1V Misicnapoona xongepernyis Morooux yueHux ma 3000y6auis euuyoi oceimu
«@inocogcoki eumipu mexuixu»
BHHHKAE BCE OLTbIIE MATAaHb: YA HE 3aJUIIATHCS JIIOAU y HAHOMMKIoMy MaiOyTHROMY 0e3 pobotu?
Yu He 3abepyTb poboTu mroackKy mpaio? lLle, HameBHO, OAWH 3 HAWOUIBIIMX HENOJIKIB PO3BUTY
HITYYHOTO 1HTeNeKkTy. I, Ha ’xanb, MU HE MOXXEMO TOYHO CIPOTHO3YBAaTH KOKEH 13 MOMJIMBHUX
BapiaHTIB PO3BUTKY MOIIH.

Takox BapTO 3a3HAYWTH, IO Oyab KWW IITYYHHH 1HTEJIEKT ab0o poOOT CTBOpEHUU Ha OCHOBI
aJITOPUTMIB, 1 HaBITh HaiMEHINIAa TOMUJIKA B IPOTPAMHOMY KOJIi MOXe€ MPU3BECTHU JI0 TOTO, IO CHCTEMa
BUIJIE 3-T11] KOHTPOJIIO JIFOJIMHU Ta JiATUME HernepeadauyBaHo.

VY mijicyMKy BapTO 3a3HAYMTH, IO MTYYHHH IHTEIEKT O€3CYMHIBHO € OJHHM 3 HalBHUJATHIIITUX
BiAKpHUTTIB XXI cTOmMTTS. 3 HOro MOSIBOIO KUTTS OLIBIIOCTI JIFOJACH CTAlO 3pYYHINIUM, 3’ SIBUJIOCS
Oinpire yacy mo0 BHUKOHYBATH iHIII 3aBAaHHS. AJie BCyNeped IbOMY IOCTa€ MUTAHHSA, sIKe TypOye
OUTBIIIICTh CYYaCHHX JIFOJICH: UM HE 3aMIHUTh ITYYHUN 1HTEJIEKT JIIOJIMHY, Ta HACKIJIIBKH OC3MEYHUM €
ICHyBaHHSI CHCTeMHU O3 CBIJOMOCTI Ta CHIBYYTTS, SKa TPAIIO€ JUIIC HA paHIlle MPOMUCAHOMY
anroputmi? Ha kayb, )KOJIHI €KCIIEPTH YW aHAIITHKWA HE MOXKYTh JaTH OJHO3HAYHI BIAMOBiAI Ha IIi
MMUTAHHS, aJKE PO3BUTOK IMOIiH 3IHIAETHCS HEeTIEpe10adyBaHUM.
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KEY FEATURES OF ENERGY RESOURCE MANAGEMENT AT THE COUNTRY LEVEL
IN EU
Abstract. Energy management at the level of a European Union member state encompasses a
combination of energy, climate and economic policies to ensure a secure energy supply, affordable
prices and reduced greenhouse gas emissions. Integrated national energy and climate plans are the
central instrument, setting targets for renewable energy sources, energy efficiency, energy balance
transformation and network development. Energy security policies, import diversification,
infrastructure modernisation, digitalisation and the introduction of artificial intelligence-based
technologies to manage supply and demand play an additional role. The social dimension, which
includes consumer protection, combating energy poverty and public consultation when assessing the
effectiveness of energy policies, is also important.
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KJIIOYOBI ACIHHEKTHU YIIPABJIITHHA EHEPITETUYHUMMU PECYPCAMMU HA
HAIIIOHAJILHOMY PIBHI B KPAIHAX €C

Energy management at the level of a member state of the European Union is based on a
combination of energy, climate and economic policies. The state must simultaneously guarantee the
reliability of energy supply, competitive prices for the population and business, as well as the
implementation of climate commitments to reduce greenhouse gas emissions. Within the Energy
Union, there is a framework Regulation on the Governance of the Energy Union and Climate Action,
which obliges each country to prepare integrated national energy and climate plans, forecast the
balance of energy demand and supply, set targets for renewable sources and energy efficiency, and
report on the results. National policy cannot exist in isolation, it must be consistent with the Renewable
Energy Directive, the revised Energy Efficiency Directive, the electricity market reform, as well as the
general framework of the European Green Deal and the Fit for 55 package, which define the vector of
decarbonization until 2030 and beyond. Therefore, the key and central planning tool is the integrated
national energy and climate plan, which describes how the country sees its energy system until 2030,
and often until 2040 or 2050. This plan formulates national targets for the share of renewable sources
in final consumption, the rate of emission reductions in different sectors, the reduction of energy
consumption, the development of networks and interstate connections. The state must determine how
much electricity will be generated from wind, sun, biomass, hydropower, what will be the role of gas
and coal plants, how the structure of heating and cooling will change, what measures are planned in
transport and industry. On the basis of the Renewable Energy Directive, countries form their targets
and introduce support mechanisms, such as auctions for the construction of wind and solar power
plants, priority connection to the grid, simplified permit procedures, incentives for renewable hydrogen
and renewable gases. Thus, the plan serves as a roadmap for the transformation of the entire energy
system [1-2].

Energy efficiency is the second pillar of governance, complementing the development of
renewable energy sources. The updated Energy Efficiency Directive establishes the principle of energy
efficiency as a priority, whereby before making major infrastructure or industrial decisions, the state
must check whether it is cheaper and more reliable to achieve the goal by reducing energy
consumption. In practice, this means setting national savings targets, introducing mandatory annual
energy savings schemes for energy suppliers or launching alternative programmes for industry,
housing and transport. The public sector must modernise a part of its buildings every year, carry out
energy audits and implement energy management systems. For businesses, programmes are being
created to support the modernisation of equipment, thermal renovation of buildings and technological
upgrades that reduce energy consumption. In this way, the country manages not only the supply of
energy, but also the demand, making the entire system more resilient to price shocks and supply crises.

In conclusion, we note that energy resource management at the level of a member state of the
European Union appears as a long-term and systemic policy that combines strategic planning, deep
institutional coordination, investment support and constant updating of the regulatory framework. The
state must simultaneously direct the energy sector towards renewable energy sources, increasing
energy efficiency and digitalization, while maintaining the stability of supply and competitiveness of
the economy. It is important that integrated national energy and climate plans play the role of the core
of the entire policy, as they set goals, implementation mechanisms, expected results and align the
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country's actions with the framework documents of the European Union. The role of artificial
intelligence-based technologies is growing, which allow for more accurate forecasting of demand and
supply, optimizing the operation of networks and increasing the flexibility of the energy system.
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PERSPEKTYWNE ROZWOJ I KIERUNKI WYKORZYSTANIA EGZOSZKIELETOW

Adnotacja. Postep ludzkosci w wykorzystaniu technologii  cyfrowych i materiatow
kompozytowych stwarza warunki do seryjnego rozwoju egzoszkieletow. Produkcja czesci 1z
wykorzystaniem druku 3D otwiera nowe mozliwosci w dziedzinie bioinZynierii, medycyny, hydrauliki,
elektrotechniki, automatyki, robotyki i obronnosci, aby wzmocnié¢ lub przywroci¢ sprawnosé ludzkiego
uktadu miesniowo-szkieletowego. Nowoczesne technologie komputerowe i energetyczne w potgczeniu
ze sztuczng inteligencjqg umozliwiajg rozwoj w kierunku tworzenia egzoszkieletow, umozliwiajgcych
petng odbudowe i rehabilitacje konczyn po ich uszkodzeniu. Zastosowanie najnowszych technologii
pozwoli na wykorzystanie egzoszkieletow w medycynie w celu przywrocenia sprawnosci uktadu
migsniowo-Szkieletowego.
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PROSPECTIVE DEVELOPMENTS AND DIRECTIONS OF USE OF EXOSKELETON

Pomimo wprowadzenia do praktyki medycznej nowych rozwigzan w zakresie biomechaniki,
endoprotetyki i osteosyntezy metalowej, kwestia opracowania praktycznych i niedrogich,
zmechanizowanych urzadzen zewnetrznych do regeneracji i wzmacniania uktadu mig$niowo-
szkieletowego pozostaje aktualna oraz obiecujaca pod wzgledem wdrozeniowym [3].

Rozwdj technologii cyfrowych, mozliwo§¢ wykorzystania materialdow kompozytowych oraz
wytwarzania elementow z zastosowaniem druku 3D otwieraja nowe perspektywy w dziedzinach
bioinzynierii, medycyny, hydrauliki, elektrotechniki, automatyki, robotyki i obronnosci — szczegdlnie
w kontekscie wzmacniania i regeneracji ludzkiego uktadu migsniowo-szkieletowego.

Sposrdéd urzadzen mechanicznych stuzacych do wzmacniania lub regeneracji uktadu migsniowo-
szkieletowego wiodaca role moga odgrywac robotyczne systemy egzoszkieletow, ktore — ze wzgledu
na zasad¢ dzialania — mozna podzieli¢ na mechaniczne, hydrauliczne oraz elektryczne. Nowoczesne
technologie komputerowe i energetyczne, w polgczeniu ze sztuczng inteligencja, umozliwiajg rozwoj
egzoszkieletow przeznaczonych do pelnego przywracania sprawno$ci i rehabilitacji ruchomosci
konczyn po ich uszkodzeniu.

Niemniej jednak pelnowymiarowe badania i prototypy egzoszkieletow umozliwiajacych petna
wymian¢ uktadu mie$niowo-szkieletowego lub rehabilitacje w przypadku czgsciowego paralizu ciata
sa obecnie rzadko stosowane w praktyce medycznej z uwagi na nast¢pujace czynniki:

— brak dlugoterminowych zrodet zasilania,
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