiHIHHMX
Mpolecax 3a3Buyail HUXKYA.

OTxe, 3acTOCYBaHHS UITYYHOTO I1HTENEKTY M MOHITOPMHTY Ta IPOTHO3YBaHHS
CTIO)KMBAHHS  CJIEKTPOCHEPTii MOXE CTaTH TOTYXHHM IHCTPYMEHTOM JUISl  ITiBUIICHHS
e(EeKTUBHOCTI EHEPreTUYHUX CHUCTEM, IO JIO3BOJISIE 3MEHIIUTH BHUTpPAaTH Ta 3a0e3MeuyuTH
ONTHMaJbHe BUKOpUCTaHHS 1HPpacTpykTypu. BnipoBamkenns 1 He nuiie noTeHuiiHO MiABUILIUTH
e(EeKTHBHICTD, aJie i CIPUATHUME HaJAIHHOCTI Ta CTAOLIBHOCTI €IeKTPOIIOCTaYaHHs JIJIsl CIIO’KMBAYIB.
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Other general and special issues
(Immobilization of radioactive waste)

XIMIYHA CTIMKICTH JY)KHO AKTUBOBAHUX MATPUIIb, HATIOBHEHUX
TBEPAUMMU PAJIOAKTUBHUMMU BIAXOJAMHU

Iysiit C.I'.

K.T.H., C.H.C.

HepkaBHa ycTaHoBa “IHCTUTYT reoXiMii HABKOJIMIIHBOTO cepeoBUIIa”
HAH VYkpainu, Kui, Ykpaina

ORCID: 0009-0009-4635-2806, sguziy2@gmail.com

OCHOBHUMH TPUPOIHUMH 130JI0I0YMMHU Oap’epamMul Ui JTOBrOTPUBAIOTO 3aXOPOHEHHS Ta
30epiranus PAB e HacTymHi:

1) crabinbHa MaTpULIA, SIKAa YTPUMYE PaTiOHYKIIIIH;

2) baraTomapoBHii IHXEHEPHO-TEOJIOTYHUI Oap'ep;

3) TeoJioTiuHe CepeIOBHIIE 3aXOPOHCHHS.

[Io mepmioMy myHKTY, A7 HaAiiHOT 1MMOOLTi3amii BHcOkoakTUBHUX PAB, € BubOGip
MPUPOJHUX MATPHUIlh, IO BKIIOYAIOTh B CBOIO KPHUCTAIIYHY CTPYKTYpH 10HHM DPAIiOHYKIIIIB Ta
MPOTUAIIOTE iX Mirpamii. lle BaxiuBO 0COONMBO Ui JOBTO >KUBYYHMX AKTUHOIAIB, KOTPI MarOTh
nepios HamiBpo3many Bia cotens (2*Am) no necarku tucsy (**°Pu) i minsitonis (2'Np) pokis. o
TAaKUX MAaTPULb MOKHA BIJIHECTM OKCHAM 3 PELIITKOI (IIFOOPUTOBOrO THUIY — LUPKOHOJIT,
MipOXJIOp, MypaTaiT i adroMo(epHuTH 3 rPaHATOBOIO CTPYKTYpOoro. B iX KpucTamiuHi rpajKu MOXe
Oytu BritodeHo 10 20% axtuHoiniB. Cepen MiHepaliB, siki € KoHIIeHTpaTopamu PAB € nonboBuit
mmar, Hedelid, ColaiT, OiBiH, [EOJIIT, IEPOBKCHT, allaTUT, MOHAIUT, C(HeH, IUPKOHOJIT, IIUPKOH
1 rpanat. IlepcrieKTUBHMMH € JBOIIAPOBI THUTAHATHI MATPHIl i3 MiHEpaliB PI3HOTO CKJIALy B
cyOcomiaycHid o0macti 31 CTpyKTypaMu MipoxJsiopy, (ocdaTiB mMupKoHit0, Tomo. Taki marpuii
MaloTh BUCOKY €MHICTb CTPYKTYPH 110 BIJJHOIIEHHIO 10 BUCOKOAKTUBHUX PAB, TeMnepatypocTiiiki,
KOPO31MHOCTIHKI Ta pajiamiiiHocTikki [ 1, 3].

Jlns BiIXOMiB cepeqHbOI Ta HHU3bKOI aKTUBHOCTI MiAXOISATh MATpHIl 13 OEHTOHITY Ta
MAJIUTOPKCITY, 110 3aCTOCOBYIOTHCS B SIKOCTI OOBOJIIKAIOYMX MartepianiB [2-5], ane Halikparie, Ha
IYMKY aBTOpa, Ul TaKUX BIJXOJIB € BHKOPHCTAaHHS B SKOCTI MaTpHIll JIY’)KHO aKTHBOBaHHMX
1eMeHTIB [6]. 3a paxyHOK HasBHOCTI B MPOAYKTaxX TrijpaTaiii HMU3bKOOCHOBHHUX TI'1IPOCHIIIKATIB
KaJbllito, TIAPOTPaHATIB Ta JIYy)KHO-TYXKHO3EMEJIbHUX TiJpOATIOMOCUIIKATIB II€0JITOBOIO THUIY,
B1/I0YBAa€TbCA HE TIIBKU COpOIiiiHO-(i13MUHEe OJOKYBaHHS paJIOHYKIIAIB, aie W IX XIMI4He
3B’A3yBaHHs Ta OJOKYyBaHHS B TPUBHUMIPHIM pEIIITII €HEPreTHYHO HEHACHYEHUX MOPOXKHUH
L[EOJIITONOAIOHUX HOBOYTBOPEHb. 3a3HAUEHUN MEXaHI3M JIOKaji3auii paJioOHYKIiJIB CIpUsE
YTBOPEHHIO JIOBIOBIYHOT'0 IITYYHOTO KaMeHIo [7].

Hageneni B poOoTi AaHi 1010 BU3HAYEHHS XIMIYHOI CTIMKOCTI HUIAKOIYXHUX KOMIIAyH/IIB
METOZIOM TPUBAJIOTO BHJIYTOBYBAHHS € MPOJOBXKEHHAM POOIT, onucaHux B poOoTi [7-9]. Takox B
X poOOTax HaBeJEH1 CKJIaJAM KOMIAyHIB, iX YMOBHI Io3HaueHHs, Toulo. CopOuiiiHy 3/1aTHICTh
JYHO aKTMBOBAHOI MaTpHIli, MOAU(iKoBaHOT J0OaBKaMH MarHeTUTY Ta II€OJIITy, BU3HAYAIHU IO
Koe(iIieHTy po3MmoaiTy, IKHii BUPaxOBYBAIH 3a (hOPMYJIOK0:

K, = (Ao—4i) | v, (1)

ne Kqg — xoeditieHT po3noainy, Mii/t; Ao, Ak — BUXiJIHA 1 KiHIIEBa aKTUBHICTh BOJH, bk/mut;
V — 006’eM piakoi (aszu, Mir; m — Maca COpOEHTY, T.

[IIBUIKICTh BUJIYTOBYBaHHS KOMITAYH/I1B HAa OCHOBI JIY’)KHO aKTHUBOBAaHOI MAaTpHUIll BU3HAYAIIN
3a hopmyoro [4]:

Ri =% 2
AbFty
me Ry — mBuakicts BWIyroByBaHHA, T/cM®100a; alh — aKTUBHICTH BOAM MiCiA

BWJIYTOBYBAaHHS 3a JaHWi MPOMIKOK uacy, bk; A'o — BUXiJHAa aKTHBHICTh 3pa3KiB KOMIIayH/IiB,
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Bx/mn; F — Bigkpura reoMeTpuyHa MOBepXHs 3pasKiB KOMIAyHIiB, cM?, tN — TpuBamicTh Nn-To
nepioay BUITYTOBYBaHHS, Ji0.

3pa3ku KOMIIayH[iB Ha BWJIYrOBYBaHHS B IHCTWJIbOBaHIM Boxai 3a temneparypu 15°C
nocimipkyBanmu mporsrom 90, 120, 150, 180, 210, 240 1 270 ni6. IlimroroBky 3paskiB, iX
TE€OMETPUYHY TOBEPXHIO Ta CIIBBIITHOLICHHA TBEpHOi Ta piakoi (a3 BUKOHAIM 3TiJHO BHUMOT
crannapty [10].

3 HaBeneHMX naHuX (puc.l) BUAHO, IO Ha B MPOMDKKY BUmpoOyBaHb Bix 90 mo 150 ni6
30UIBIIYIOTBCS TMPOIECH COpOIlii 10HIB 1e3ito kommayHaiB Big 12008,3 mo 38236,84 mu/r, mio
BMIIIYyIOTh, BiAMOBigHO, 5% w™arHerury, 7,5% mneomity ta 10 % PB. ns kommnayHnaiB, 1o
BMIIYIOTH 15% Mmarueruty, 2,5% ueomnity ta 10% PB, B npomixkky yacy Big 90 go 270 ni6, tex
BimMiueHa copOiist i0HIB me3ito Bix 9010 mo 405856 mu/r. s ckiagy KOMOAyHIy, IO MICTUTh
maraetuty 5%, wneomity 2,5% 1 25% PB, ane Bxe nHa 270 noby BumnpoOyBaHb, 3HAUYECHHSA
Koe(ilieHTy po3moAiLTy 30UTbIMIOCh 10 163423 mi/r. OTprMaHi MOKAa3HUKH CBITYaTh PO MOBHY
COpOI1it0 10HIB II€310 JIY’KHO aKTHBOBAHOIO MAaTPHUIICIO Ta T0OABKAMH MAarHETUTY 1 IICOJIITY.

500000 p3
400000

300000

Kd, ma/r

200000

100000

0
90 120 150 180 210 240 270
Tepmin BHIyroByBaHHsA, Ji0
Puc. 1. CopOuiiiHa 31aTHICTD JIy’KHO aKTMBOBAaHOI MaTpuLi, MoaAndikoBaHoi 100aBKaMu
MATHETUTY Ta HeoJaiTy, 1o KoedinieHTy po3nogiiy

[Ipo 3akiHueHHs mpoleciB copOLii cBig4aTh 1 JaHi LIOAO0 IIBHUIKOCTI BWJIYTOBYBAaHHS
PO3IIIIHYTUX CKJIAJiB KoMOayHIiB (puc. 2). SIk BuAaHO 3 puc. 2, mMokasHUKM R kommnayH7iB B
npoMikky 90...270 1i6 3MEHIIYIOTBCS MO €KCIIOHEHTHIN 3ayiexkHocTi. Tak, /Ui KOMMayH[Iy, IO
BMmilnye 5% marnerury, 7,5% ueonity 1 10% PB mBuakicte BumyroByBanHs najae Big 2,6E-5 no 0
r/cM?- 1062 Bike Ha 240 100y BUIPOOYBaHb.
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AKTHBOBAHOI MATPHUILi
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Jnsa xommayHny, mo Bwmimye 15% wmarnerury, 2,5% uneonity i 10% PB mBuakicts
BWJIyTOBYBaHHS maaae Bix 3,45E-5 mo 2,55E-7 r/cM?-106a Bxke Ha 270 no0y BumnpoOyBaHb. Jljis
KoMmmayHny, mo Bmintye 10% maraeruty, 5% neonity i 10% PB mBuakicte BUTYroByBaHHS Majae
Bin 3,32E-5 10 0 r/cm? 1o6a Bxe Ha 240 100y BUIIPOOYBaHb.

Jns xommayHmy, uio Bwmimye 5% warnmeruty, 2,5% ueomity 1 25% PB mBuakicts
BUIYroByBaHHS poMixkky 90...270 1i6 magae Bix 5,81E-5 10 2,69E-7 r/cm? 106a.

OTtpumMmaHi JaHi CBig4aTh MpO Te, IO Ui 0araTboX CKJIAJiB KOMITAYHIIB B IPOMIDKKY
210...270 ni6 mporecu copOiii 10HIB 11E3110 3aBEPIIINCS, JAHUN 10H TTOBHICTIO XIMIYHO 3B’sI3aHUI
Ta 3a0JIOKOBAaHUH B CTPYKTYpli HOBOYTBOPECHB JY)KHO AKTHMBOBAHOTO IIEMEHTY 1, B IO-JaJIBIIIOMY,
BIJIYTOBYBAHHS 10HIB I1€3110 HE BiI0OYBA€ThCS, IO MiATBEPIKYE MPABHIBHICTh BHOOPY MAaTPHUIL s
iMMoOLTI3anii moaiouux PB.
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Nuclear policy, legal issues and decision-making
SAJEPHA ITOJIITUKA, ITIPABOBI IIMTAHHSA TA MPUMHSITTSA PIILIEHD

Asanromka Exasaap OnexcanapoBuy

OC “bakanaBp”

cryaent ATEY

MOJIOJIIITNH IOPUCT B aJIBOKaTChkoMy Oropo “TapaHeHKo i mapTHepu”

CyyacHuil TI00aNbHUN KOHTEKCT XapaKTepU3YEThCA JWHAMIYHMMH 3MiHAMH Yy cdepi
MDKHAPOJHHUX BITHOCHH, TEXHOJIOTIH 1 O€3MeKH, sSKi MaroTh MPSMUN BIUTUB HA SIACPHY TOJITUKY Ta
MOB'I3aHI 3 HEI0 MPaBOBI MUTaHHS. SINEpHUN MOTEHIial 3aJUIIA€THCS OJHIEID 3 OCHOBHUX TEM
MDKHApOJHOI Oe3MeKku yepe3 Horo crpareriyHe 3HAYCHHS 1 CepHO3HI pU3UKH, SIKI BiH Hece. Y LIl
JIOTIOBIII PO3TJIANAIOTHCS KIIFOYOB1 aCHEKTH SACPHOI TOJITHKH, TOB'S3aHI MPaBOBI NUTAHHSA, a
TaKO MPOIIEC MPUNHHATTA PillieHb Y rary3i AepHOi Oe3MeKH, BpaXOBYIOYH BUKIIMKU Ta 3arpo3H, 110
MOCTAIOTh MEPE CBITOBUM CITIBTOBAPUCTBOM.

SnepHa mouiTHKA JepKaB € YACTHMHOIO OUTBII 3arajbHOI CTpaTerii HAIllOHAIBHOI Oe3NeKH.
OCHOBHMMH CKJIAJJOBUMH IIi€1 MOMITUKH € siIepHE CTPUMYBAHHS, HEPO3MOBCIOKEHHS SIEPHOT
30poi, 3aXMCT HAiOHAJIBPHUX IHTEPECIB Ta Y4acTh y MDKHAPOJIHUX IHIMIATHBAX MIOAO SAEPHOTO
Pp0330pO€EHHS.

OnHMM 13 TOJIOBHUX BHKJIMKIB € OaJlaHC MIX HAI[lOHAJTHHOIO OE3MEKO Ta MIKHAPOIHUMU
3000B's13aHHSAMU 3 HeposnoBciokeHHs. Hanpuknaa, Crnomnyueni Illtatu 1 Pocis, sk mpoBigHi
SNIEPHI JCpKABH, JOTPUMYIOTHCS TOJITHKU CTPUMYBaHHS d4epe3 MIATPUMKY 3HAYHUX SICPHUX
apcenani. [IpoTe ixHi 3ycHIIIs 31 3MEHIICHHS SACPHUX 3aMaciB, 30KpeMa B paMKax yroj, TaKuX K
JIoroBip TpO CKOpOUYEHHS CTpaTeriyHUX HacTynaabHuX 030poens (CHO-II), minkpecmooTh
BYKJIMBICTh KOHTPOJIIO HaJl 030POEHHIMH.

OnHUM 13 KJIFOYOBHX €JIIEMEHTIB MIKHAPOJHOTO SACpHOTO pexumy € Jlorosip mpo
HEpO3MOBCIOKEHHS sifepHoi 30poi (JHA3), skuit Oymo migmucano B 1968 poumi. Lleit morosip
BH3HAYa€ TPU OCHOBHI IPHUHIIUTIN:

1) HeposnoBcromkeHHst saepHOi 30poi cepen nepskaB, M0 HE MalOTh il HA MOMEHT
MIIMTUCAaHHSI IOTOBOPY;

2) Po330poeHHs A1 AepakKaB, 110 BKE BOJIOAIIOTH SAEPHOIO 30pO€I0;

3) CopusitHHS MHpPHOMY BUKOPHCTAHHIO aTOMHOI €Heprii A pPO3BUTKY TEXHOJIOTIH Yy
KpaiHax, [0 HE BOJIOIIOTh SIEPHUM MOTECHIIIAIOM.

Opnak, HEpIBHICTb MDK SOEPHUMM Ta HESJEpPHUMHU JEep)KaBaMU CTBOPIOE 3HauHI
Hanpyxenns. Hanpuxnan, [uais, [Takucran ta [3paine He € mignucantamu J{HA3, ane BonoairoTh
aepHUM ToTeHIiasoM. Lle cTBoproe mpaBoBi KOJI31i 1100 YHIBEPCAIBHOCTI Ta €(PEKTUBHOCTI
JI0rOBOPY.

VYV 2017 poui Oyno yxBajJeHO HE MEHII BaXKJIMBUN €JIEMEHT SJAEPHOTO PEXUMY, a came,
Horosip mpo 3ab6opony siaepHoi 30poi (I353), sxuit HailineHuit Ha MOBHY 3a00pOHY BUKOPUCTAHHS
Ta BOJIOJIHHA siepHOIO 30poeto. OpHaK >KOJHA 3 SIACPHUX JIEpXKaB HE MPHUETHANACS 10 LHOTO
JIOTOBOpPY, L0 BUKJIMKAE CYMHIBH I110/10 Horo e(eKkTUBHOCTI. SInepHi aepKaBU apryMEHTYIOTh 1€
TUM, IO CTPUMYBAaHHS 3a JOTIOMOTOIO sIIEpHOI 30poi 3abesneduye cTpaTeriuHuid Oajlanc Ta
3ano0irae BEJIMKUM BIHCHKOBUM KOH(QIIIKTaM.

OCHOBHUM TPHHITUIIOM SIIEPHOI TIOJITHKH 3AJIMIIAETHCS KOHIICTIiST CTpUMYyBaHHS. BoHa
0a3yeThCs Ha TOMY, IO MOKJIMBICTh HAaHECEHHS MAacOBaHOI BIAMOBIAI Ha SAEpHUN yaap
MOTEHILIMHOTO CYNMPOTHUBHUKA BIIJIAKYE HOTO Bia moyaTky BiHW. Hampuknan, min yac XomnomHoi
BilHM Cnonyueni Illtatn Ta Pagsucbkuii Coro3 po3BUBaIM CBOI SJIEPHI apceHaIM 3 METOI0
3a0€3MeYNTH MAPUTET, IO CTAJI0 BAXKIMBOI CKJIAJ0BOI0 MIXXKHAPOIHOT CTAOUTHHOCTI.

[Ile omHUM acmeKTOM, IO BIUIMBAE HA MPOIEC MPUHHATTS PIillIeHb, € PO3BUTOK MHUPHOTO
BUKOPHUCTaHHS sJepHOi eHeprii. Kpainu, ski BOJOIIIOTh PO3BUHEHUMH SIIEPHUMHU TEXHOJIOTISIMU,
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3000B's13aH1 BIJNOBIJaTH 32 HEPO3MOBCIOMKEHHS TEXHOJIOTIH MOJABIHHOTO MPHU3HAYCHHS — TaKHX,
SIK1 MOKYTh OyTH BUKOPHUCTaHI1 K Y IIUBIILHUX, TaK 1 y BINCHKOBHX IILISX.

[lepcrieKTHBY PO3BUTKY SACPHOT MONITUKH € OJHIEI0 3 HAMAKTYAIBHIMINX 1 HAMCKIIATHIIIHX
TE€M cydacHOi MbkHapoaHoi Oesnexku. Ha Moo nymky, B ymMOBax MOCTIMHUX TEXHOJOTTYHUX
IHHOBAIIIH, TEONOMITUYHUX KOH(DIIKTIB Ta II00aTFHOT HEBU3HAUCHOCTI SiICpHA MOJIITUKA TTOTPedye
[IEPEOCMUCIIEHHS.

BuHUKHEHHS HOBHMX THUMIB O030pOEHHS, TaKuUX SK TINEP3BYKOBI pakeTH, Ta MOXKIUBE
BICPKOBE BMKOPHMCTaHHS TEXHOJIOTiH IITYYHOIO IHTENEKTY CTBOPIOIOTH JOAATKOBI BUKJIMKM IS
CHCTEMH CTPUMYBAaHHS 1 KOHTPOJIO 030poeHb. MiKHApPOIHI yrogd MaiOTh OXOIUTIOBATH HOBI
TEXHOJIOTIi Ta BKJIIOYATH IOJOXKEHHS NP0 KOHTPOJb 33 HOBUMM THUIAMM 30poi, 100 YHUKHYTH
IXHBOI HEKOHTPOJILOBAHOI TOHKH.

[HIIMM BaXJIMBUM acleKTOM € ajanTalis MDKHapOAHOIO 3aKOHOJABCTBA JI0 Ipobiem
KibepOe3neku B saepHii cdepi. SnepHi Aep’kaBU MOBUHHI KOOPIMHYBAaTH CBOI 3YCHIUIA ISt
3aXUCTY SACPHUX O0'€KTIB Bij KiOepaTak, IO MOXYTh MaTH KartacTpodidHi HACTHIAKU. Y IIbOMY
KOHTEKCTI IEPCIEKTHBHOIO € pO3poOKa HOBHX MPOTOKOJIB KibepOesneku ais saepHux o0'€KTIiB Ta
30poi.

[lepcnekTHBH PO3BHUTKY SACPHOI TONITUKH HEMOXJIHMBO YSBUTH 0€3 3MiIHEHHS
MDKHApOAHOI criBnpari. He3Baxkaroun Ha iCHyBaHHSI 0araTb0X MDKHApOAHHMX YroJl 1 opraHizalii,
TakuxX sk MDKHapoJHE areHTCTBO 3 aTOMHOI €Heprii, HEOOXiTHO TMOCHIINTH KOOPIUHALII0 3yCHIIb
Jep:kaB y cdepi HepO3MOBCIOKEHHS aepHoi 30poi. OcobinBoro 3HayeHHs HaOyBa€e pO3IIMPEHHS
y4acTi JepXaB, fKi HE € yJYacCHUKaMH OCHOBHHUX JIOTOBOpIB, Yy MDKHapOIHMX IiHiNiaTUBaxX 3
SJICPHOTO PO330POEHHS.

Taki kpaiam, sk Iamis, [lakucran Ta I3paine, sxi He mianucamm JIHA3, ame BomomiroTh
SAJICPHOIO 30pO€10, MOBUHHI CTATH aKTHBHIIIMMM YYaCHHUKAMH Jiajory HIOA0 IN100anbHOI AAepHOi
6e3mekn. s mporo HeoOXimHI HOBI (hopMaTH TEPEeroBOpiB, Taki K perioHanbHI Gopymu abo
CHelialibHI 3ycTpidui Ha piBHI JiJEpiB SACPHUX JAepKaB, 1100 CTBOPUTH JOBIpY Ta MOCHIUTH
MIPO30PICTh Y MATAHHSIX SIIEPHUX aPCEHAIB.

BaxnuBo Takoxk, 100 cmiBmpams MDK JAep)KaBaMH 30CepeKyBajacs He JIMIie Ha
BIMCHKOBHMX acCIEKTax, aje i Ha MHUPHOMY BHMKOpPHUCTaHH1 sifepHUX TexHonorii. Ilorpeba y
HU3bKOBYIJICLIEBIIl €HepreTHill 3pocTae, 1 siiepHa €Hepris MOKe BilirpaBaTH KIIOYOBY pOib Y
BUpIIIEHH] npoOiieMu 3MiHM kiiMary. OfHaK, s BBaXkaro, 110 JJS IbOIO HEOOX1JHO BIIPOBAJIUTH
OUTBII CyBOpI MIKHApOJHI CTaHIApTH OE3MEeKH Ta HEPO3MOBCIOJUKEHHS SJEPHUX TEXHOJOTIH
MO/IBITHOT'O MPU3HAYEHHS.

VY BUCHOBKY XO4Yy 3a3HAuWTH, IO s/IEPHA MOJITHKA Ta MPUUHATTS pilleHb y Wil ramysi
3aJIUIIAIOTHCS OJHUMH 3 HaWBaXJIMBIIIKMX BUKIUKIB Cy4acHOro cBiTy. CTabuIbHICTh MIKHAPOIHOI
CHCTEMH 3aJIe)KUTh B TOrO, SK JEpXaBH YIPABISIOTh CBOIMH SACPHUMU apceHajaMu Ta
3a0e3neuyroTh OajmaHC MK O€3MeKOoI0 Ta MIKHApOAHUMH 3000B'a3aHHAMH. [IpaBoBI MexaHI3MH,
taki gk JIHA3 ta {353, BinirpatoTh KIOYOBY poiib y (OPMYBaHHI I7100aIbHOT MOMITUKU SJIEPHOTO
HEPO3MOBCIOJDKEHHS, ajlé HOBI BUKIUKHM MOTPEOYIOTh MEPEOCMMCIEHHS ICHYIOUMX MIIXOAIB Ta
pillieHb Ha OCHOBI MIXXHApOJHOI'O CHIBpOOITHMITBA. BopHOYac MHUpHE BUKOPUCTAHHS SJEPHOI
eHeprii Mae TMOETHYBAaTUCS 3 JKOPCTKUMH 3aXOJaMH Oe3MeKd Ta KOHTPOJIO IS 3amoOiraHHs ii
BUKOPUCTAHHIO y BICbKOBUX IUIAX. JIWIIe CIBHUMHU 3yCHIIIIIME MIKHApOAHOTO CIiBTOBAPHCTBA
MOKHa 3a0e3nmeuuTd, o0 sAepHI TEXHOJOTii HE CTalu IHCTPYMEHTOM 3arpo3u MAJisi CBITOBOI
0e31eKH, a BAKOPHCTOBYBAINCS BUKIIIOUHO IS IPOTPECY JIFO/ICTBA.
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3. JloroBip npo Hepo3MOBCIOIKEHHS siepHOi 30poi 1968 poky

4. Jlorosip mpo 3a00pony snepHoi 36poi 2017 poky

5. Crpareriunuii norosip mixk CHIA i Pociero (CHO-III)
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3ACTOCYBAHHS SIAEPHOI 3BPOI I if BAKOPUCTAHHSI HA CYYACHOMY ETAIII
MI’KHAPOJHUX BIJTHOCHUH
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Snepna 30post TUIIAETHCSI OAHUM 3 €JIEMEHTIB 3aJIIKyBaHHS CBITY. Y CTaTTI HOCTIIKYETHCS
npobiemMa 3acTOCyBaHHs siIepHOT 30poi 1 10ro BUKOPUCTAHHS HA CY4acCHOMY €Tarli MDXHApPOTHUX
BiHOCHH. Po3risiiaioTbes mepeayMoBH siiepHOi BiHU B rio0anbHOMY MaciuTadi, ki 0a3yroThCs
Ha TCHICHIISAX BEJCHHS 30BHINIHBOI MOMITUKK JepkaB. [IpoBonmsyn aHami3 MOBEIIHKU SACPHHUX
JIep’KaB Ha MKHAPOIHIN apeHi 1 OCTaHHI TEHJSHIlIT MI)KHAPOJHHUX BIIHOCHH, HAMAaracMoch JIOBECTH
HEpPEAIBHICTh SIIEPHOT BIfHU Ha Cy4yacCHOMY eTalli

HaiironosHimoro i1 6e3nepeyHo HailcTpaliHinow npobaeMoro € siepHa BiifHa. 3arposa 1iei
BilHM OTOYye HAC 1 3apa3. TUM made OCTaHHI POKHM MPO HEl 3rajyloTh Bce OibIe 1 Hampyra Mix
SAJICPHUMU KpaiHaMH ITOYMHAE 3pocTaTH. ToMy po3Iisij IMOBIPHOCTI SI€pHOI BIHHU Ma€ MiJBUILEHY
aKTyaJIbHICTh B HAIIIl JHI.

Snepna 30pos — oaMH 13 BHAIB 30pOoi MacoBOTO ypakeHHs, i SKOi 0OyMOBJIEHa
BHYTPIIIHBOSIEPHOIO CHEPTi€l0, sIKa BHUIUIIETHCS B pe3ysbTaTi BHOYXOBHX MPOIECIB MOILTY i
CHHTE3Y siZiep. 3 MOMEHTY CBOI'O CTBOPEHHS siIepHE 030pOEHHS CTal0 BilIrPaBaTH CYTTEBY pPOJIb B
peadizarii JepkaBaMu CBOIX IeONOJITHYHUX iHTepeciB. HacTinpku Benuke 3HaUYCHHS siiepHa 30post
IIPOOBXKYE I'PATH 1 3apa3, KOJIU YUCIIO JIepKaB, 1110 CTAIH ii BIACHUKAaMU, 3011bIINIOCH, BTATHYBIIN
B IIPOTUCTOSIHHSI HE OJMH JecATOK KpaiH. OgHak ocHoBHUMU TpaBusiMu € Pocist 1 CHIA, amxe ne
Oynu mepiui B CBITI JAep:KaBH, sIKI HETJIACHO 3aTBEPIMIIN sIEpHY 30pOI0 MPIOPUTETHUM 3aCO000M
JIOCSITHEHHSI CBITOBOTO TTaHYBaHHs 1 3a0€3MeYeHHs CBOIX HallloHabHUX Oe3mek [1 c. 13].

CrBopeHHs sfepHOi 60MOU, K HEAMBHO, Mependadano MUpPHUH Xxapakrep. SaepHa 30pos
JUId 11 TBOPILIIB MOBUHHA OYyJa CIy>)KMTH HaJllHHOIO OpOHEr0, 3aXUCTOM BiJ] BOporiB. TBopIll siiepHOi
30poi 3a JgomoMoror O0MOM HpUIYCKaIM TMOPATYHOK CBITY BiJ «(hamm3my», «KOMYHICTUYHOT
gyyMu». SnaepHa 30posi BUCTyNMIIA B SKOCTI CUMBOJIY 1 TapaHTIl HaI[lOHaJIbHOI O€3MeKH 1 MUPHOTO
ICHYBaHHs Jiep:KaB, sIKI MParHyjad 1O OBOJIOAIHHS aTOMHOIO €Hepriero. Takum 4MHOM, HaiOLIbII
CTpallHe CMEpTEJIbHE JUIsl BChOTO KUBOIO 3HAPSAIS, CTBOPIOBAIOCS SIK HAJAIMHUNA 1 MOTYXHUI
rapaHT MUPHOTO XHTTS Ha IUIAHETI.

3acrocyBaHHS siiepHOI 30poi B sIMOHChKUX MicTax Xipocima 1 Haracaki 6 cepniast 1945 poky
JIOBEJIO HaJ3BHYaiiHy pyHHIBHY CHIy HOBOro BUHaxonxy. CBIiT OyB Bpak€HHH HaciiJkaMu
3aCTOCyBaHHS sfiepHOi OoMOu. Micta Oynu (akTUuHO cTepTi 3 Juils 3eMii. Himmo xuBe He 31aTHE
BIDKUTH B 30HI Jii I[bOTO MOHCTpa. baraTo poKiB SMOHCBHKI CiM'T XOBaJIM CBOIX UJEHIB, SKi
ONMHUJIUCS B pajiyci XBWII siiepHOi OoMOuW, 10 3pyiiHYyBajla >KMTTE3JIaTHICTh PI3HUX OpraHiB
TOJIeH 1 BUKJIMKAJIA YUCIEHHI XBOPOOH.

L1i aBa BUOYXHM Ha SIMOHCHKIM 3eMIIl Mapalli3yBajl Ha KUIbKa IECATUIITh BOHOBHUYUX JISYiB.
Bueni manu patito, saepHa 30posi BOJIOJI€ JESIKOI0 CTPUMYIOUOI0 CHII010. MOKHA BiJJ3HAUUTH, 1110,
B YCSIKOMY pa3i, BEJIMKA YaCTUHA JIIOJICTBA YCBIOMIIA HEOE3MEeKy 3aCTOCYBAHHS siIEpHO1 30poi [2
c. 46]. Lle nae Ham mizAcTaBM CHOAIBATUCS, IO JIIOACTBO HE BTPATUTh Ha SKOMYCh MTOBOPOTI icTOpil
3aUIIKM  po3yMy 1 JaHe o30po€eHHS Tak 1  3alMIIMTbCA  TUIBKM — 3arpo30l0 1
CTPUMYIOUHM (DaKTOPOM PO3B'sI3aHHS HOBHX CBITOBUX BOEH.

3a odiifHIMHI JaHUMHU Ha CHOTOJIHINIHIN ACHB AIEPHOI0 30pOEI0 BOJIOMIOTH BiCIM KpaiH, a
CIIA 30epirae cBoi 3amacy Ha TEPUTOPIi 1€ MIecTH AepkaB. Jlo Apyroro CIMcKy TakoX MOKHA
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Bimnectu Snonito i [liBgenny Kopero. 3a HemiaTBepIKCHMMH TAaHMMH BOHH TEX HAaJalu CBOI
TepuTOpii 115 30epiranus saepHoi 30poi. Y «SnepHuit k1yo» He BxoasaTh Ipan i IliBniuna Kopes,
asie € HeodimiiiHa iHdopMallis PO Te, IO 1 B iX apceHalli € el TUTT 030pOEHHS.

YumM Ounblie aepikaB 003aBOAUTHCSA SJIEPHOIO 30pO€r0, TUM BHUIIE IIAHCH PO3B'SI3aHHS HOBOI
BiliHU, 5IKa 32 KUIBKICTIO KEPTB MOXKE 3aTbMAPHUTHU MONEpeIHIN 1100anbHUN BiiChKOBUI KOH)IIIKT,
ajle TyT MOTPIOHO BpaxoBYBaTH OJUH BAXJIUBHM HroaHc. SIK OM CHIBHO HE 3arocTproBajiacs
reonoJiTUYHa OOCTaHOBKA Y CBITI, CHOTOJHI CEpi03HI KOHQIIKTH BUPILIYIOTHCS 33 3aKPUTUMHU
JBEpUMa 13 3aJIy4E€HHSIM AUIJIOMATIB. Y KpailHbOMY BHUIIAJKy MOXHA 00'€THATUCA 3 COFO3HUKAMH 1
BJIAIITYBAaTH €KOHOMIYHY Oyokamy. Takuii meron Kyau Outbll e()eKTUBHUI HIK BHUIAITIOBAHHS
TEpUTOPii MPOTUBHUKA PA30M 3 HACEJIICHHSM.

Hani tpeba 3po3ymitu, B sIKiii cuTyalii KpaiHM CXWJIbHI BUKOPUCTOBYBATH CBiHl sIIEpHUI
noteHIian. OcKiIbKH saepHEe 030pOEHHS 3aCTOCOBYBAJIOCS Yy BiMHI TUIBKM OIWH pa3, CIMIECAT
POKIB TOMY, HE Ba)KKO 3PO3YMITH, IO MOPIT KOTO 3aCTOCYBAHHS 3HAYHUU. SIKIO MOYHETHCS BiiiHA
MDK JIBOMa KpaiHaMmH, 110 BOJIOAIIOTH SIEPHOI0 30pO€r0, TO IO caMOi MEepeMOTH OJHI€T 31 CTOpIH
BOHa Oyze BecTHCsS 3BHUAaHMM 030poeHHsAM. Lle HalOuIbII IMOBIpHUIN BapiaHT, MO Tid MPOCTii
IIPUYMHI, 110 TPEBEHTUBHUHN SACPHUN yaap, y pa3l piBHUX 3a AJCPHUM HNOTEHIIaJIOM IPOTUBHHUKIB -
11e BUTOHYCHUH CITOCiO caMoryOCcTBa i BOMBCTBA CBOTO Hapoay. SlnepHa BiliHA 3/1aTHA MPUBECTH JI0
KaTtacTpo(iyHUX PEe3yNbTaTiB 1 Ui OKpeMoi KpaiHu, 1 B INI00aTpHOMY MaciiTadi, Take po3yMiHHS
npuBeJo (GaKTHYHO /0 «Ta0y» Ha BUKOPHCTaHHS sifepHOi 30poi B cydacHoMy cBiti. Hanmpukian, y
BilicbKOBI# nokTpuHi Pociiickkoi Depepariii mponucaHo, M0 3aCTOCYBaHHS SAEPHOT 30p0Oi MOKITMBE
JMIIE BHACIIAOK BHKOPHCTAHHS SIEPHOI, XIMiYHOI, 06i00Ti9yHOi 30p0i mpoTu Hei abo COI03HHUKIB.
Takox Komu miA 3arpo3y HOCTaBJIEHO CaMe€ ICHYBAaHHS JEepXKaBH B CIIJACTBI HpsAMOi BifiCHKOBOT
arpecii a00 iHIIMX YMHHUKIB. TeX caMe CTOCYEThCS 1 IHIIUX SACPHUX JCPIKaB.

IcHye 3HaYHA KIIBKICTh MPUKIIAIB BifH 1 30pOWHUX KOH(IIKTIB MIXK SIEPHOI0 KPaiHOMO 1
HesinepHoi. Bilina mix Kurtaem 1 B'ernamom B 1979 a6o ®onknennaceka BiitHa 1982 [3 c. 88].
OOuBa BUIIAAKU HE MOXYTh OyTH NpHUKIaJaMH BUKOPUCTaHHA sAepHOi 30poi. 3BHuaiiHo, Oyiu
cUTyamii, KoM KpaiHU 3aMHCITIOBAIIMCS PO BUKOPUCTAHHS SAEPHOI 30poi, Hanmpukiaa [3paine Ha
nepuriit cragii Biftan CynHoro AHs, OAHaK, BOHM JOCSIJIM 3HAYHOTO YCHIXy 3 BHUKOPUCTAHHSAM
3BUYAITHOTO 030pOEHHS, TOMY BIIMOBUJIUCS BiJ SIZIEPHOTO BapiaHTy. SAaepHa 30pos sikpa3 BUCTYIIA€E
CTPUMYIOUMM (PaKTOpOM, TOMY B CydacHii iCTOpii HEMae MPUKIIA/IiB BEIMKOMACIITaOHOT BIFTHM MiXk
SICPHUMH JIEPIKABAMH.

HaiiOinbie pusukiB po3s'sa3atu aaepHuit KoHQuikT y CIHA 1 Pocii, une npoTUCTOSIHHS BKe
JTABHO CTaJi0 MPUTYCI0 BO si3uieXx. TyT Oyyno O KOPHCHO 3rajaTv OJWH I[IKaBUW IUIaH, SIKUHA Yy
MHUHYJIOMY AaKTHBHO pO3pOOJIIBCS aMEpUKAHCBKUMHU BilicbkOBUMH. Omeparis  «{ponmor»
nependaydana HaHeceHHs siepHoro ynapy no tepuropii CPCP y pasi loro BropraeHss B fAnoHito,
kpainu CxingHoi €Bponu ab6o bnusskoro Cxoxy [4 c. 102].

AMepHKaHIl BIIMOBWJIMCS BiJ I€T 171€1 3 BelIbMHM OaHaIbHOI MPUYMHM - MICJS HAaHECEHHS
SJICPHOTO YAapy BOHU O Y OyJb-sIKOMY BUIIQJIKy OTPUMAIIN TaKUH jk€ CMEPTOHOCHHUH «I10JapyHOK
Bij aroHizyrouoro CPCP y BiAnoBiae. 3 sijiepHOT BITHH HEMOXKJIMBO BUOPATUCS HEYIIKOIKEHHUM, SIK
HE MOXKHa BHUUTM CyXMM 3 BOJIM. 3aBISKH TaKOMY CTPUMYIOUOMY (akTopy, pO3B'sI3aHHS
BIMCHKOBOIO KOH(QUIIKTY 13 3acTOCyBaHHSIM 30poi Takoro Tumy B HaWOMMKYUM 4YacoM
MaoiMoBipHO [5 c. 78].

3BUyaiiHO, HE BapTo 3a0yBaTu IMpO Te, L0 HAlpyra MK JIepKaBaMH MOXE PI13KO 3pOCTH 1
NUTAHHS BHUKOPHCTaHHS siepHOi 30poi Oyne posrisgatucs ypsaaMmu sK e Oyno 3a yaciB
Kapubcbkoi kpusu abo Moxke cTatucs sSIKHHUCh TEXHIYHMN 301H, sk y BepecHi 1983 poky [6 c. 112],
poTe, AJIs 3a100iraHHs OO Po3po0IeHO LIJIHH KOMIUIEKC 3aX0/11B 1 KOHTP3aXO/iB.

Ha ocHoBi manoi poO60TH MOXHA MPUNUTH IO BUCHOBKY, 110 30posi 1 MOJITHKA HIYTh pa3om
IPOTArOM BCi€l iCTOpii, OJHAK HaiyacTille BOHM HE PIBHO3HAYHI. Y TEBHI MEpiOAM MOJITHKA €
JOMIHYIOYUM (QakToOpoM, y meBH1 — 30posl. | ko 20-Te CTONITTS cTajao CTOMITTAM BIUIMBY 30poi Ha
MOJITHKY, TO MOYaTOK 21- TO CTONITTSA EMOHCTpYy€e MpoTuiexHi TeHaeHuii. [lotpibHo po3ymitwy,
10 TIOKH ICHYE siiepHa 30posi 3arpo3a BiifHU 3 i BUKOPUCTAHHSIM HIKyau He 3HUKHE. [luTtanHs
a/IeKBaTHOI KOHUEMIIi BUKOPHCTAHHS sIEpHOI 30poi 3aJMIIUTHCS AaKTyaJIbHUM MHUTAHHSAM Ha
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MaiiOyTHI pokH. 3BHYaifHO, IO 3apa3 He «XOJIOAHA BiliHA», TOMY sepHa 30posi Tpae HE Take
BAXJIMBE 3HAYCHHS, TOMY IO JEP)KaBU IPAarHyTh JOCATTH MOTYTHOCTI B cdepi 3BHYAIHOTO
030poeHHSs, MO0 JocAraTd CBOIX Iel 0e3 snaepHoi 30poi. Buxoasum 3 ychboro mporo MokKHa
3pOOHTH BUCHOBOK, I1I0 3arpo3a sAepHO1 BiifHM HIKOJIM HE Oy/ie TOPIBHIOBATH HYJIIO, ajle 3apa3 BOHA
JIOCUTH MAJIOIMOBIpHA.
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Public awareness and education
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Ha cydacnomy erami ¢opmyBaHHSI O€3MEKOBUX MOJECIICH IEP:KAaBOTBOPEHHS IS YKpaiHU
Iy’K€ aKTyaJIbHUM HaImpsMOM 3aJIMIIA€ThCS BUBYCHHS KPUTUYHUX MHUTaHb, OB’ A3aHUX 13 SJIEPHUM
MOTCHIIAJIOM, BUKIMKAMU Ta MOTCHIIWHUMHU 3arpo3aMd B Cy4aCHOMY TIJI00ATbHOMY KOHTEKCTI.
binpmr Toro, komm pociiichkka aepikaBa-arpecopka (pd) BOWBaroudM TpoMaJsH YKpaiHU BciMa
MOXKJIUBUMH criocobamu, 3axommia crodatky YopHoOuinbcbky AEC, a 3romom i 3amopizeky AEC
Ta MicTo-cynyTHUK EHepronap, BumHWiIa OomOapayBaHHS sjepHOi ycTaHOBKHM «Jlxeperno
HEUTPOHIBY», BCE 1€ MPHUKIATN SJIEPHOTO Tepopu3My pd mpoTu YKpaiHH Ta CBITY B LUJIOMY, TOMY
110 CKapTU» 3 AAEPHOI0 0€3MEeKOI0 MOKYTh OOEPHYTHCH BEJTMKUM T'OPEM Ul 3HAUYHOI MacH JIrojied
Ta 3a0pyJHEHHSIM BEIIMKOT TEPUTOPIi HETPUAATHOI JJI1 HOPMAJIbHUX YMOB YKHUTTS JIFOTHH.

3a0e3neueHHs] HaJCKHOTO 3aXUCTy HAceNeHHs YKpaiHU BiJ HaA3BUYaWHUX CUTyalld €
000B’s13K0BOI0 (DYHKIIIIO JAepkaBu. Tak crmeriaiabHi Cy0’€KTH HaJIeH! JIIEH31WHUMH TpaBaMu,
KO>KeH po0O0TOAaBelb, BIAMOBIAHUI PEryIO0YMi OpraH, OpraHu yIpaBJlliHHS TOBHHHI 3aBYacCHO
PO3po0IIATH 3aX0AM 100 3a0e3NeUeHHs TOTOBHOCTI 1 pearyBaHHs B pasl siiepHoi abo pafialiitHoi
aBapiiiHOi cuTyalii Ha MicIi MOAIA, Ta, B pa3l MmoTpeOu, Ha MICIEBOMY, PEriOHAIBHOMY,
HaIlOHAJILHOMY 1 MDXKHApOJHOMY PIBHSX JJIsl TOTrO, 00 y nependauyBaHUX BHUIIAJKax pajialiiiHi
pU3UKM OynM HE3HAYHMMH, a Il BaKKOIPOTHO30BaHMX MO HEraTWBHI HAaCHIigKu Oynu
MIHIMI30BaHI CBO€YACHUM pearyBaHHsAM. Tak, HampuKiIaJ, OKPEMHUMH TpoMajiaMu (POpPMYrOThCS
3axo/u 3a0e3nedeHHs saepHoi 6e3neku. bopuncbka cenunas Pana (CamGipebkuii paiion, JIbBiBcka
obmnacte) po3pobmia [Tam'sTky «/lii HaceneHHs Tpu BUHUKHEHH1 paaialiitHoi/saepHoi aBapii» [1].

Cepenn OCHOBHHUX 3aXOJliB BKa3ye€TbCs SIK TISITH Ha paJioaKTUBHIN MicueBocTi, a came: J{is
nonepeykeHHss abo ocnabiieHHs BIUIMBY Ha OpraHi3M paJlOaKTUBHUX PEYOBUH AliiTe Tak: -
BUXOJIbTE 3 MPUMILICHHS JMIIE Y pa3i MOTpeOu, BUKOPUCTOBYIOUH NPHU IIbOMY pecIiparop, IJall,
r'yMOBI 400OTH Ta PyKaBHUKH; - HA BIIKPUTIN MICLIEBOCTI HE po3jasraiTecs, He cigaiiTe Ha 3eMIIIO 1
HE KypiTh, BUKJIIOUITH KYyNaHHS Y BIAKPUTHX BOJOWMax Ta 30WMpaHHs JIICOBHMX sTrij, IpubiB; -
TEPUTOPItO OUIA OYyIMHKY MEpioUYHO 3BOJIOKYHUTE, a B IPUMILIEHH] IIOAHS MPOBOJIUTE pETEIIbHE
BOJIOTE MMPUOMPAHHS 13 3aCTOCYBaHHSAM MHUIOUHX 3aC001B; - Epe]] BXOIOM JI0 IPUMILIEHHSI BUMUITE
B3YyTTS, BATPYILIITh Ta TOYHUCTITh BOJIOTOI0 IIITKOIO BEPXHIA ONAr; - BOAY BXKHUBaiiTe ulle 3
MEPEBIPEHUX JIKEPEIT; - PETEIbHO MUITE Tepes ixero pykH 1 monomite poT 0,5% po3unHOM NUTHOT
COJIH.

Tpu HaitbiIbIII aBapii, 0 TPANUIKMCh Y CBITI HA SIIEPHUX €HEpreTUYHUX ycraHoBkax (Tpi-
Maiin-Aiinenn, CIHIA 1979; YopaoOuns, CPCP 1986; ®ykycima, Anonis 2011), cramm
pe3yabTaToM 30iry oOCTaBUH Ta MOETHAHHS JEKUIBKOX (aKTOPiB BHYTPILIHHOTO 1 30BHIIIHBOTO
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BIUIMBY. BOHM He nuie mpu3Bend A0 MacIITaOHUX MpobieM y chepax OXOpPOHH 3I0pOB’S,
JOBKUIJISI, JIOBFTOCTPOKOBHX TIOTpeO Yy TICHXOJIOTIYHOMY, COIlIaJbLHOMY Ta €KOHOMIYHOMY
BiJIHOBJICHHI, aJi¢ i CTaJIU MOIITOBXOM ]ISl TIEPETJISIIY BUMOT OE3MEeKH, MOOYA0BH OUTBIN HAMIHIX
cucteM Oe3neku, mpoienyp €(heKTUBHOTO pearyBaHHS, BKJIFOYHO 13 MUTaHHAM 1H(QOpMyBaHHS
HACEJICHHA Ta MiATPUMKH Horo 1oBipu [2].

Sk BkasyeTbcs ¢axiBIsIMH, JUIsl OpraHizaiii poOOTH 13 TPOMAJCHKICTIO Ha BCIX II'SITH
ykpaincekux AEC Tta B gupekuii HAEK «Eneproatom» cTBOpeHi miapo3aiau pobOTH 3
IPOMAJICHKICTIO Ta iH(POPMAIIIiHI IIEHTPH, B IKUX POOITHUKAM Ta IPOMaJITHaM HAJIa€ThCsS BUYCPITHA
iHpopMaLig npo pagialiifHui cTaH HaBKOJMIIHBOTO MPUPOJHOTO cepeloBHIa. ATOMHI CTaHI] Ta
ix iH(opMaliifHl EHTPU OPTaHI3yIOTh EKCKypCii JJII TPOMaJsH 3 METOK O3HAWOMJIEHHS iX 3
pobororo AEC. Ha xoxnii AEC BuaaroTbcs CTaHILiHI ra3eTd, IIIOTh pemakmii pamio i
TeneOaYeHHS. HAEK «Eneproarom» Mae BJIACHUH BeO-caiT 3a aJIpecoro:
http://www.energoatom.com.ua. Takox aie BeO-caiiT 3anopi3bKoi AEC:
http://www.nppzap.zaporizhzhe.ua. [3, c. 75].

Takox (axiBUIMHU BH3HAYAETHCS HACTYIHE KOJIO TNHTaHb, IO IOCTIHHO XBUJIIOIOTH
IPOMAJICHKICTB: - €KOJIOTiuHI nmpobiemu B perioHax po3tamyBaHHs AEC; - muTaHHS 1100 CTaHy
eHeproOokiB Ha AEC ta OymiBHUIITBA HOBUX eHeproOiokiB - Ne2 Ha XMenpHuIbKiH AEC Ta Nod
Ha PiBHeHcokit AEC; - 3aXOpOHEHHS paJiOaKTHMBHHMX BIAXOJIB Ta OYHIBHUIITBO CXOBHII MJIs
SAIEPHUX BIIXO/IB; MPOOJIEMH, MOB’s3aHI 3 TPAaHCIOPTYBAaHHAM DPAaTiOaKTHBHUX BIIXOMIB yepes
TEPUTOPI0 YKpaiHu; - CIOPYAKEHHS [IEHTPY MepepoOKr Ta 3aXOPOHEHHS Pa/ll0aKTUBHUX BIIXOIB
B 30HI - BiguyxeHHs YopuHoOmnbcbkoi AEC; - muTaHHs, MOB’sS3aHI 3 TEPETBOPEHHSIM 00 €KTY
«YKpUTTS» B EKOJIOTIUHO Oe€3MeyHy cucreMy; - 1H(OpPMYBaHHS 00 MPUNHATTS pIlIeHb Ta
MOTOYHOTO CTaHy AAEpHOI Ta padianiiHoi 6e3nexu B Ykpaiui [3, c. 77].

OcHOBHI 3ax0/11, IO 3/11iCHIOIOTHCS OpraHaMH YIIPABIIHHS Ta CHJIAMU LIUBUTBHOTO 3aXUCTY
IIpYU BUHUKHEHHI pajiamiifHoi aBapii na AEC:

- BUSIBJICHHS Ta OIliHKA pajialiiiiHoi 00CTaHOBKH, IIPOTHO3 /103 ONIPOMIHEHHS HACEICHHS;

- OTIOBIIICHHS HACEJICHHS PO pajlialliiiHy aBapiro;

- iH(opMyBaHHS HACEJCHHs MPO padialiifHy 0OCTaHOBKY Ta pEeKOMEHJAllii MO0 3aXHCTy
HACEJICHHS,

- Ha/IaHHS METUYHOI TOTIOMOTY MOCTPAXIaINM;

- BUKOPHUCTaHHS 3aC001B 1H/IMBIIyaIbHOTO 3aXUCTY;

- YKpUTTS B OyJJMHKAX, 3aXUCHHUX CIIOPYJIaX HUBLILHOTO 3aXUCTY;

- eBaKyallis 13 30HU PaJll0aKTUBHOTO 3a0pyIHEHHS;

- IPOBE/ICHHS HOAHOT MPO(ITaKTHKY;

- 00MeKeHHS niepe0yBaHHsI HaCEJIEHHsI Ha BIIKPUTOMY IOBITPI;

- 3]IIHCHEHHS T03UMETPUYHOTO KOHTPOJIIO ONTPOMIHEHHS HACEJIeHHS;

- IPOBEJICHHS CaHITapHO1 0OPOOKHU HACETIEHHS, PATYBAJIbHUKIB,;

- ZIe3aKTHBallisl TEPUTOPIi, JOpir, OyIMHKIB, TEXHIKH, OAATY Ta MaiiHa;

- CIIOCTEPEKEHHS 3a pajialiifHOI0 OOCTAaHOBKOIO Yy HACEJIEHMX IYHKTaX Ta IMPOBEJIEHHS
pajiaiiifHOro KOHTpPOJIIO O0’€KTIB JOBKULIS, JKepes BOJONOCTaYaHHS, MPOAYKTIB Xap4dyBaHHS,
CLTBCHKOTOCIIOIAPCHKUX TBAPUH Ta POCIIUH;

- 30upaHHs, BUBE3EHHS Ta 3aXOPOHEHHS PaJi0aKTUBHUX BiIXOMiB [4, C. 2].

[Ilo cTocyeThCcsi MIKHAPOJIHOTO CIIBPOOITHUIITBA y Taily3l sSiepHOI Oe3MeKu, TO KIIYOBUM
KoopauHaiitHuM rieHTpoM € MAI'ATE — MixkHapoiHE areHTCTBO 3 aTOMHOI €Heprii — MiXKHapOoJHa
oprasisaiiisi, sika rpar{e CIpusTd MUPHOMY BHUKOPHUCTAHHIO SJEPHOI €HEeprii Ta MepenIKoKaTH ii
BUKOPUCTaHHIO B Oy/b-SIKMX BIHCHPKOBUX IUIAX, 30Kpema sjepHy 30poro. Llg mikHapoaHa
oprasizaiisi 1ornomarae KpaiHam 3a0e3neunTd e(PeKTUBHUN (PI3UYHHUM 3aXUCT AJEPHHUX Ta 1HIIUX
palioaKTUBHHUX MaTepialiB Ta BBECTH B JiI0 HEOOXiJHI CHCTEMH, 3aKOHH Ta MOCTaHOBU. Takox
3MIMCHIOETHCSA JTOTIOMOTa KpaiHaM MMiJ iX KEepIBHHUIITBOM 3aro0iraTv Ta BUSBISATH 3JIOBMHCHI i,
MOB'A3aHi 3 PaJllOAKTUBHUMHU PEUYOBMHAMH, pearyBaTl Ha HUX Ta 3a0e3reuyBaTH 3axHCT JIIOJel Ta
HABKOJIMIIHBOTO CEPEIOBUIIA, HACKUTBKH 1€ TIJTHKUA MOYKITHBO.
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Sk miAcyMOK, HEOOXiTHO 3a3HAYMTH, IO TOJIOBHY BIAMOBITAIBHICTE 3a 3a0e3MeYeHHS
¢bi3uyHOi simepHOi Oe3Mekn Hece KOoKHa oKkpema kpaiHa. OmHak I 3arpo3a Mae TJI00aTbHHMA
XapakTep 1 Juid 11 ycyHeHHs MOTpiOHI 3ycuiuisi BChoro cBiTy. JKUTTS MUTBHOHIB JIIOJIEH Y BCbOMY
CBITI CTae KpalluM 3aBISIKU 3aCTOCYBAHHIO SIIEPHUX TEXHOJIOTIH B €HEPreTHINl, OXOPOHi 370POB's,
MIPOMHCIIOBOMY BUPOOHHIITBI, CLIIBCBKOMY TOCHOJAPCTBi Ta Oararhox iHmmx obnactsax. [Ipu mpomy
SIICpHI Ta 1HIN PalioaKTUBHI MaTepiaal HEMUHYYE BUKJIMKAIOTh HE3JJOPOBUN 1HTEPEC Y TEPOPHUCTIB
Ta IHIIUX 3JIOBMHUCHHUKIB. Y Hall TOBHHM HEBU3HAYEHICTh Yac, B yMOBaX KOHQIIKTIB Ta
HaIPY’>KEHOCTI y 0araTboX perioHax CBITY, KHUTTEBO BaXKIIMBO, MO0 TakKi Marepiajiud HE MOTPAIUIN
70 PyK 3JIOUMHIIIB, OCOOJMBO SKIIO MEPECTiAYIOTHCS MOJITHYHI 1HTEPECH, SIK, HANPHUKIAJ, POCis
IIAHTa)Xy€e YKpaiHy 3 METO JIOCSTHEHHsI CBOIX 3JIOYMHHUX iHTepeciB. TUTbKM TaKMM YUHOM MU
3MOXKEMO 3a0€3MEeUUTH CTIMKICTh CYTTEBUX IIepeBar, siKi HECyThb SJepHI TEXHOJIOTii CBITY Ta
PO3BHTKY.
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Nuclear deterrence and strategic stability

EOEKTUBHICTDH ICHYIOUUX MEXAHI3MIB 3AIIOBII'AHHSA AAEPHOMY
TEPOPU3MY

Kosaanona JI.C.
CTYyJIEHTKa 3 Kypcy
JlepaBHOTO TOProBEJIbHO-€KOHOMIYHOTO YHIBEPCUTETY

3ano0iraHHs SJIEPHOMY TEPOPU3MY € BXKIMBOIO CKIIAJIOBOIO TII00abHOT Oe3neku. OCKUIbKU
BUKOPUCTaHHA sJiepHOI 30poi/marepianiB abo HaBiTh Taka IOTEHLIHHA 3arpo3a, MOXE MaTu
KatacTpo(iyHi HACIIIKKA HE JIMIIE JUIsl TUX MPOTU KOTO BOHA 3aCTOCOBYETHCS, ajie il JUIs JIIOJICTBA
3arajioM.

SnepHuii Tepopu3M MOXHaA BHU3HAUUTHU SK HECAHKIIOHOBaHE BUKOPHCTaHHSA abo crpoly
BUKOPUCTAHHA AJICPHUX BUOYXOBUX MPHUCTPOIB, BUKOPUCTAHHS 200 cripoO0y BUKOPUCTAHHS SICPHUX
MaTepiaiiB, Hamaau abo crpoOu HamajliB Ha SAEpHI 00 €KTU Ta YCTAHOBKU 3 METOIO 3aJSIKyBaHHS
[1].

CporosHi Tema SJIEpHOrO0 TEpOpU3My € akTyalbHOw. OcoOmuBo ans YKpaiHu, sKa
nepeOyBae y cTaHi BIHHU 3 SJICPHOIO JIEP’KABOIO, 3apa3 Jy)Ke TOCTPO MMOCTAE€ MUTAHHS SIEPHOTO
TEPOPHU3MY, 32 SKOT'O 3HAYHO MiJBUIIYETHCS PIBEHb 3arpO3U BUKOPUCTAHHS a00 caboTaxy siiepHUX
o0'exTiB. Haxkanb, came aTOMHI €NeKTPOCTaHIlii MOXYTh CTaTH MOTEHI[IHHUMHU IUISIMHU JUIS aTaKk
KpaiHU-TePOPUCTA, SIK U I 3aJIIKyBaHHS LIMBLUIBHOTO HACENIEHHs, Ta 1 B IKOCTI Ba)KeJliB BIUIUBY Ha
1HIII KpaiHu.

OaHUM 3 TOJIOBHUX MIXKHAPOJIHO MPABOBUX MEXaHi3MiB, I10JI0 BIaJHAHHS LILOTO MMUTAHHS €
MixHapo Ha KOHBEHIliS PO OOpOTHOY 3 aKTaMH SIEPHOTO TEPOPU3MY sika Oyna paTudikoBaHa
VYkpainorw y 2006 poui (Hanani - Konsenuist). Metoro 1iei KonBeHIIli € MOCUIEHHS MIXXHAPOIHOT
CIiBMpali y NUTaHHI TMOKapaHHS 3a aKTW SISPHOTO TEPOpPHU3MY, Ta BUYACHOTO BHSBICHHA 1
3amobiranHs iM. SIKIo oxapakTepu3yBaTH 3MICT Ili€l KOHBEHIi, TO BiH Oyae cKiIagaTucs 3
HACTYITHUX ITYHKTIB:

- Bu3HaueHHs «pallioakTUBHMI Matepiai», «sepHU MaTepiany, «IIepHUid 00’€KT» Ta iH.
(ct. 1);

- Bu3HayeHHs, XTO € 0C0000 sIKa BUMHAE aKT SJIEPHOTO TEPOPU3MY (CT.2);

- Hlnsaxu ciiBpoOITHUIITBA JIEPKAaB SIKi € yYaCHUKAMHM JaHOi KOHBEHIIIT (CT.5);

- 3aX0/U SIKI MOXYTb BHSBHUTHUCS HEOOXIIHUMM i BCTAHOBJIEHHS FOPUCIMKLII AeprKaBU
CTOCOBHO TaKMX 3JI0YUHIB (CT. 9);

- IlepecninyBaHHs, MOKapaHHS Ta €KCTPaAMLIis OCOOM sika BUMHMIA Takui 37moumH (ct.11-
ct.19) [2].

KouBeH1is qomomarae BIaJHATH BIAMOBITHI CUTYyallii, 3aBASKA CTBOPEHHIO MPaBOBOi 0azu
JUTSI 3amo0ITaHHs SIEPHOTO TEPOPU3MY Ta Horo mokapaHHio. Takoxk, BoHa 3a0e3neuye BiMOBIIHUN
PO3BUTOK MDKHAPOAHOTO CIIIBTOBAPUCTBA Yy Wil cdepi, 110,10 00MiHY iH(OpMaIli€to MPo NOTEHLIHH1
3arpo3u Ta CHIBIpalll y po3CIIilyBaHHI BIIOBIIHUX aKTiB TEPOPUZMY.

[HIIMM akTOM SIKMI peryitoe sifiepHuil TepopusM € JloroBip mpo HEpPO3MOBCIOHKEHHS
snepHoi 30poi (JAHA3) mo sikoro Ykpaina npuennanacs B 1994 pomi (mamami - Horosip). Cyts
1poro Jloropopy mojsraiga y ToMy L0 HesZepHi JepkaBH siki Horo miamucanu (a ne nmoxaza 180
KpaiH) MOBUHHI Oy/M yTpUMYBATHCA BiJ BUKOPHUCTaHHSA siiepHOi 30poi. B Toit yac sk kpainu, siki ii
manu (pociiiceka nepxasa, Kuraii, CIIIA, ®panuisa, Benuka bputanist) He mOBUHHI JomoMaratu
IHIIIMM OTPUMATH TaKy 30pOl0, Ta CTYIUTH HA HUIAX PO330POEHHS.

Mertoro mporo Jlorosopy mepir 3a Bce Oylio BXKUTH 3aXOJiB s Oe3neku HapomiB, 00
BpPaxOBYIOUH CIyCTONUIMBI HACHIIKH, SKI Majga O I BCHOTO JIIOJICTBA siepHa BilHA, Ta
HEOOXIJHICTh, [0 BHUIUIMBAE 3 IbOTO, JOKJIACTH BCIX 3yCWJIb Ui 3amo0iraHHs —3arposi
BUHUKHEHHS Takoi BiitHU [3].
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Ane He nuIIe MIKHAPOJHHUMHU JIOTOBOPAMHU PETYIIOETHCS MUTAHHS SIEPHOI Oe3MmeKw.
3BepHEeMO yBary Ha MiXHApoOJHE areHTCTBO 3 aTOMHOI €Heprii, SKe IIMPOKO BiAOME SK
MibKHapoaHa opraHizamis cucreMu OOH, 1o mie mig racioM «AToM sl MEPY Ta pO3BHTKY». BoHO
BHCTYIIA€ SK MDKHApOJHHWH IIEHTP CHIBpOOITHUITBA B sAepHid rany3i. CHuibHO 31 CBOIMH
JepKaBaMU-YJICHAMH Ta YMCICHHUMH IMTAPTHEPAMU 0 BChOMY CBITY ATEHTCTBO BeJle pOOOTY 111010
CIpUSHHS O€3MeYHOMY, HaJIHHOMY Ta MUPHOMY BUKOPUCTAHHIO SJICPHUX TEXHOJIOTIH [4].

[lepepaxyBaBmin OJHI 3 TOJOBHUX MEXaHI3MIB 3amo0iraHHs SAEPHOMY TEPOPH3MY Ta
BHU3HAUMBIIY IX METY Ta 3MICT, Y1 MOKHA CTBEP/XKYBATH, L0 HAa Pa3l Taki 3aX0H € e(HEeKTUBHUMHU Y
[bOMY MTUTaHHI?

Sk M MOXeMO Mo0auuTH, Ayxe 6araTo KpaiH € ydacCHUKaMH IIUX JIOTOBOPIB Ta KOHBEHIIIH.
3MiICT TaKHMX aKTiB € Ay)Xe IUPOKHUM Ta JOMOMarae 3a0e3MeyrTH MKHAPOAHY CIIIBIIPALIO Y CBITI,
B)K€ HE IMepIIui 1ecaTok pokiB. Takoxk, He BapTo 3a0yBaTH MO OLIBIIICTE 3 IEpKaB MIATPUMYIOTh
pob6oTy Mi>kHapOIHOTO areHTCTBa 3 aTOMHOI eHeprii. 1[0 € MO3UTUBHUM MOKa3HUKOM TOTO IO i
HaJaal MDKHApOJHE CIIBTOBAPUCTBO OMIKYETHCS ITUM IMMUTAHHIM W JOTPUMYIOTHCS BiATOBIIHHX
HOPM Ta MPaBUJI sIKi 3a3HAYEH] Y TIepepaxOBaHUX BHIIE JOKYMEHTAX.
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Other general and special issues
(Cognitive processes)

JTOCJII)KEHHA OCOBJIMBOCTEM MAM’SITI TA YBAT'! Y JIOJEM PI3HOI'O BIKY

Kpumrans AHHa
3n100yBayka CTymneHs Marictpa (hakyJlbTeTy MIPUPOJAHNYOI, CIICIiaIbHOT Ta
3I0pOB'130€peKyBAIBHOI OCBITH

Anomauyia. Y CTaTTi TPEJICTABICHO EMITIPUYHE JOCTIIHKEHHS OCOOJMBOCTEH mam'sTi Ta
yeaeu y nooeli pizHozo 6iky. Ha ocnosi ekcnepumenmanbHux 0aHuX npoeeoeHo ananiz KOCHIMUGHUX
npoyecis, 30Kpema KOpomKo4acHoi ma 00820Mpusaioi nam'smi, a maxkoxc KoHyeHmpayii yeacu 6
PI3HUX 8IKOBUX epynaX. J{OCIONCeHHs BUABTAE XAPAKMEPHT GIOMIHHOCMI Y (DYHKYIOHYB8AHHT nam 'ami
ma ysazu 6 wHocmi, 3pinocmi ma cmapocmi. Takodxc y cmammi RPONOHYIOMbCA NPAKMUYHI
pekomenoayii Onsl NOKpAWjeHHsI KOSHIMUBHUX 30i6HOcmel, wo 0a3ylomvci HA  OMPUMAHUX
pe3yibmamax.

Kniouoei cnoea: nam'smoe, ysaea, KocHIMuHi npoyecu, 6IiKO8I 0COOIUBOCMI, eMnipuuHe
00CNi0JICeH s, KOPOMKOYACHA Nam'ambv, 00820MPUBANA NAM'AMb, peKoMeHoayii, KocHImueHe
NOKPAUJeHHA.

IMoctanoBka mpodsaemu. KorHiTUBHI Tporecu, Taki SK MaM'siTh Ta yBara, BiJlirpalOTh
BOXJIUBY POJIb y TOBCSAKJIEHHOMY >KUTTI JIIOAMHH, aje iX (DYHKIIOHYBAaHHS 3MIHIOETHCS 3 BIKOM.
Pi3Hi BIKOBI Ipyn# MarOTh BiIMIHHOCTI Yy 3/1aTHOCTI 30epiraTul Ta BiITBOpIOBaTH iH(popMmaIliioo, a
TaKOX Yy MIATPUMIN KOHIEHTpauii yBaru. He3Bakarounm Ha YHCIIEHHI JOCTIKEHHS B Traysi
KOTHITUBHOI TICHXOJIOT1{, MUTaHHs BIUIMBY BIKOBUX 3MiH Ha IIi MPOLECH 3aIHUIIAETHCS aKTyaTbHHUM.
[IpoGnema mossirae y HEOOX1IHOCTI AETaTBLHOTO aHaIi3y 3MIH Y MaM'sTi Ta yBasi y pi3HUX BIKOBHX
rpymnax, a TakoX Yy po3poOmi ePeKTHBHHX PEKOMEHAAlId Ui MIATPUMKH Ta IOKpPAIICHHS
KOTHITHUBHHX 3/1I0HOCTEH Yy JII0/Iel PI3HOTO BIKY.

Mertoro cTarTi € BUSIBIEHHS OcoOnMBOCTEN (YHKIIOHYBAHHS MaM'ATl Ta yBaru y Jirojaen
pI3HUX BIKOBMX TPYyH Ha OCHOBI E€MIIPUYHOrO JOCHIIKEHHsS, a TaKoXX po3poOKa MpakTHUYHHX
pEeKOMEHIallii 1010 MOKPAILEHHS [IUX KOTHITUBHUX MPOLECIB Y PI3HUX BIKOBUX MEP10JIaX KUTTS.

Bukiaag ocHoBHoro marepiaiay. KoruiTHBHI mporecH, 30kpemMa nam'sThb 1 yBara, €
KJIFOUOBUMHM €JIEMEHTaMH, 1110 3a0e3Me4yIoTh e(peKTUBHY B3a€EMO/III0 JIFOJIUHU 13 30BHIIIHIM CBITOM.
OnHak 3 BIKOM IIi (PYHKIIT 3a3HAIOTh 3MiH, 0 Ma€ BaKJIMBE 3HAYEHHS Ui PO3YMiHHS BIKOBOI
JMHAMIKU KOTHITUBHOTO PO3BUTKY 0cOOUCTOCTI. [IaM'ATh € KOMITJIEKCHUM MPOLIECOM, KU MOXKHA
MOJIUTMTH Ha KiJbKa BUIB, BKJIIIOYAIOYHM KOPOTKOYACHY, TOBrOTPUBAILY Ta poOouy maM'saTe. Y aiTeil
Ta MOJOIl IaM'sSTh 3a3BHYal BIA3HAYACTHCA BHCOKOK IUIACTHYHICTIO Ta 3AATHICTIO MIBUIKO
HAKOMUYYyBaTH 1 00poOsATH iH(opMalito. BoHu MOXyTb Jerko 3amaM'sTOBYBAaTH BEIHKI OOCITH
JaHUX 1 MIBUAKO BIAHOBIIOBAaTH 1H(GOpMaIli0 3a MOTpPeOH, IO MOSICHIOETbCS BHCOKUM pIBHEM
HEHpPOHHOT aKTHBHOCTI Ta IUIACTUYHICTIO MO3KY, fKa BHIIA HA paHHIX eTamax pO3BUTKY. Y
CTapUIOMYy Billl KOTHITHBHI 3A10HOCTI, MOB'I3aHI 3 MaM'ATTIO, MOCTYNOBO cya0mawTh. Jlroau
MOXWJIOTO BIKY MOXYTh MaTh MpoOJeMH 3 BiITBOPEHHSM iH(popMarllii, 0COOIMBO SKIIO BOHA HE
3aKpimieHa B TOBrorpusaiiii nam'sti. [loctynoBe nmoripiieHHs KOTHITUBHUX MPOIIECIB € HACTIAKOM
(b1310JI0TTYHHX 3MiH Y MO3KY, TAKUX SIK 3MEHIIEHHSI HEHPOHHOT IITHHOCTI Ta 3HM)KEHHS aKTHBHOCTI
HeripomemiaTopis [2, ¢.48].

VYBara € mpolecom, M0 J03BOJSE JIOAWHI 30CepeKyBaTUCS Ha TEBHINM iHQopmarii abo
3aBJlaHHI, 1 BIJITpa€ BaXJIUBY pOJIb y HaBYaHHI Ta poOOTI. Y AUTAYOMY BIlll yBara 4acTo
XapaKTepU3yeThCsl HECTAOUIBHICTIO, TOOTO MITH MOXYTh JIETKO BiJBOJIKATHCS Ha 30BHILIHI
nonpa3Huku. [IpoTe, 3 pO3BUTKOM 1 HaBYaHHSAM 3IATHICTH 30CEPEIKYBATHUCS ITiIBUIIYETHCS.
FOHicTh 1 MONOAICTE — II€ MEpioAM, KOJNM yBara JIOCSTa€ CBOTO MiKy, JO3BOJSIOYM €(EKTUBHO
CIpaBJISITUCS 3 0araTo3aJavHiCTIO Ta BAKOHAHHSM CKJIAIHUX KOTHITUBHUX 3aBnassb |1, ¢.103].
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Y cepenHbOMy BIlll yBara TaKOXX 3aJHIIAETHCS HA BHCOKOMY piBHI, XO4Ya 3JaTHICTh
KOHIICHTPYBATHCS Ha KITBKOX 3aBIAaHHSAX OJHOYACHO MOXKE 3HWXKyBaTHCS. OIHIEI0 3 KIFOYOBUX
mpo0JieM IHOTO TEPioAy € BHCOKA KOTHITHBHA HABAHTAXKEHICTh HA poOOTI abo B CiM'i, IO MOXKe
BHUKJIMKATH CTPEC 1 BUCHAXKECHHS yBaru. BomHovac 31aTHICTh BUOIPKOBOT yBaru (BMiHHS ITHOPYBAaTH
HECYTTEBI MOJPA3HUKH) B CEPEIHHOMY BiIll 3aJIHMIIAETHCS BIJHOCHO CTAaOUIRHOIO. Y JITHBROMY BIll
3HMXKYETBCS 3/IaTHICTh TPUBAJIOTO 30CEPE/DKCHHS, a TAKOXK CHOBUIBHIOIOTHCS pPEakilii Ha HOBI
ctuMynu. JI0au MOXWiIoro BiKy yacTimie BiAYyBalOTh TPYAHOILI 3 MIATPUMKOIO KOHLEHTpAIii
MPOTSTOM TPUBAJIOTO Yacy, a TaKOoX OUIbIIEe MIAAAIOTHCS BIUIMBY 30BHINIHIX (DaKTOPiB, IO
BigBoNiKaoTh. OnHAaK, SK 1 y BUNAAKY 3 NaM'ATTIO, TPEHYBaHHS yBaru — HaNpPUKIAL, 32
JIOTIOMOT'OI0 CITeIIaJIbHUX BIpaB ab0 IsIBHOCTI, [0 MOTPeOy€e KOHIIEHTpallii — MOXKE 1CTOTHO
JIOTIOMOTTH B 30epexkeHHi KorHITUBHOI pyHKIii [4, ¢.53].

Meronuka opraHizamii eMIIpUYHOrO JOCHIPKEHHS Ha OCHOBI aHKETyBaHHS Oyja
po3po0iieHa 3 METOI0 BHMBYCHHS OCOOJMBOCTEH MaM'ATi Ta yBarM y MOJIOAIIMX UIKOJSPIB 1
IJUTITKIB. AHKETYBaHHS OXOILTIOBAJIO Pi3HI ACMEKTH KOTHITUBHOI JIISITBHOCTI, BKITFOYAIOYU TEXHIKH
MOKpAIIeHHsT MaM'sTi, (DaKTOpH, IO 3aBaKAIOTh 30CEPEKCHHIO, 1 BIEBHEHICTh Y 3MaTHOCTI
3anam'sITOByBaTH BaXJIuBY iH(popmaliro. OCHOBHOIO METOK AaHKCTYBaHHS € BUSBJICHHS
0cOOIMBOCTEH MaM'sITi Ta KOHIIEHTpALlii yBard y JBOX BIKOBUX IpyIax: MOJIOAUIMX MIKOJSPiB (45
y4acHUKIB) 1 mijuniTkiB (60 yyacHUKiIB). 3aBIaHHAM AOCHIIKEHHS Oylo 310paTu JaHi MpoO BIUIMB
pi3HUX (aKTOpiB Ha 3amam'ATOBYBAaHHS 1 KOHIICHTPAIl0, a TaKOX MpPO BUKOPUCTAHHS TEXHIK 1
CTpaTerii sl MOKpaIleHHs KOTHITUBHUX (YHKITIH.

3a pe3yabTaTaMu IPOBENEHOTO AaHKETYBaHHS OYJIO BHIUIEHO TPH BHIM HaM'dTi, a came,
KOPOTKOYacHa, JIOBIOTPUBAJa Ta acolliaTMBHA, CEepel IITe MOJIOJIIIOrO IMIKUIBHOTO BIKY Ta
MiUTITKIB, SIKI y HUX € JOMiHYIOUUMH. Pe3ynpTat HaBeieHO Ha PUCYHKY 1.

Monoann nixonspi Iignitku
60% 50%
0% 40%
40%
30%
30%
20%
20% °
0% 0%
KopoTkouacHa JloBroTpHBana AcolliaTHBHA KoportkodacHa Joerorpueana AcollaTHBHA

Puc.1. PesynbTaT 10CHiKEHHsI AOMIHYI04O0r0 BHAY aM'ATI

Pesynbrati gocmipkeHHs HaM'ATi B MOJIOALIMX HIKOJSAPIB 1 MIAMITKIB MOKa3ylOTh pPi3HI
JOMIHYIOY1 BUJIM NaM'ATl B LMX Tpynax. Y MOJOJIIMX IIKOJSAPIB, K1 HaII4ylOTh 45 y4acHHKIB,
HaO1IbII 3HAUYIIIOI0 € KOPOTKOYACHA MaM'sTh, 1110 CTAaHOBUTH 51% Bij 3araibHOro 00cATY mam'sri,
10 CBIIYUTH IO Te, 1110 BOHU HAalOLIbIlIe OPIEHTOBAaHI Ha 3amaM'siITOBYBaHHS HOBOI iH(popMallii Ha
KOPOTKHI TE€pMiH, 110 € XapaKTepPHUM JJIS IbOTO BIKY, KOJU JIITH aKTUBHO 3aCBOIOIOTH 3HAHHS Ta
HaBUYKU. [loBroTpuBana mam'sTh y MOJIOAIIMX UIKOJIAPIB 3aiimMae 26%, 1o BKa3ye Ha JesKi
TpyaAHoIli y ¢ikcanii indpopmalii Ha TpUBaNIUil epioa. AcoliaTUBHA MaM'ATh, Sika CTAaHOBUTH 23%,
CBITYUTH MPO HASBHICTH MEBHUX 3/II0HOCTEH 10 BCTAHOBIJICHHS 3B'SI3KIB MiXK 1H(GOpPMAIIIE€I0, TPOTE
1151 37IaTHICTH BCe 1€ TepedyBae Ha cTajii pO3BHUTKY.

VY miamiTKiB, AK1 ckianarTh 60 yJacHWKIB, JOMIHYIOUMMH € JOBTOTpHBaja MaM'sTh, 110
nocsirae 39%, Ta KOPOTKOYACHA MaM'sATh 3 MOKa3HUKOM 46%, 110 IEMOHCTPYE, 10 MJUTITKH 37aTHI
30epiraTi 1 BHUKOPUCTOBYBaTH 1HGoOpMaIil0 Ha OUIbII TpPUBAJIUN TEpPMIH Yy TMOPIBHSAHHI 3
MOJIOJIIMMH IIKOJIsgpaMu. Biq3HadaeTbcs 3HMKEHHS acouiaTHBHOI mam'sati a0 15%, mo moxe
BKa3yBaTH Ha T€, IO B IIbOMY BIlll MIUTITKA, MOXJIHBO, OUIBIIE 30CEPEIKEHI Ha 3aCBOEHHI
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CTPYKTypOBaHOi iH(oOpMaIlii, Hi’XkKk Ha CTBOPEHHI acomiamiid. TakuM 4MHOM, pe3yJabTaTH CBiAYaTh
PO Te, IO MOJIOJII IIKOJISAPI MEPEBaKHO BUKOPHCTOBYIOTH KOPOTKOYACHY MaM'sITh ISl alanTaitii
710 HOBHX 3HaHb, TOAI SK MITITKH IEMOHCTPYIOTh O1IbII 3pUTMN MIAXi 10 HABYAHHS, aKLEHTYIOUH
yBary Ha JIOBFOTPHUBAJIIM MaM'aATi, 10 MITKPECIIOE€ BAXIIMBICTh PO3BUTKY PI3HUX BHIIIB MaM'ATi B
OCBITHBOMY IpOLEC] IE 000X BIKOBUX TPYII.

[[lomo BumiB yBarw, siki OyJO BH3HA4YEHO cepej AITEH MOJIOAIIOrO IIKUIBHOTO BiKYy Ta
HiUTITKIB, TO Oyllo BUAUIEHO [OBUIBHY, MHUMOBUIBHY Ta MICIAIOBUIBHY YyBary. OpepikaHi
pe3yIbTaTH 3a BUJIaMH YBaru HaBeJleHO Ha PUCYHKY 2.

Moozt nrkomstpi ITiumiTen
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% I 10%
0% 0% .
HopimeHa ~ MnmMoBinsHa IlicngaoBinsHA JloBinmsHA MuMoBineHa IlicasmoBinsHA

Puc. 2. PesyabTaTu g0cCaiIzKeHHs BUAIB yBaru

PesynbraT qOCHiKEHHST yBard B MOJIOJIINX IIKOJISIPIB Ta MiITITKIB IEMOHCTPYIOTH Pi3Hi
JOMIHYIOY1 aCHEeKTH yBaru B IMX BIKOBUX rpymnax. Y MOJIOAIIUX IIKOJSPIB, sIKI CKIAZaroTh 45
YUYaCHHKIB, IOBUIbHA yBara € MpoBiIHO0, 3aiiMatoun 48% Bij 3arajibHOi yBaru, o CBIAYUTH MPO
Te, 10 JIITH B I[bOMY Billi 3/IaTHI CBIIOMO 30CEpEIKyBaTHCS Ha 3aBJIaHHSX, IPOTE 1151 3IaTHICTH IIIe
nepeOyBae Ha erami po3BUTKY. MUMOBUIBHA yBara 3aiimae 32%, 110 BKa3ye Ha Te, IO MOJIOJIII
IIKOJISIPI  TAKOX pearyroTh Ha 30BHILIHI MOJAPa3sHUKH, OJHAK Yy MEHIIMX oO0csrax, HDK Ha
ycBigomieHi 3aBaaHHs. IlicnsimoBinbHa yBara, sika ckiagae 20%, mokasye, IO JAITHU MOXKYTb
OiATpUMYBATH (OKYC Ha 3aBJaHHI HaBITh MICJS TOTO, SIK CIIOYATKy BTpATHJIM HoOro, Xxo4a il He B
3HAYHUX 00csrax.

VY miamiTKiB, SKi CKianaTh 60 y4acHUKIB, JOMIHYIOYOIO 3aJUIIAETHCS JIOBUIbHA yBara, o
nocarae 53%, 10 CBITYUTH MPO 3PUICTh IXHIX KOTHITUBHUX (QYHKIIM 1 31aTHICTH 10 OUIbII
LIeCIPSIMOBaHOro ()OKYCyBaHHS Ha 3aBJaHHSIX. MUMOBUIbHA yBara B Iill rpyni craHOBUTH 37%,
10 BKa3ye Ha MIJABUIICHUN PIBEHb peakilii Ha 30BHIIIHI MOJPA3HUKU MOPIBHSIHO 3 MOJIOALIUMU
mkossipamu. [licnsnoBiibHa yBara y miiTiTKiB 3Ha4HO 3HMXKeHa 10 10%, 10 MOXe CBIAYUTH MPO
T€, 1[0 B L[bOMY Billl MIJUNITKK OLIbIlIE€ 30CEPEPKEHI HAa KOHTPOJIHbOBAHOMY BHUKOHAHHI 3aBJaHb 1
MEHIIIE MOKJIaIal0ThCs Ha 3aTHICTh 30epiraTu yBary 6e3mocepeHbo Mmicis ii BTpaTy.

Takum 4yuHOM, pe3yJIbTaTH CBIIYATH MPO TE€, IO MOJIOJIIII MIKOJSPI MEPEeBaAXHO (HOPMYIOTh
CBOi HABMYKHM JIOBUIbHOI YBaru, TOJI SK MIJIITKA JEMOHCTPYIOTh OUIBII 3piaMH MIAXiT 110
YIPaBIiHHS yBaroo, MiIBUILYIOYH CBOIO 3/IaTHICTH A0 (DOKYCYBaHHS Ha 3aBJaHHSIX Ta 3HIKYIOUU
3aJIeKHICTh BiJI MICJIAIOBUILHOI yBary, 10 MiJKPECTIOE BaXIINBICTh MIATPUMKHU Ta PO3BUTKY Pi3HUX
BU/IIB yBaru B OCBITHbOMY IIpOIIeCi sl 000X BIKOBUX Ipym [5, c.84].

BucHoBkH. /lociikeHHs 0COOIMBOCTEH MaM'sATi Ta yBaru y JItoJiei pi3HOro BiKy MOKa3aio,
10 KOTHITUBHI MPOIIECH 3a3HAIOTh 3HAYHUX 3MiH MPOTITOM JKHUTTS. Y MITEH Ta MiATITKIB MaM'sTh 1
yBara XapakTepU3yIOThCs BUCOKOIO TUIACTHYHICTIO, IIBUKICTIO 0OpOOKH iH(pOopMallii Ta 34aTHICTIO
no Oararo3zamayHocTi. OJHAK HE3aJeKHO BiA BIKY, PO3BUTOK Ta MIATPUMKa Ham'saTi # yBaru
MO>KJIMBI 32 JIOTIOMOTOIO BIJMOBITHUX TPEHYBaHb 1 MPAaKTUK. BUKOpHCTaHHS KOTHITMBHUX BIIPaB,
3I0pOBUHM CMOCIO KUTTS Ta aKTUBHICTH JIONOMAararoTh 30epiraTi BUCOKUN pIBEHb KOTHITMBHHMX
(GyHKLINA HaBITh y CTapIIOMY Billi. BaxiuBuM € iHIUBIAyalIbHUHN MiAX1T 10 KOXKHOT BIKOBOI IpyIH,
KU BpaxoBye 1XH1 0COOIMBOCTI Ta NoTpedu. Po3yMiHHS BIKOBUX 3MiH y aM'siTi Ta yBa3i 103BOJISIE
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po3po0ATH e(eKTUBHI METOIM MIATPUMKH KOTHITMBHOTO 3J0POB'S JJIS JIIOJEH Ha pI3HUX eTamax
KUTTSL.
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Public health and nuclear disasters
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K.M.H., TOIICHT KadeIpHu paaioyorii Ta paaiaiiiHol MeTUIIMHA
XapkiBcbkoro HamioHaTbHOTO MEAMYHOTO YHIBEPCUTETY
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K.M.H., CTapIIU{ JOCIITHUK

JOTICHT KadeIpu paliosorii Ta paaiaiiHol MeIUIIMHA
XapkiBcbkoro HamioHaIbHOTO MEIMYHOTO YHIBEPCHTETY

B ymoBax BiiicbKOBOI arpecii mpoTH HaImoi Jep>KaBH, 3arOCTPEHHS BiCHKOBO-TIOIITHYHOI
HAMpPYKEHOCT] y CBITI, MEPErIsiAy CTpaTerii 1 TAKTUKU 3aCTOCYBaHHs, K BUCOKOTOYHOI 30poi, TaK 1
sepHoi 30po1 (S13) MUITXoM 3HMKCHHS TIOPOTY MOKIIMBOCTI MOTO 3aCTOCOBHOCTI, CIIPOOH 3p00HTH
S3 OB «YUCTOIO» Ta MEHII MOTYKHOK — 3MIHIOEThCA BIHCHKOBA JIOKTpUHA B OIK peabHOI
MOJKJIMBOCTI BHKOPHCTAaHHS TakTHUHOI simepHoi 30poi (TA3) mns meeckanmamii 30podHHX 1
MDKHaI[loHaTbHUX KoH(mikTiB. Kpim Toro, 3pyiiHyBaHHS pajianiiiHo-HeOe3NeYHNX 00’ €KTiB,
00’€KTiB, SIKI BHKOPUCTOBYIOTH 3aKpUTI Ta BIAKPUTI JDKepela i10HI3YI0UOTO BHIIPOMIHIOBAHHS
MPU3BEIYTh A0 BUHUKHEHHS CKIIQIHOI Pa/lioIoriuHOT 0OCTAaHOBKH Y 30H1 BIICHKOBOTO KOH(DIIIKTY.

VY mux ymoBax Ha MEAMYHI 3aKjaJd YCIX PIBHIB, a 0COOJMBO Ha CIEliani30BaHl MEIUYHI
YCTAaHOBU TOKJIAJEHI 3aBIaHHS NPUNHHATTS MOCTPAaXIAIMX, COPTYBAHHS 3a TSXKKICTIO YPAKCHHX,
pajilanifHui Ta JO3UMETPUYHHUIM KOHTPOJIb, CaHiTapHa 00poOKa 3 METOI0 HAJaHHS, K NEPBUHHOI
JONOMOTH, TaK 1 JIKyBaHHS. Ycl LI 3aXOAM TOBUHHI BUKOHYBaTHCS ONEpPAaTHBHO, aie 3
JOTPUMAaHHIM HOpM pajianiiiHoi 6e3neku (PB), ki BiAPI3HIAIOTHCS Bl HOPM MHUPHOTO Hacy, sIK 3a
MacmTabaMy TOTOKIB paJiallifHO ypakeHHX, KPHUTEpIsIMM YpaXXeHHs, TaKk 1 3a METOAUKAMHU
MIPOBEACHHS 3aX0/IIB, @ TOMY 1 ICHYIOTh OCOOJIMBOCTI 3a0e3neueHns cucremu Pb y minomy.

Ile moB’s3aHO, mo-mepiie 31 crnenu@ikow KOHTAKTy 3 paJiallifHUM YMHHUKOM HE TiJIbKU
MHUpPHOI'O HaceJeHHs, aje 1 BiiicbkoBuX Ta BoeHi30BaHUX (opmyBanb (IACHC). Konxpernuit
CIIeHapiil Hakjazae OCOOJMBOCTI Mepediry MpoMEHEeBOi XBOPOOM, TSKKICTh ypaskeHHs, a TOMY 1
ctparerito mikyBaHHs. [locBin opranizamii Pb mix wac miksigamii aBapii Ha HAEC (1986 p.) OyB
NpOaHai30BaHUN, aje HEe BHUKOPHUCTOBYETHCSA JOTENEp y MOBHOMY 00cs31 Uil IUIaHYBaHHS
MOO1TI3allIfHUX 3aBJaHb.

Cutyariss yCKIQJHIOETbCS THUM, IO TNpPH BHUKOpPHCTaHHI cydacHoi T3 mepeBakHO
OUIKYIOThCS KOMO1HOBaHI pafiamiiiHi ypaxkenHs (KPY) 13 nomiHyBaHHAM Ha pi3HUX eTarax sIKoroch
OJTHOTO ypaxarouoro ¢axrtopy. B miTepaTypi BUAUIAIOTE CYKYNHICTh O3HAK, SIKI XapaKTEePU3YIOTh
BaXYMH Tepedir KOKHOIO 3 KOMIIOHEHTIB KOMOIHOBAHOTO YpaKeHHs 1 KM OTpUMaB Ha3By —
CHHJIPOM B3a€EMHOTO0 00TsDKeHHs. Ha QoHi oOMexeHNX pecypciB HaJaHHs JOIIOMOTH Ta MPOIyCKHOT
3/IaTHOCTI CAHMPOIYCKHUKIB MEIWYHMX 3aKJIaJiB, TOCTPO CTOiTh MUTaHHS MNP0 €PEKTUBHICTh
cOpTyBaHHs mopaHeHuX. Kpim Toro, mijy 4ac COpTyBaHHS IOpPAHEHHUX BIJCYTHSI OO0’ €KTHBHA
iH(popMallig PO J103W HABAaHTAXKEHHS 1 XapakTep ypa)XeHHs, 110 OOYMOBIIIOE€ O BHUKOPUCTAHHS
JKapsMHU KIIHIYHUX MapKepiB ypaxKeHHs (4acToTa Ta TEPMiH MOSIBH OJIIOBOTH, Jiapei Ta iHIe).

[To-npyre, ans BUNAAKIB HAA3BUYAMHMX CHUTYalllll BOEHHOTO XapakTepy ICHYIOTH IHIII
BUMOTH JI0 HOPM 3a0pyAHEHHS pi3HUX MOBEPXOHb , SKI HE MPHU3BOJATH JIO BTPATH J1€3AaTHOCTI
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TIOIUHY Ta i1 3arubeni, ski BuknaneHi y Hakasi Ne 310 MO CPCP Big 1983 poky «Pexomenmanuu
10 OILICHKE TIOCIIECTBUN BO3IEUCTBHS (haKTOPOB SIACPHOTO B3PhIBA HA JIMYHBIA COCTAB BOMCK, CHII
¢drnora, dopMHUpPOBaHMII TPAKIAHCKOW OOOPOHBI W HACENCHHUS» 1 OEe3yMOBHO MOTPEOYIOTh
Heperiasay 3 TOYKH 30pYy MOKJIMBOIO TEXHIYHOI'O OCHAILIEHHS 3alpOIOHOBAHUX METOJIMK Ta iX
criBcraBieHHs 3 Metogukamu HATO B yMoBax TenepimHboro 4acy.

[To-Tpere, BimpI3HIIOTHCA 1 Jeski 0a30Bi MOHATIHHI mojoxkeHHs Pb. EdextuBHa mosa
10HI3YIOYOTO ONpPOMIHEHHS TPAaKTYeThCS SK 3arajbHa pajiamiiiHa J03a, sKa CKOperoBaHa 3
ypaxyBaHHSM IIPOLECY BIAHOBJIEHHS Y OpraHi3Mi OIIPOMIHEHOI JIFOJIMHH, 5IKa CIIOCTEPIraeThCsl Yyepes
BU3HAYCHUH MPOMDKOK Yacy, 110 MPUHIMIIOBO BiAPI3HSAIOTHCS BiJl BU3HAUEHHS C€PEKTHBHOI JJO3H,
mo BctaHoBieHo y HPBY-97/2000. BpaxoByroun Buile cKa3aHe, METOIO HAIIMX JOCIIIKECHb €:
BU3HAUCHHS TMOTEHIIMHOT MOXJIHMBOCTI ICHYHOYOi cuctemMd PB NUBUTBHUX 3akiamiB Ta ix
BIJIIIOBITHICTh Cy4YaCHUM IOTpeOaM B yMOBaxX BOEHHOI'O CTaHy. sl TOCATHEHHs TOCTAaBIEHOT METH
IUTAHY€ETHCS] BUPIIIWTH HACTYITHI 3aBAAHHS:

1. O6rpynTyBaTH Kputepii eeKTUBHOCTI HaJaHHs KBaJi(h)iKOBaHOI MEIMYHOI JIOTIOMOTH Y
IUBUTBHUX MeanyHux 3aknafax (LUM3) mpu panmiamiiHUX ypaXXeHHSX B yMOBaxX HaJ3BHYAHOT
CHUTYallii BOEHHOTO IOXOJKEHHS.

2. BuUBYHTH Ta CHCTEMAaTH3yBaTH MOJIHMBI ClieHapii KOHTAKTy JIIOJUHH 3 paaialliiHuM
YMHHUKOM B YyMOBaxX HAJ3BUYAaHMX CHUTyalid BOEHHOro cTaHy. OLIHUTH CTPYKTYpY 03U
HABaHTAXXCHb HA YPAKXCHUX MK 30BHIIIHIM Ta BHYTPIITHIM OIPOMiHIOBAHHSIM.

3. MeTtoaoM NIpOrHO3y MPOBECTH OLIHKY CTPYKTypHU Ta MaciuTaly CaHITapHUX BTpaT B
ocepenky snepHoro ypaxkeHHs (OSY) mns pi3HUX CICHAPIiB MOXKIMBOTO 3acTocyBaHHsA 3 y
XapkiBchKii 00J1aCTi;

4. Hocmigutu crenudiky KOMOIHOBaHOTO papiamiiiHoro ypaxkenHs y OSY unmsxom
BUJIUICHHSI IPOBITHOTO (haKTOPY SIEPHOTO BUOYXY JUJISl PI3HUX THUIIIB SACPHUX OO€MpUIIaciB, BUIIB
Ta MOTY)XKHOCTI SJIEPHOTO BUOYXY.

5. IlpoBectu anamiz epEeKTUBHOCTI 3aCTOCYBaHHS ICHYIOUHX PaIiONpOTEKTOpIB MiJ Yac
HaJaHHs KBaTi(ikoBaHOI Meau4HOT fonomorn y [IM3.

6. Ha ocHOBI IPOrHO30BaHOI TSAXKKOCTI ypakeHHs, ocoounBocteit KPY Ta ananizy 31aTHoCTI
OTEPAaTUBHOCTI Ta JOCTOBIPHOCTI COPTYBaHHsS Ta eBakyallii moctpaxiaamux 3 OAY, BuzHauuTH
KPUTHYHHNA Yac HaJlaHHS KBaJli()iKOBAaHOI MEIUYHOI TIOMIOMOTH JUIsl JAaHUX CLIeHapiiB.

7. Po3pobutn mareMaTW4yHy MOJENb OLIHKM CTaHy Mpaie3JaTHOCTI B yYMOBax BIUIUBY
raMMa-HeUTPOHHOTO BUINPOMIHIOBAHHS MPOHUKAIOYOI pajiiallii micis sJ1epHOro BUOYyXY.

8. [IpoananizyBaTu MOMUJIKMA Yy opraHizaiii ta 3abe3neudeHHss Pb 3a mocBimom mikBimarii
HacniakiB aBapii Ha HAEC Ta pexoMmeHaanii MDKHapOJHUX OpraHizaliif 00 Cy4acHUX BHUMOT
pamiaiiiHoi Oe3MeKH.

9. IlpoBecTH KpUTHYHUM aHadi3 ICHYIOUMX 3ac00iB 1HJIMBIAYaJbHOTO Ta KOJEKTHBHOTO

10. BuBuuTH iCHYIOUYy METOAMKY MPOBEJIEHHS KOHTPOJIIO PAJIOaKTUBHOTO 3a0pyIHEHHS
ypaXX€HUX, KOHTPOJIIO PIBHIB 3a0pyJHEHOCTI TPAHCHOPTHUX 3ac0o0IB Ta iX MEpeMIilleHb, /103y
HaBaHTaXeHHs Ha nepcoHan [IM3 icHyI0uOI0 T03UMETPUYHOIO Ta PAJIOMETPUYHOIO anapaTyporo,
iX e()eKTUBHICTh 3aCTOCYBAaHHS y JaHUX YMOBAX;

11. BuB4UMTH ICHYIOUY METOJMKY IIPOBEJEHHsS CIeLialbHOI Ta CaHITapHOI O0O0pPOOKH
TEXHIYHUMU 3ac00aMU, BUKOPUCTAHUX PEUENTyp, ii €(EeKTUBHICTh y JaHUX YMOBaX;

12. AHami3 cyyaCHMX Ta NEpCHEKTHBHMX TEXHOJIOTiH 3abe3neueHHs Pb Ta meromuk ix
3aCTOCYBaHHSI.

13. 3anpornoHyBaTi KOMIJIEKCHMMA MiJXiJ, IIOJ0 OLIHKU IOBHOTH BpaxyBaHHsS KpHUTEPIiB,
SIK1 BU3HAYAIOTh SIKICTh CUCTEMH paaiariitnoi 6e3neku y [IM3.

14. IlpoBecTn aHami3 iCHYIOUOi CHUCTEMH pajiallifiHOi Oe3leKkW Ha MPUKIALl opraHizamii
uuBUIbHOI 00opoHu Y «lHCTUTYT MeauuHOi paaioiorii Ta onkosorii im. C.I1. I'purop’esa HAMH
Ykpaiauy».

15. 3anponoHyBaTH MaTeMaTUYHUM amapar, 040 PO3paxyHKy HEOOXITHUX CHJI Ta 3ac00iB
y cuctemi Pb [IM3. Po3po6utu epeKkTUBHI anropuT™MH il ONepaTUBHUX TPYIL.
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16. 3a momoMorow iCHyIOUHX JDKEpeN 10HI3yI0oUoro BUIPOMIHIOBAHHS PI3HUX EHEprii
JOCIIIATA 3aXHMCHI BJIACTUBOCTI CYYaCHUX 3pa3KiB MPOTHUPAMIAIiHHOTO 3aXHCTY, SIKI JOIIIBHO
BUKOPUCTOBYBATH JJIs1 JIOKAIBHOTO 3aXHUCTy npuMinieHs [IM3.

OCHOBHI TMOJIOKEHHSI Ta pPe3yJbTaTH IOCHIIPKEHHS OyAyTh BIPOBAIKEHI B IMPAKTUKY
riaHyBaHHs Ta opradizanii cucremu PB y xminini AY «IMPO im. C.II. I'purop'eBa HAMH
VYkpaiany; KHIT XOP O6nacHuii KIiHIYHHMKA CIieNiajli30BaHUN JWCHAHCEP padialliiHOTO 3aXUCTYy
HACeJeHHd, Ta Yy HaBYaJbHOMY mpoueci kadenpu pagionorii Ta pamiamiiHOl METUIMHU
XapkiBcbkoro HamioHanbHOro MeAuYHOro yHiBepcuTeTy. [lpu MO3UTHBHMX pe3ysibTaTax
JOCIHI/KCHHS TUIAHYEThCS TMOAAHHS 1H(OpMaIlii mpo pe3ynbTaTH poOOTH 1 BHECEHHS MPOMO3MILIN
110/10 BHECEHHS HEOOX1THMX 3MiH B OpraHizamiiiHo-mTaTHy cTpyKTypy LIM3.
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Future scenarios and risk assessments

PIHAHCYBAHHA JEPKABHO-IIPUBATHOTI'O ITAPTHEPCTBA Y BIZITHOBJIEHHI
30HU BIJYYKEHHSA YAEC: AJEPHA BE3IIEKA TA BUK/IMKU CYYACHOCTI

Tumuyk A.O.

acmipanT kadeapu o0uiky i piHaHCiB
HamionanpHuii TEXHIYHUX YHIBEPCUTET
«XapKiBCHKUH MONITEXHIYHUX IHCTUTYT»

BinnoBneHHs 30HU BiguykeHHS YOpHOOMIBCHKOI aTOMHOT €EKTPOCTAHIIT € HaJ3BUYAHO
aKTyaJIlbHUM IHUTaHHSM, SIKE MAae€ BaroMe 3HA4YeHHs JJs €KOJIOTYHOI Oe3NeKd, €KOHOMIYHOIO
PO3BUTKY Ta comiaibHOTO 100po0Oyry VYkpainm. @DiHaHCYBaHHS JCpPKABHO-IPUBATHOTO
[apTHEPCTBA B LIbOMY KOHTEKCTI BHUCTYNA€ KIIOYOBUM MEXaHI3MOM, IIO J03BOJIAE€ €PEKTHUBHO
MOETHATH PECYPCH, JOCBiM Ta IHHOBAIIWHI MiAXOAU 000X CEKTOpIB IS JAOCATHEHHS CIUTLHUX
uineit. HeoOxiaHicTh Takoro (iHaHCyBaHHS 00yMOBJIEHA MAacIITaOHICTIO 3aB/IaHb, K1 CTOSTh TEpe]
JICpXKABOIO Y BITHOBJICHHI Ta peabimitarlii 30HH BiauykeHHs. [lepkaBHUN OIOHKET OOMEKCHUN Y
CBOIX MOXJIMBOCTSIX, TOMY 3aJly4y€HHS IMPUBATHUX IHBECTHUIIM CTa€ KPUTUYHO BaKIMBUM.
[TpuBaTHUII cekTOp MOXKe HajaTh He Jmmie (HIHAHCOBI PecypcH, aje W BIPOBAJAUTH TEPEIOBi
TEXHOJIOTI Ta YHPaBIiHCHKI MPAKTUKH, IO CHPUSITUMYTh OUIbII €(PEKTUBHOMY BUKOPHCTAHHIO
KOIITIB Ta IIBHIIIOMY JOCSITHEHHIO pe3ynbraTiB. KpiM Toro, nepkaBHO-IpUBaTHE MapTHEPCTBO
JI03BOJISIE PO3MOUIMTH PU3UKU MK yYaCHUKaMM IMPOEKTY. Y BUNAJKY 3 30HOI0 BiguykeHHs YAEC,
7ie ICHYIOTh 3HAa4YHi €KOJIOT1UHI Ta TEXHOTE€HHI PU3MKH, Taka MOJEJb CIiBIpami 3a0e3nedye OiLrbin
CTIfIKy Ta MPOTHO30BaHy peanizalilo npoekTiB. Lle minBuiye nmpuBabIWBICTh 1HBECTHULIINA IS
MPUBATHOTO CEKTOPY Ta 3MeEHIIye (iHAHCOBE HABAHTAXKEHHS Ha Jep)KaBy. BakiIMBO Takox
3a3HAYMTH, 110 BIAHOBJICHHS 30HM BIIYYXKCHHS Ma€ HE JIMILIE HalllOHaJIbHE, ajle i MIKHapoJHe
3Ha4yeHHs. lle TepuTopis 3 YHIKQIBHUM EKOCHCTEMHUM IIOTCHIIa]OM Ta MOXJIHBOCTSIMH ISt
PO3BUTKY aJbTEPHATUBHOI EHEPreTUKH, HAyKOBHUX JOCHIDKEHb Ta I1HHOBALIMHUX IPOEKTIB.
dinaHcyBaHHS JIep’KaBHO-TIPUBATHOTO MAPTHEPCTBA BIJKPHUBAE IIISAX JI0 3aTyYSHHS MIKHAPOIHHUX
1HBECTOPIB Ta JIOHOPIB, 1110 MOXE 3HAYHO MPUCKOPUTH MPOLEC BITHOBJICHHS Ta IHTErpalii perioHy B
rJ100a7IbH1 €KOHOMIUHI Ta HAyKOB1 IPOLECH. 3 OISy Ha Lie, (PiHaHCYBaHHS JAepKaBHO-TIPUBATHOTO
NapTHEPCTBa Y BiTHOBIEHHI 30HU BiguykeHHsI HAEC € HeoOXiTHUM Ta CBOEYaCHUM KpOKOM. BoHO
3a0e3neuye ePeKTHBHY MOOLTI3AII0 pecypciB, CIOpHse BIPOBAHKEHHIO 1HHOBAIM Ta PO3MOALTY
PH3HKIB, 1110 B CYKYITHOCTI BEJI€ 10 CTAJIOr0 PO3BUTKY PETIOHY Ta MiJABHUILEHHS PiBHA O€3MEKH SK Ha
HaI[lOHAJIbHOMY, TaK 1 Ha MDKHApOJAHOMY PIBHSX.

["oBopsiuM Mpo BeNMKI IHHOBALIHHO-IHBECTULIIMHUX MPOEKTIB, OPIEHTOBAHI Ha BiJIHOBJIEHHS
30HM BiguyxeHHs HaBkoyio YAEC abo peanizoBaHi B paMKax Takoi 30HU, HEOOXITHO HArOJIOCUTH
Ha JIOBOJII INMPOKIH iX MpeacTaBAeHOCTI. Y SKOCTI NPUKJIATy MOXHA HAaBECTH peali3oBaHUN
koMmnaniero «Solar Chernobyl» y 2018 pori npoekT BBEJEHHs B €KCIUIyaTallilo Ha TEPUTOPIl 30HU
BITUY)KEHHSI COHSYHOI eyiekTpocTaHuii moryxHictio 1 MBT. Solar Chernobyl € cninbHuMm
MIJIPUEMCTBOM YKpaiHchkoi kommanii Rodina Energy Group Ta Himenpkoi Enerparc AG, sxi
3aJy4uiIM J0 CBO€l CHiBmpali jAepskaBHI opraHamMu Ykpainu [4]. I[HIIMM BIanuM NpHUKIagOM
JIepKaBHO-IIPUBATHOTO MAPTHEPCTBA € 3aTy4eHHs IPUBATHI TYPUCTUYHI KOMIIaHii 10 opraHizauii y
MapTHEPCTBI 3 JIEP)KaBHUMH OpraHaMM eKCKypcii B 30HY BiauyxeHHs. [Ipo pe3ynbTaTtu JesiKux 3
TaKUX EKCKypCii TMOBIIOMISIEThCA Ha odimiiHux caitax cranmii [3], [epkaBHOro areHTcTBa
VYkpainu 3 yrnpaBiiHHS 30HOIO BiauyXeHHd [1] Ta caldiTaX TypuCTHYHMX KOMMaHiH (1le, HampuKiaz,
kommanii Go2Chernobyl Ta Chernobyl Tour). 3BicHo, 110 3apa3 TakuxX pPi3HOBHJ TYpU3MYy HE
peaizyeThbes ajie Horo HasBHICTh B IIUJIOMY CHPUS€ PO3BUTKY TYPU3MY, CTBOPEHHIO POOOYHX MiCIlb
Ta EKOHOMIYHOMY BIJPOPKEHHIO PETiOHY, MPH [IbOMY 3a0€3Meuyr0dH TOTPUMaHHS BCiX O€3MeKOBUX
HOpM. MIHICTEpCTBO 3aXUCTy JOBKULIA Ta NPUPOIAHUX pecypciB YKpaiHu [2] Takox 3amydae
MpUBaTHI KOMIIaHIi JO BIJHOBJIEHHS Ta MIATPUMKH 1HQPACTPYKTypH B 30HI BITUYKEHHS.
Hanpsimkamu peanizariii Aep:kaBHO-IIPUBATHOTO MApTHEPCTBO y IIbOMY BUIIAJIKY BUCTYIIA€ PEMOHT
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nopir, OyIiBHUITBO HOBHUX Ta MOJEpHI3allil0 ICHYIOUMX I1HQpacTpyKTypHuUX 00 €kTiB. Takox
NEpCHEKTUBHUM HAIPSIMKOM  peaii3alii Aep)KaBHO-NPUBATHOIO IAPTHEPCTBA € CTBOPEHHSA
HAYKOBUX LEHTPIB A JOCHIIKEHHS padiallifHUX BIUIMBIB Ha HABKOJHIIHE CEPEJOBHIIEC Ta
3/I0pOB'A JIOAMHU. Y JAaHOMY BUIAJKY B3a€MOJIl 3 NPUBATHUMM BHUKOHABISIMU Ta 1HBECTOpaMH
MOXYTh pealli3oByBaTH Taki JAepkaBHI iHCTHTYHii sk HamioHanbHa akaznemiss Hayk YKpaiHH Ta
MikHapoiHe areHTCTBO 3 aToMHOi eHeprii (IAEA).

BaxumBicts (iHaHCYBaHHS MOMIOHMX ONMMCAHUM JAEP)KaBHO-TIPHUBATHUX MPOEKTIB IIOAO
BIJIHOBJICHHS 30HW BITYYXEHHS TIOB’SI3aHO 3 HEOOXIIHICTIO 3a0e3MeUeHHs HAJICKHOTO PIBHSA
sanepHoi Oesneku kpainu. [lorenmian peamizaiii 7aHOT BUMOTH OB’ SI3aHUM Bipa3y 3 JEKUJIbKOMa
BaMBUMM acnekramu. [lo-mepuie, ne acnekt paaianiiiHoi Oe3lekH Ta YHpaBIiHHA SAEPHUMU
MmatepiasiaMu. bynp-siki TpOeKTH B 30HI BIJUY)KEHHS IIOBHHHI BpPaxOBYBaTH HAasBHICTb
pagioaKTUBHUX MaTepialiB Ta MOTEHIIWHI PU3HMKH, MOB'I3aHI 3 HUMHU. BiAMOBIAHO W KPUTHIHUM
IpU 3aJIy4eHHI NPUBATHUX I1HBECTOPIB € NOTPUMAaHHS BHUCOKHX CTaHAapTiB Oesmeku. [Ipyrum
aCIIEKTOM € PO3BUTOK SIIEPHUX TEXHOJIOTIN Ta TOCIIIKEHb, OCKUIBKH 30Ha B1TUYKEHHS 00’ €KTUBHO
€ MalJaHYMKOM JJIsi HAYKOBUX JIOCIIDKEHb y Taiysi siaepHoi (i3ukH, pamianiiHol METUIMHU Ta
exoJjiorii. L{iIKoM MpUPOIHBO IO JEp’KaBHO-IIPUBATHE MAapPTHEPCTBO CIPHUITHME PO3BUTKY L1101
HU3KH 1HHOBAIIMHUX TPOEKTIB, 10 BUKOPUCTOBYIOTH SACPHHUNA IMOTESHIIAN I MUpHUX 1ineil. [Ipu
bOMY cJii 000B’A3K0BO BpaxyBatu, mo xoua YAEC Oinblie HE BUPOOIISE €IEKTPOEHEPTiIo,
iHppacTpyKTypa Ta 3HAHHS, HAKOITMYEH] B PErioHi, MOKYTh OyTH BUKOPHCTaHI JUIsl PO3BUTKY HOBUX
BUJIB €Heprii, BKIIOYAIOUU sJiepHy. TpeTbOl0 30HOK yBaru JQHOIO JOCIIIKEHHS BUCTYNAIOTh
TEOTOJITUYHI Ta OE3MEeKOBI aCMEKTH, OCKUIBKH 3 OISy Ha sSAepHHUM moTeHmian YopHOOMIbChKOT
30HM IPU 3aJIy4€HHI IPUBATHUX MAapTHEPIB HEOOXIJHO BPaXOBYBATH NMUTAHHS HEPO3MOBCIO/KEHHS
SICPHUX MaTepialiB Ta IOTPUMAHHS MIKHApOIHUX 3000B's3aHb. [lommpenns ESG mimxonis
BUMarae oy Ha Jiep>KaBHO-IIPUBATHE NapTHEPCTBO B KOHTEKCTI COLIaJIbHOI BiANOBIAAIBHOCTI,
a OTKe 3 MaKCHMI3alli€l0 yBarW O OCBITHIX Ta MPOCBITHUIBKHX iHimiatuB. JlilicHO, peami3amis
IIPOEKTIB, MOB'I3aHUX 3 SJIEPHUM MOTEHII1aJIOM, MOXE BKJIIOYaTH CTBOPEHHSI HaBYAJIbHUX LIEHTPIB
Ta TIporpam 3 MiATOTOBKHU (axiBIIIB y Tally3i siAepHOI O0e3meku Ta TexHonorii. Koxen 3 onucanux
aKILEHTIB peati3alii MPOeKTiB JIep>KaBHO-IIPUBATHOTO CIIBPOOITHULITBA B MiJICYMKY IMPU3BOJIUTUME
710 COL1aJIbHO-€KOHOMIUHOTO PO3BUTKY PETIOHY, CTBOPEHHIO POOOYUX MICIh T4 PO3BUTKY MICLIEBOT
€KOHOMIKH.

He nuBnguuce Ha 1y HU3KY MO3UTUBHMX (PAaKTOPIB BiJl peaiizalii IPOEKTIB JepiKaBHO-
MPUBATHOTO MAapTHEPCTBA MOB’SA3aHICTh iX peaii3alii 3 BIJHOBICHHSAM 30HM BinuyxeHHs YAEC
CTHUKAETHCS 3 IUIOI0 HU3KOI0 BUKIHMKIB. [0 KIIFOYOBHX TaKMX MPOOJIEM Ta BUKJIUKIB CIIiJl BIIHECTH
IOPUJINYHI Ta PETYJISATOPHI CKJIAJHOIII Ta crelu(idHICTh 3aKOHOJABCTBO 1010 30HHM BiIUYKEHHS
(BUpILIEHHSIM TYT MO’K€ MOCTATH aJarTallis HOPMaTUBHO-TIPaBOBO1 0a3H, CTBOPEHHS CIELlaTbHUX
YMOB JUIsl 1HBECTOpPIB TOIIO); HEAOCTaTHIH PpO3BUTOK I1H(PPACTPYKTYpH, 3HOMIECHICTh JOPIr,
KOMYHIKAI[I Ta eHeproMepex (aHui BUKIMK BHUPIIIYETHCS CaMe 4depe3 MOIIyK (piHaHCYBaHHS
peanizaiii NPOEKTIB MojepHi3almii 00’€KTiB); OOMEXEHHH MJOCTyNm A0 (iHAHCYBaHHSA depe3
MacIITaOHICTh 3aTpe0yBAHUX MPOEKTIB Ta BIJCYTHICTh 3aI[IKaBJIEHOCTI y OUIbII JIPIOHUX MPOEKTaxX
(BupimlyeTbcss JaHa mpoOiiemMa po3poOKO — crelialibHuX  (iHAHCOBUX IHCTPYMEHTIB Ta
MOIIMPEHHSIM JIEP>)KaBHOTO CIIB(IHAHCYBaHHS); TEXHIYHI Ta TEXHOJIOTIYHI BUKIUKU (IIpoOiieMa
3pocTaroydoi MmoTpedbu y crnemniaiizoBaHe oOJaJHaHHS BUPILIYETHbCS, 30KpeMa, yepe3 CHIBMpAIo 3
HAayKOBHUMH YCTaHOBAMM); BMCOKI pajialiiiHi pU3UKU (OCKUIBKM paJlOaKTHUBHE 3a0pyIHEHHS
TEpUTOpii € CAMOCTIHHUM PU3HUKOM, BUPILICHHS AaHOI MpoOieMu MpH peajizallii iHIIUX MPOEKTIiB
TICHO TIEPETUHAETHCSI 3 BUKOPUCTAHHSIM B HHUX CYBOPHUX pajiallifHO-0€3MEKOBUX MPOTOKOIIB);
HE/IOBipa 1HBECTOPIB Ta CTPaxu (HampsiIMOM BHpIILIEHHS MPOOJIEMH TYT OauuThCsl MPOBEACHHS
1H(popMaLIHHUX KaMMaHii, JEeMOHCTpallisl YCHIIIHUX KeHCiB, Ha/laHHS JepKaBHUX rapaHTii TOLIO).
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Cybersecurity and nuclear infrastructure

BUKOPUCTAHHSA IHOOPMAIIMHAX CUCTEM JJISI BIICTEXXEHHS TA
MOHITOPUHI'Y AAEPHUX 3AI'PO3

Yypikosa B.O.
cryaentka Il kypey daxymnsrery OIIII
HamionansHoro yHiBepcuteTy «llonraBcbka nmositexHika imeHi FOpist Konapatiokay

Haykosuit kepisnuk: Casonosa I'.1.
suxnaoay ¢paxyrememy DIIII, 0. ginoc. H.

SlnepHa 3arpo3a 3aJHMIIaeThCsl CEPHO3HOI0 MPOOIEMOI0 CydacHOro cBiTy. HaBiTh npu Hamipi
100 CKOPOYEHHS KUIBKOCTI siIepHOT 30poi Ta MiANUCAHHS MDKHApOAHUX YroJl 3 KOHTPOJIO Hal
030pO€HHSIMHU, PU3UK BUKOPUCTAHHSA sSiAEpHOI 30poi 30epiraerbes. [loHan mecsaTh KpaiH BOJOIIIOTH
SAJICPHUMH apCeHaJaMH, 1 HalpyXeHICTh MK OKpEeMHUMH Jep:KaBaMH, 30KpeMa B MOJITUYHIA Ta
BIMCBKOBIN cdepax, Moke MNpPU3BECTH OO0 HEOE3NMEYHUWX CHTyaliil. IcHye 3arposa saepHOTo
TEpPOpU3MY, KOJIM HEJEepKaBHI Cy0 €KTH MOXYTb CHpOOyBaTH OTpPUMATH JOCTYI JIO SAEPHHUX
marepianiB. [lomiTmuHa HecTaOUIBHICTH, BIHCHKOBI KOHQUIIKTH Ta TJI00adbHE MPOTHPIYYs
HiABUILYIOTh PU3MK BUHMKHEHHS SIEPHUX IHUUACHTIB, 110 POOMUTH SAECPHY 3arpo3y pealbHUM
BUKITUKOM JIJ1s1 O€31I€KH BCHOTO CBITY.

3 moyaTKy pOCiiicCbKOro BTOprHEHHS Ta 3axoruieHHs YopHoOwmibcbkoi 1 3anopizpkoi AEC
Haa YKpaiHOW HaBHcha siepHa 3arpos3a. s Toro, moO BiJICHIIKOBYBAaTH SIACpHI PU3HKH
MiHicTepcTBO 3aXHMCTy JOBKLUIA Ta MPUPOAHUX pecypciB Ykpainu cymicHo 3 'O «SaveDnipro»
CTBOPHJIM KapTy pafdianiiHoro ¢gony Ykpainu Ha iatdopmi Saveecobot.

Jani 30uparoThcsi aBTOMaTH4HO abo Bpy4yHYy 3 514 To4yok Mo Bciif KpaiHi, 30KpemMa Bij
Jep>KaBHUX 1 MpHUBATHUX cucTeM. [HQopmalis H03BOJIsSE KOKHOMY IIBHUIKO OTPUMATH JaHi MPO
paaianiitauii GoH y Oyab-sKomy

MiHICTEpCTBO 3aKJIMKA€ BIACHUKIB JIaHWX JOJIydaTHCs A0 IHIIIATUBH Ui TyOsikarii
iHpopMaii 1y rpoMajicbKoi Oe3MeKH.

PapmiamiitHuii  MOHITOPMHT  JOBKULISI — 1II€ CHCTEMa CIIOCTEPEKEHb 3a CTaHOM
HaBKOJIMIIHBOTO CEPEe/IOBHILA, sIKA BUMIPIOE 3a0pyIHEHHs paJiOHYKIIiAaMU OOIpYHTOBAHO, BOJIH,
HOBITPs, Ta MPOAYKTH Xap. [PyHT i BOJa MOXYTh CIPUYMHHTH SK BHYTPIIIHE, TAK 1 30BHILIHE
IIPOMIHIOBaHHS, TOMY BaKJIMBHH MOCTIHHUI KOHTPOJIb. OCHOBHI KOMIIOHEHTH PaJli0eKOJIOr1YHOTO
MOHITOPUHTY: KOHTPOJb paJlOaKTUBHMX BHUMNAAIHb 3 aTMochepu, BOAHHX PECYypCiB,
CLIBCHKOTOCTIOAAPCHKOI Ta JIICOBOT MPOYKIIII.

MAT'ATE po3pi3Hsie Txepena MOHITOPUHTY, TOBKULISA Ta 1HIMBIYaJIbHUN JTO3UMETPUUHHMA
KOHTPOJIb, 1 BCTAHOBMJIO MDKHapoAHi craHaapTu Oesneku (CranmapTu pajianiiiHoi Oe3nekd,
MixHapoaHi mporpamu, €Bpoarom) [2].

Cranpaptu pagianiiinoi Oe3neku MAI'ATE  oXOIOIOTh IIMPOKUHM CHEKTp MHTaHb,
MOB'SI3aHUX 13 3aXMCTOM JIFO/IeH 1 JOBKULIS BiJ| LIK1JIMBOTO BIUIMBY 10HI3YIOUOTO BUIIPOMIHIOBAHHS.
BoHM BCTaHOBIIOIOTP BHUMOIM JIO0: MPOEKTYBAaHHS Ta eKCIUlyaTaulii SAepHUX YCTaHOBOK;
MOBO/KCHHS 3 PaMiOaKTHBHUMHU BIIXOJaMH; PaIiallifHOTO 3aXHCTy NEPCOHANY; paialliifHOTO
MoHiTopuHry. Lle nmokasye, mo crangaptu MAT'ATE € nuHamMiyHMMH 1 TOCTIHO OHOBIIOIOTHCS 3
ypaxyBaHHSIM HOBUX HayKOBHX JTaHUX 1 TEXHOJOTIYHHUX po3poOOoK. | 1e rapanTye, 110 MiXKHapoiHa
CNUJILHOTA Ma€ HAaJIHHUM IHCTPYMEHT JUIs 3a0e3neueHHs Oe3MeKu B sIepHil Taiys3i.

PamiamiifHuii MOHITOPUHT € YAaCTHMHOK €KOJIOTIYHOTO KOHTPOJ0. BiH cTBOprOeThCs st
OLIHKMA pajiamiifHoro (oHy Ta TOCWIIOETbCA Yy BHIAAKY aBapiid. ba3oBuili MOHITOPUHT
3/IIACHIOETHCSA 3@ JIOIOMOT'OI0 CTaHAApTHOrO 00JaHaHHS, KPU30BUM — 13 3aIy4€HHSAM J0JaTKOBUX
pecypciB 1 creniaabHOro oOnagHaHHA. HaykoBHH MOHITOPUHI 3A1MCHIOIOTH HAyKOBO-IOCIiIHI
YCTaHOBH, 1110 PO3POOJISIFOTE METOANKHU PATI0IOTIUHUAX JOCIIHKCHb.
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Bumip piBHIB anbda-, Oera-, rama-pagioHyKIiZiB, 30Kpema ue3it0-137 1 crponiio-90,
OoOTpyHTOBaHO, BOAiH Ta MOBITps. [liHa BUKOPHUCTOBYETHCS I OIIHKU KIJTBKOCTI PAIiOHYKIIIIIB Y
MPOAYKTaX XapuyBaHHS Ta BU3HAYCHHS 03U BHYTPIIIHBOTO ONMPOMiHEHHS.

Haniiini cucreMu TOYHO BUSBISIOTH JDKEpesa raMma- Ta HEHTPOHHOTO BMIIPOMIHIOBAHHS
0e3 mepeuKo/ A1l pyxy TPaHCHOPTY Ta JitoJeii. BUKOPUCTOBYIOTBCS IS 3aXUCTY MPUKOPAOHHUX
MYHKTIB, MIOPTIB Ta KpUTHYIHOI iHPpacTpykTypH. CucTeMaMu BHSBJICHHS pajiarlii €:

- MOpTaJibHI MOHITOPH — BUSBJSIIOTH pAAIOAKTHBHI JOKepela Yy BaHTaXIBKax Ta
tpancnoptHux 3acobax (Cepis GCS-1500; Cepis GCS-SPEC; Cepis SGS 3000; I'apmian™ 50i1;
TM850; VM250).

- TIMIOXIJHI TOpTaIM — TEepeBIpsAOTh 0cCi0 1 iXHI pedl Ha HASABHICTH 130TOIB Ta
pamioaktuBaux MmarepianiB (PM-SPLIT-GN; PM700; TPM905; METOR ® JETEKTYBAHHA
PAJIIALLID).

- KOHBEEPHI MOHITOPH — JIIOTh Ha PyXOMHUX KOHBeepax s BUsBIEHHs pamianii (CM267;
CM268-SPLIT; CM620).

- MOOLJTbHI MOHITOPH — BCTAHOBJIIOIOTHCSI HA TPAHCIIOPTHI 3aCO0M YIS MMiIBUIIEHHS O€3MEeKH
Ha KOpJoHax 1 mia yac Haa3Buuaitnux cutyaniit (CMC -4X4; MD134; MD210).

- PIOK3aKH Ta MOJIbOBUH KOMIUICKT — TOPTATHBHI CUCTEMH JJIsI BUSBJICHHS Ta iAeHTHDIKAIIIT
pamionykiinis (Guardian™ Patriot Series; NG-Kit).

- Py4Hi Ta HOCHMIi JE€TEKTOPH — JIETKI MPUCTPOT JJIsl BUSIBICHHS pafiamiitaux mkepen (Cepis
Syclone Guardian™; PRM470).

- KOHTPOJb METANIOOPYXTYy — 3axXWIlae Marepiald Bil pPagiOaKTUBHOTO 3a0pyTHEHHS
(Guardian™ Baghouse).

- MOHITOpM 00NacTi — BHABISIOTH PATIOHYKIIAM HAa ATOMHHUX EJIEKTPOCTAHIIAX Ta Yy
menuunux 3aknanax (Iur Guardian™) [4].

MAT'ATE po3po6msie Ta BOpOBaXKy€e pi3HOMaHITHI MiXKHAPOHI IPOTPaMH, CIIpsIMOBaHI Ha
NiABUILEHHS PIBHA siiepHOI Oe3neku B KpaiHax-wieHaX. L[i mporpamu BKIIIOYAIOTh: TEXHIUHY
JI0TIOMOTY; 0OMiH iH(OPMAIIi€r0; MATOTOBKA KaJIPiB.

€BpoaTOM € €BPONEHCHKUM CITIBTOBAPUCTBOM, SIK€ BIAINOBIA€ 3a MUPHE BUKOPHCTAHHS
sepHoi eHeprii B €Bponeiicbkkomy Corozi. €Bpoatom TicHO criBnpaioe 3 MAT'ATE, cnpustoun
IMIUIEMEHTAaIlli MD>XHAPOJAHUX CTaHJApTiB Oe3neku B kpaiHax-uneHax €C.

Ha JIeBiBIIMHI peali3ye€ThbCsl MPOEKT HE3AJIICKHOTO MOHITOPHUHTY pajiaiiiHoro (GoHy 3a
JIONIOMOTOI0 CTalliOHApHHUX 1 MOOITBHUX HpuUCTpoiB. [HiniaTuBa chiBmpaui 3 'O «SaveDnipro» Ta
MDKHapoAHOK opraHizauiero Safecast. Bcranoneno nepmi cranmii Radnote, siki mpairoroTh
HE3aJIeKHO BiJl €JIEeKTPONOCTayaHHA 1 NepeAaroTh JaHi Oe3aporoBo. Jlo kiHnsg 2024 poky
MJIaHY€EThCSI BCTAHOBUTH 7 CTaHIIiM mo obmacti [3].

Bukopucranas MoO6imbHUX MpuUCTpoiB Safecast 103Bosisse omepaTuBHO 30MpaTH JaHi Mpo
pamiauiiHuii GoH mo Bcii JIbBIBIIMHI, BKIIOYHO 3 Ba)XXKOJOCTYIMHUMHU MicUSIMHU. MOHITOPUHT
MIJBUIICHHS PIBHA O€3MeKH Ta MPO30pOCTi EKOJOTIYHMX JaHWX JUis TrpomajacbkocTi. Hamami
IJIAHYETHCSI CTBOPEHHSI IHTETPOBAHOI CUCTEMHU MOHITOPUHTY pajiiallii, SKOCTI BOJIU Ta MOBITPSI.

CucrteMH MOHITOPUHTY SJIEPHUX PHU3UKIB € KPUTUYHO BAXKIMBUMU JUIs 3a0e3MeueHHs
Ge3MeKH Ta 3aXKMCTY Bijl HOTEHIIHHUX 3arpo3. IXHe MoCTiiiHe BIOCKOHACHHS Ta iHTErpallis HOBHX
TEXHOJIOT1H I0IOMaraloTh 3HIKYBATH PU3HKH Ta CBOEYACHO pearyBaTH HAa MOXKIIUBI 3aTPO3H.
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