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3O — Open Science, Open Innovation, Open to the World (три «відкритості» 
політики ЄК)

AAI — Authentication and Authorization Infrastructure (Інфраструктура автен-
тифікації та авторизації)

AAM — Author Accepted Manuscript (схвалений автором рукопис: рецензова-
ний, відредагований і виправлений, прийнятий до друку, але ще не 
пройшов видавничого опрацювання)

ALLEA — All European Academies (Всеєвропейська федерація академій природ-
ничих і гуманітарних наук)

AMRC — Association of Medical Research Charities (Асоціація благодійних орга-
нізацій медичних досліджень)

API — Application Programming Interface (прикладний програмний інтерфейс)
ARK — Archival Resource Key (архівні ключі ресурсу)
BMC — BioMed Central (наукова платформа, яка здійснює видавництво нау-

кових журналів з біології, біомедицини та медицини)
CC — Creative Commons (ліцензії, які забезпечують усім стандартизований 

спосіб надання публічного дозволу на використання їхніх творчих 
робіт відповідно до закону про авторське право; існує шість видів лі-
цензій і шість різних варіантів видів використання)

CC0 — Creative Common Public Domain Dedication (ліцензія суспільного над-
бання)

CC BY — авторська ліцензія CC, дозволяє повторним користувачам розповсю-
джувати, відтворювати, адаптувати та використовувати матеріал на 
будь-якому носії чи у будь-якому форматі за умови зазначення автор-
ства, зокрема з комерційною метою 

CCC — Community-based Competence Centre (тематичний / спільнотний центр 
компетенції)

CCDC — Cambridge Crystallographic Data Centre (Кембриджський центр кри-
сталографічних даних)

CCNET — Competence Centre Network (мережа центрів компетенції в межах 
Skills4EOSC)

CDISC — Clinical Data Interchange Standards Consortium (Консорціум стандар-
тів обміну клінічними даними)

CERN — Conseil Européen pour la Recherche Nucléaire (Европейська організація 
з ядерних досліджень)

ПЕРЕЛІК СКОРОЧЕНЬ
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CESSDA ERIC — Consortium of European Social Science Data Archives (Консорці-
ум європейських архівів даних соціальних наук)

CIF — Cost, Insurance, and Freight (Вартість, страхування та фрахт)
CLARIN — Common Language Resources and Technology Infrastructure (Спі-

льна інфраструктура лінгвістичних ресурсів та технологій)
CLOSCC — Cluster Open Science Competence Centre (Кластерний центр 

компетенції з відкритої науки)
CMDI — Component MetaData Infrastructure (Інфраструктура метада-

них компонентів)
CoARA — Coalition for Advancing Research Assessment (Коаліція сприян-

ня оцінці досліджень)
CODATA — Committee on Data for Science and Technology (Комітет з даних 

для науки і техніки)
CORA.RDR — каталанський репозитарій
CSC — IT Center for Science (національний провайдер цифрових сер-

вісів Фінляндії)
CSDA — Czech Social Science Data Archive (Чеський архів даних соці-

альних наук)
CSV — comma-separated values (значення, розділені комою)
CSUC — Consorci de Serveis Universitaris de Catalunya (консорціум ІТ-

послуг для каталанських університетів і державних установ)
Dataverse, — платформи / репозитарії даних
InvenioRDM,
ePrints, DataHub,
Zenodo, Figshare,
Dryad, Mendeley
Data
DataverseUA — репозитарій відкритих даних НАН України (інстанс Dataverse)
DB — Database (база даних)
DC — Dublin Core (Дублінське ядро, комплекс вимог до запису ме-

таданих)
DCAT-AP — Data Catalog Vocabulary — Application Profile (європейський про-

філь метаданих)
DCC — Data Competence Centre (центр компетенції з даних)
DIN — Deutsches Institut für Normung (Німецький інститут стандартизації)
DMP — Data Management Plan (план управління даними)
DMP — Data Management Platform (платформа для складання плану 

управління даними дослідницьких проєктів)
DOAJ — Directory of Open Access Journals (Каталог журналів відкрито-

го доступу)
DOI — Digital Object Identifier (Цифровий ідентифікатор об’єкта)
DSA — Data Seal of Approval (свідоцтво виконання репозитарієм вимог 

щодо забезпечення якості та довготривалого зберігання даних)
DSW — Data Stewardship Wizard (інструмент для DMP / FAIR)
EATRIS — європейська RI дослідницька мережа з трансляційної меди-

цини (координатор у відповідній робочій програмі)
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EDC — European Digital Credentials (цифрові офіційні версії докумен-
тів, які організації видають для підтвердження навчання)

E-LIS — E-Prints in Library and Information Science (Міжнародний від-
критий репозитарій препринтів з бібліотечної справи та ін-
формаційних наук)

ELIXIR — European Life Informatics X infrastructure in Research (Євро-
пейська біоінформатична інфраструктура для наукових до-
сліджень)

ELIXIR CZ — Czech subdivision of the European Life Informatics X Infras t ruc-
ture in Research (чеський підрозділ ELIXIR) 

ENA — European Nucleotide Archive (Європейський нуклеотидний 
архів)

ENVRI-FAIR — кластер екологічної дослідницької мережі (у межах OSCARS 
/ EOSC)

EOSC — European Open Science Cloud (Європейська хмара відкритої 
науки)

EOSC Exchange — сервісний / маркетплейс-шар EOSC
EOSC-Life — кластер про життя
ERA — Європейський дослідницький простір
ERIC — European Research Infrastructure Consortium (Європейський 

консорціум дослідницьких інфраструктур)
ESCAPE — The European Science Cluster of Astronomy & Particle Physics (Єв-

ропейський науковий кластер астрономії та фізики частинок)
ESFRI — European Strategy Forum on Research Infrastructures (Євро-

пейський стратегічний форум з дослідницьких інфраструк-
тур)

ETL — Extract, Transform, Load (витяг, перетворення, завантаження)
EUDAT CDI — EUDAT Collaborative Data Infrastructure (спільний проєкт до-

слідницьких організацій ЄС для створення інфраструктур ін-
тегрованих послуг даних та ресурсів, що підтримують дослі-
дження в Європі)

ExPaNDS — EOSC Photon and Neutron Data Services (проєкт Служби фо-
тонних та нейтронних даних EOSC)

FAIR (principles) — Findability, Accessibility, Interoperability, Reusability (principles) 
(принципи, які визначають оптимальні вимоги до наукових 
даних з метою їх прозорого пошуку, доступності, сумісності 
й багаторазового використання)

FAIR (data) — наукові дані, які відповідають принципам FAIR
FAIR4S — програма компетенцій для ролей у FAIR-екосистемі
FAQ — Frequently Asked Questions (часті (регулярні) запитання, ти-

пова назва інформаційного розділу на вебсайтах)
FTE — Full-Time Equivalent (еквівалент повної зайнятості)
F-UJI — сервіс оцінювання FAIR-відповідності наборів даних
GAIA-X — ініціатива зі створення федеративної безпечної інфраструк-

тури даних для Європи
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G20 — The Group of Twenty major advanced and emerging economies 
(група міністрів фінансів та керівників центральних банків 
20 країн)

GBIF — Global Biodiversity Information Facility (Глобальна інфраструк-
тура даних з біологічного різноманіття)

GeoJSON — Geospatial JavaScript Object Notation (формат кодування струк-
тур геопросторових даних за допомогою JavaScript)

GeoTIFF — Geospatial Tag Image File Format (формат файлу зображення 
геопросторового даних)

GDPR — General Data Protection Regulation (Регламент ЄС із захисту даних)
GO FAIR — Ініціатива впровадження принципів FAIR DATA
GRID — Global Research Identifier Database (Глобальна база даних до-

слідницьких ідентифікаторів)
HAL — Hyper Articles en Ligne (гіперстатті онлайн, електронна бібліо-

тека препринтів та інших наукових документів)
HDF5 — Hierarchical Data Format v5 (формат зберігання даних)
HTML — HyperText Markup Language (стандартна мова розмітки для 

створення вебсторінок)
HTTP — Hypertext Transport Protocol (стандартний протокол для за-

вантаження вебсторінок)
ICDI — Italian Computing and Data Infrastructure (Італійська інфра-

структура обчислень та даних)
ISNI — International Standard Name Identifier (Міжнародний іденти-

фікатор стандартних найменувань)
ISO — International Organization for Standardization (Міжнародна ор-

ганізація зі стандартизації)
ISO 19115 — стандарт метаданих геопросторової інформації
ISSN — International Standard Serial Number (Міжнародний стандарт-

ний серійний номер)
JSON — JavaScript Object Notation (запис об’єктів JavaScript)
KIT / RDM@KIT — Karlsruhe Institute of Technology (ініціатива RDM у KIT)
LANL — Los Alamos National Laboratory (Лос-Аламоська національна 

лабораторія) 
LEGMC — Latvian Environment, Geology and Meteorology Centre (Латвійсь-

кий центр природного середовища, геології та метеорології)
LIBER — Association of European Research Libraries (Європейська асо-

ціація дослідницьких бібліотек)
LINDAT — Linguistic Data and NLP Tools (Цифрова дослідницька інфраст рук-

тура для мовних технологій, мистецтв та гуманітарних наук)
MSc — Master of Science (ступінь магістра)
MVS — Minimally Viable Skills (модель «мінімально життєздатних на-

вичок»)
NeXus — стандарт структури наукових даних (використовується ра-

зом із HDF5)
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NIH — National Institutes of Health (Національний інститут здоров’я Спо-
лучених Штатів Америки)

OAI — Open Archive Initiative (Ініціатива відкритих архівів)
OAІ-PMH — Open Archives Initiative Protocol for Metadata Harvesting (про то-

кол для збору метаданих ініціативи відкритих архівів)
OAIS — Open Archival Information System (Еталонна модель відкритої ар-

хівної інформаційної системи)
OdbL — Open Database License (ліцензія на відкриту базу даних)
OER — Open Educational Resources (Відкриті освітні ресурси)
OJS — Open Journal Systems (Система відкритих журналів, програмна 

платформа журналів відкритого доступу, розроблена PKP)
OpenAIRE — ініціатива й настанови для відкритого доступу / метаданих 
OPS — Open Preprint Systems (Система відкритих препринтів, програм-

на платформа архівів препринтів, розроблена PKP) 
ORCID — Open Researcher and Contributor Identity Document (Відкритий 

ідентифікатор дослідника та постачальника даних)
OSCARS — Open Science Clusters’ Action for Research and Society (Дія класте-

рів відкритої науки для досліджень і суспільства — проєкт «Гори-
зонт Європа», 2024—2027 рр.)

OSF — Open Science Framework (Платформа відкритої науки, міжнарод-
на платформа відкритих досліджень)

PaNOSC — Photon and Neutron Open Science Cloud (кластер фотонно-ней-
тронних дослідницьких інфраструктур)

PID — Persistent Identifier (сталий ідентифікатор)
PKP — Public Knowledge Project  (проєкт публічного знання, дослідниць-

ка ініціатива, зосереджена на вільному доступі до результатів до-
сліджень, що фінансуються з державного бюджету, через політи-
ку відкритого доступу, а також на розробці потрібних для цього 
стратегій і програмного забезпечення) 

QAF — Quality Assurance Framework (рамка забезпечення якості навчання)
RDA — Research Data Alliance (Альянс дослідницьких даних)
RDA — Resource Description & Access (опис ресурсів і доступ) 
RDF — Resource Description Framework (середовище опису ресурсів)
RDM — Research Data Management (управління дослідницькими даними)
re3data — реєстр дослідницьких репозиторіїв
RePEc — Research Papers in Economics (Наукові роботи з економіки, елек-

тронна бібліотека препринтів)
REST API — Representational State Transfer Application Programming Interface 

(інтерфейс прикладного програмування передачі стану представ-
лення, архітектура розподіленого програмного забезпечення ве-
бресурсів на основі стандартизованого набору команд і правил)

Ri — Research infrastructures (досліднецькі інфраструктури)
ROR — Research Organization Registry (Реєстр дослідницьких організацій)
RSE — Research Software Engineer (інженер дослідницького ПЗ)
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Skills4EOSC — Skills for the European Open Science Commons (європейський 
проєкт із розвитку навичок для відкритої науки)

SND — Swedish National Data Service (Шведська національна служба даних)
SPR  — Secondary Publication Right (право на повторну публікацію чи 

відтворення)
SRIA — Strategic Research and Innovation Agenda (Стратегічний поря-

док денний досліджень та інновацій)
SSHOC — Social Sciences and Humanities Open Cloud (кластер суспільних і 

гуманітарних наук)
SSRN — Social Science Research Network (Дослідницька мережа суспіль-

ної науки, електронна бібліотека препринтів)
UI — User Interface (інтерфейс користувача)
URI — Uniform Resource Identifier (Уніфікований ідентифікатор ресурсів)
URL — Uniform Resource Locator (Уніфікований покажчик ресурсу)
URN — Uniform Resource Name (Уніфікована назва (ім’я) ресурсу)
UTF-8 — Unicode Transformation Format (формат перетворення Юнікоду)
VIAF — Virtual International Authority File (віртуальний міжнародний 

ав торитетний файл)
VRE — Virtual Research Environment (віртуальне дослідницьке сере-

довище)
WDS — World Data System (Система світових даних)
XLS — розширення файлу для форматів електронних таблиць, ство-

рених у Microsoft Excel
XML — Extensible Markup Language (розширювана мова розмітки)

ДНТБ — Державна науково-технічна бібліотека України
ЕБ — електронна бібліотека
ЄС — Європейський Союз
ЗВО — заклади вищої освіти
НАН України — Національна академія наук України
НБУВ — Національна бібліотека України імені В.І. Вернадського
НЕБ — наукова електронна бібліотека
НДДКР — науково-дослідні та дослідно-конструкторські роботи
ОІВ — об’єкти інтелектуальної власності
ПЗ — програмне забезпечення
РП — Рамкова програма ЄС (напр.,  «Горизонт Європа»)
СКІТ — Суперкомп’ютер для інформаційних технологій, супер комп’ю-

тер ний комплекс НАН України в Інституті кібернетики імені 
В.М. Глушкова НАН України

ЦНТП — Цільовий науково-технічний проєкт
ЮНЕСКО — Організація об’єднаних націй з питань освіти, науки і культу ри 

(англ. United Nations Educational, Scientific and Cultural Or ga ni-
zation)
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9.2. Спільні службові елементи Інфраструктури відкритої науки НАН України

Репозитарій відкритих даних та Архів препринтів. Приклади пошу-
ку співробітників і установ у особистому кабінеті Головного порта-
лу відкритої науки (з неявним використанням REST API) наведені на 
рис. 9.4 та 9.5.

Програмний інтерфейс REST API є головною складовою Спільних 
службових елементів Інфраструктури відкритої науки, через який 
інші підсистеми відкритої науки обмінюються інформацією зі спіль-
ною базою даних. Загальний перелік запитів REST API, їхні вхідні та 
вихідні дані надаються за запитом до служби підтримки. Доступ до 
програмного інтерфейсу REST API починається з автентифікації ко-
ристувача в домені nas.gov.ua для використання у вказаній в запиті 
підсистемі Інфраструктури відкритої науки. У результаті успішної ав-
тентифікації повертається тимчасовий токен, без якого запити REST 
API повідомляють про помилку авторизації. Через REST API можна 
отримати і змінити дані про користувача, який зайшов до домену 
nas.gov.ua (тобто про поточного користувача), про співробітника 
НАН України чи співавтора з іншої установи, перелік установ НАН 

Рис. 9.4. Пошук установ на Головному порталі відкритої науки НАН України з 
неявним використанням програмного інтерфейсу REST API



РОЗДІЛ 9. Головний портал і спільні сервіси Інфраструктури відкритої науки

України з їхніми повними і скороченими офіційними назвами, тек-
стовими та розбитими на елементи адресами. Також можна отри-
мати перелік ЗВО. Є запити для звичайного та розширеного пошуку 
співробітників і установ. На всі запити можна отримати результати 
українською та англійською мовами. 

Висновки. Головний портал та спільні сервіси відкритої науки є 
сукупністю важливих службових елементів, що забезпечують інтег- 
рацію Інфраструктури відкритої науки НАН України в єдину систему.

Описані в цьому розділі програмні продукти установлені на вір-
туальні сервери Президії НАН України. Їх апаратну основу обслу-
говують і захищають співробітники Інституту програмних систем 
НАН України, а програмну — адміністратори з Інституту кібернетики 
ім. В.М. Глушкова НАН України. 

Головний портал відкритої науки є точкою входу до всіх по-
слуг Інфраструктури відкритої науки та вебресурсом, де сконцен-
трована актуальна інформація про можливості, підтримку, проце-
си впровадження, важливі події і перспективи відкритої науки в 
Академії, в Україні та за її межами. З точки зору практичного ви-
користання Головний портал відкритої науки і є Інфраструктурою 
відкритої науки НАН України.

Рис. 9.5. Пошук установ на Головному порталі відкритої науки НАН України з 
неявним використанням програмного інтерфейсу REST API
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FOREWORD

The National Academy of Sciences of Ukraine is actively involved in build-
ing a national open science cloud as part of EOSC — the European Open 
Science Cloud. It comes to life, in particular, through the creation of its 
own research infrastructure based on open science, its integration into 
foreign repositories and search engines, and the introduction of appro-
priate conditions and motivations for the academic research community 
to rethink its approach to the organisation of scientific results research 
and presentation. This transformation is a necessary condition for Ukrai-
nian science to join the ERA — the European Research Area, but it creates 
a whole range of problems and challenges.

This publication aims to familiarise the reader with the views of NASU 
scientists on the development of open science in Ukraine, the European 
Union, and the world, as well as the path taken by the National Academy 
of Sciences of Ukraine towards the introduction of European principles of 
open science, primarily open access to research results. The monograph 
was written by specialists from the Academy's scientific institutions who 
research open science issues and participated in the implementation of 
the Targeted Scientific and Technical Program “Creation and Imple
mentation of Open Science Infrastructure at the NAS of Ukraine (OPENS)” 
(2023—2025).

The first chapter, “Conceptual Foundations for Implementing Euro
pean Principles of Open Science,” presents a contemporary view of the 
background, current status, trends, problems, and implementation of the 
principles of open science, which have already gained worldwide recogni-
tion and become the basis for the global transformation of the scientific 
research process that we are witnessing. Particular attention is paid to 
the vision and experience of the National Academy of Sciences of Ukraine, 
as well as the prospects for the development of Ukrainian science in an 
open environment.

Chapter 2 of the monograph, “Legal Challenges of Open Science: 
European Union, Ukraine, the NAS of Ukraine,” highlights problematic is-
sues of legal regulation of open science in the EU and Ukraine, as well as 
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the experience of regulating the application of open science principles at 
the National Academy of Sciences of Ukraine. It is emphasised that the 
system of acts of the NAS of Ukraine in the field of open science, deci-
sions and recommendations on the use of open access licences, the use of 
official works, and the protection of restricted access information are im-
portant for the dissemination and practical use of scientific institutions 
and higher education institutions in Ukraine.

Chapter 3, “Open Research Data and the Implementation of FAIR 
Principles at the NAS of Ukraine,” focuses on the importance, conditions, 
and limitations of implementing open access principles in research data. 
The types and features of many open data repositories are considered, 
which helped to create the Repository of Open Research Data of the NAS 
of Ukraine and develop rules of use for scientists, scientific institutions, 
and higher education institutions.

Chapter 4, “Scientific data management ecosystem and the role of 
competence centres,” is devoted to the principles of forming a European 
system of competence centres for data management and applying their 
experience in the National Academy of Sciences of Ukraine. Competence 
centres are significant actors in the transformation of research practices, 
the digitisation of scientific institutions, and the implementation of strate-
gies for the European integration of Ukrainian science. The book analyses 
foreign experience, in particular the system of Finland, which is effective 
in conditions of limited resources, and describes the principles and pro-
cess of creating the Competence Centre for Open Science and Research 
Data Management of the NAS of Ukraine.

In the fifth chapter of the book, “Preprints and Preprint Archive of the 
NAS of Ukraine,” the basic principles of the functioning of the Preprint 
Archive of the NAS of Ukraine are described after a brief historical over-
view, a review of modern platforms, and an explanation of the importance 
of preprints as an essential component of scientific communication. The 
chapter is strongly focused on the practical aspects of user work and con-
nection with other components of the Open Science Infrastructure of the 
NAS of Ukraine.

The sixth chapter, “Providing Access to Academic Publications: Repo
sitory of Scientific Texts of the National Academy of Sciences of Ukraine,” 
is devoted to a topic that is very important for scientists. It highlights the 
current role and capabilities of scientific libraries as aggregators of scien-
tific texts, which provides accurate links between the profiles of scientific 
institutions and scientists with their manuscripts by using digital identi-
fiers and bilingual metadata, integration of scientometric and other veri-
fied information, and various search functions.

The seventh chapter, “Opportunity for Growth: The Universal Publi
shing Platform for Journals of the NAS of Ukraine,” is devoted to this plat-
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form as a strategic tool for transforming scientific communication. In
creased requirements for the quality of editorial work, transparency of 
review procedures, and compliance with international standards of pub-
lication ethics have revealed a structural problem — the fragmentation 
and unevenness of editorial practices among the journals of the NAS of 
Ukraine. The development and implementation of the platform are taking 
place at the intersection of technological progress, open access policy, 
global requirements for scientific ethics, and academic integrity. At the 
same time, a set of challenges in the financial, legal, organisational and 
cultural spheres gets in the way of the platform development. This section 
examines the key barriers facing the initiative, as well as promising ways 
for its improvement.

Chapter 8, “Integration of Scientific Information Resources of the NAS 
of Ukraine,” describes in detail the Open Science Harvester of the NAS of 
Ukraine, which combines the roles of a hub for open scientific texts and 
data of the NAS of Ukraine and a gateway through which the collected in-
formation in the form of metadata is submitted to international search en-
gines. As a hub, the Harvester brings together not only other components 
of the Open Science Infrastructure of the NAS of Ukraine, but also the sci-
entific electronic libraries of NAS of Ukraine institutions, providing users 
with the ability to conveniently search for scientific information (articles, 
books, abstracts, illustrations, other video and audio content) from all inte-
grated sources. The ease of automatic integration of additional sources of 
scientific information provides conditions for further expansion of its col-
lection, and the consolidated presentation of scientific information from 
the NAS of Ukraine institutions in EOSC and other foreign search engines 
through Harvester will contribute to the popularisation of Ukrainian aca-
demic science, understanding its real level and overall impact.

The last, ninth chapter, “Main Portal and General Services of the Open 
Science Infrastructure of the NAS of Ukraine,” is devoted to the incorpo-
ration of the described subsystems into the one Open Science Infra
structure of the NAS of Ukraine at the software, technical, and informa-
tion levels. The main open science portal serves as a web resource where 
all information on the state and development of open science in the world, 
in Ukraine, and at the NAS of Ukraine is collected and updated. At the 
same time, it acts as a “sole window” to access other components of the 
Open Science Infrastructure of the NAS of Ukraine, manage a scientist’s 
profile, and search for institutions and employees, etc.

Taken together, this allows us to make certain prognostic judgments 
and formulate tasks for the future, which is the subject of the mono-
graph's conclusions.

That means, the monograph describes the bases for the formation of 
a modern model of open science at the NAS of Ukraine based on European 
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principles and models, with a view to developing a nationwide infrastruc-
ture that will be responsible for Ukrainian-speaking science and Ukrainian 
science in general within the EOSC.

Starting with the study of global experience, through the preparation 
and implementation of the necessary regulatory, organisational, and hard
ware and software decisions, the Presidium of the NAS of Ukraine, the 
Working Group on Open Science of the NAS of Ukraine appointed by it, 
and the institutions implementing the target project have arrived at a con-
solidated vision for the implementation of open science at the NAS of 
Ukraine, even with limited resources in wartime and post-war recovery 
conditions. We hope that our work will provide Ukrainian scientists with 
better opportunities to conduct research and present their results at the 
European level, promote the development of scientific communication 
in Ukraine and beyond, increase international scientific cooperation, 
make more effective use of research results, expand the participation of 
Ukrainian scientists in global collaboration, and promote Ukrainian sci-
ence in the world.

President of the NAS of Ukraine 
Academician Anatoliy ZAHORODNIY
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1. The implementation of European principles of open science in Ukraine 
is a national task closely linked to the progression towards EU integra-
tion. As part of this campaign, the NAS of Ukraine has set its own goals:

— improving the visibility of the research results of NAS scientists in 
the open science information environment using modern technical and 
information tools;

— extending access for the scientific community to the scientific re-
sults of the NAS of Ukraine, both in Ukraine and internationally;

— supporting the use of research results, their dissemination using 
modern open science mechanisms, broadening the knowledge of the sci-
entific community in foreign countries about scientific publications and 
research data of NASU scientists;

— increasing the reliability, credibility, and reproducibility of scientific 
results.

Open science already provides Ukrainian scientists with new oppor-
tunities: free permanent cloud repositories for their own data and team-
work, access to data from other researchers (for experiments, use, com-
parison); access to most publications without the help of foreign col-
leagues or membership fees; simplification and acceleration of data pro-
cessing, formatting, visualisation, etc. Open science, combined with the 
progress of artificial intelligence, changes the way we work with scientific 
information groundbreakingly, and we as researchers have no choice but 
to embrace this revolution. Therefore, our task is to use it most effectively 
for the benefit of Ukrainian science and the state.

2. The concept of open science was initiated by EU institutions in 
2015—2016 as a development of public initiatives by European scientists 
in 2001—2002 regarding open access to scientific knowledge and finding 
an alternative to the high cost of subscriptions to scientific journals. 
Measures to provide open access to scientific articles and data, scientific 
and technical information in EU policy documents, and the 2008—2012 
Framework Programme for Research and Innovation were developed with 
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the introduction of more active dissemination of scientific research re-
sults in society and access to research infrastructures and research data.

One must note the EU’s legal experience in influencing the develop-
ment of open science, mainly through support for public initiatives, proj-
ect funding, adoption of recommendation documents, identification of 
measures to be voluntarily implemented by Member States, regulation of 
open access conditions in research funding agreements, and the intro-
duction of legislative regulation only on specific issues. In our opinion, 
this is related to the significant dynamics of the open science progress 
and ensuring its broader development in the absence of overregulation.

At the same time, despite 20 years of promoting open access to scien-
tific knowledge in the EU, the problem of restricted access to scientific 
articles released by private publishers, which issue the majority of scien-
tific journals, remains unresolved. No alternative system to private pub-
lishers for publishing scientific journals with funding from the EU and its 
Member States has been created either. Legislative decisions to establish 
the possibility of publishing manuscripts of peer-reviewed articles by 
some Member States in 2013—2016, regardless of the restrictions im-
posed by publishers, have not yet led to the establishment of such provi-
sions in the EU as a whole.

There are also no studies on the impact on the EU economy and the 
effectiveness of the research on the implementation of open science prin-
ciples, since open access to research results intended to be commer-
cialised is not provided. So the scope of open access to research results is 
objectively limited.

The challenges of open science in the EU in these circumstances are 
the introduction of effective means for scientists to obtain and exchange 
information for improving research performance and the formation of a 
broader dialogue between science and society. A current issue is the in-
vention of mechanisms combining the openness of research results with 
simultaneous restriction of access to sensitive or competitive information 
due to various political, economic, and military interests of countries 
around the world, and non-disclosure of research results intended for 
commercialisation, in particular, know-how.

A key feature of Ukraine that sets it apart from EU member states is 
its significantly higher level of open access to published scientific articles, 
which was introduced by the National Academy of Sciences of Ukraine 
and the Higher Attestation Commission of Ukraine in 2008. Specific mea-
sures for the development of open science in Ukraine are contained in the 
National Plan for Open Science 2022, as well as the Roadmap for Ukraine’s 
Integration into the European Research Area.

Legal challenges in Ukraine include: at the level of scientific institu-
tions and higher education institutions — the adoption of a system of local 



192

SUMMARY

acts, recommendations, and agreements based on the principles of open 
science; at the state level — implementation of EU acts relating to open 
access (Directives (EU) 2019/1024, (EU) 2019/790, etc.), ensuring the 
protection of trade secrets and confidential information. A balanced ap-
proach is needed to the application of certain types of Creative Commons 
public access licences to scientific articles and other works, which would 
prevent the spread of unoriginal derivative works, as well as the introduc-
tion of a mechanism for providing open access to official works.

One challenge is the refusal to publish scientific research reports through 
the National Repository of Academic Texts, which is not the case in the EU. In 
the context of Russian aggression, this could lead to the spreading of sensitive 
information about the strengths and weaknesses of the Ukrainian economy, 
scientific research, and society. There is a need to stop the mass violation of 
copyright resulting from the publication of scientific reports and dissertations 
in the repository without concluding licence agreements with rights holders, 
as well as ensuring the protection of commercial secrets and confidential in-
formation contained in scientific reports when they are submitted to UkrISTEI, 
as required by Ukrainian legislation and EU policy documents and acts.

The attempt to regulate the field of open science, as envisaged by the 
draft Law of Ukraine “On Amendments to Certain Laws of Ukraine Regar
ding the Implementation of Open Science Principles,” poses a threat. Dis
cussions on the draft law have proven that it does not comply with EU and 
EU Member State legislation on open science or with the requirements 
for the public licences application, and needs to be amended.

The creation of open science infrastructure at the National Academy 
of Sciences of Ukraine (NASU) in 2023—2024, taking into account the 
experience of the EU, and the adoption of a system of regulations in this 
area, was a significant challenge for NASU institutions implementing the 
OPENS project. Through the efforts of experts and the Working Group on 
Open Science of the NAS of Ukraine, a systematic approach to the devel-
opment of open science tools was introduced: The Concept for the Im
plementation of European Principles of Open Science in the NAS of Ukrai
ne for 2024—2030, Regulations on Open Science at the NAS of Ukraine, 
as well as special acts, recommendations, and model agreements. Intrac
table problems included regulating the use of open access licences that 
would not lead to the generation of derivative works, and resolving the 
issue of using official works to ensure open access to them.

The practice of implementing open science principles has demonstrat-
ed the need to develop model licence agreements relating to the publica-
tion of scientific articles and scientific journals, the publication of pre-
prints and research data, including adherence agreements.

The system of regulatory acts of the NAS of Ukraine in the field of open 
science, regulatory decisions and recommendations on the use of CC BY-
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NC-ND and CC BY-ND licences, as well as the regulation of the conclusion 
of additional agreements to employment contracts (contracts) with em-
ployees of NAS of Ukraine institutions regarding property rights to offi-
cial works and official research data for open access, are relevant for dis-
semination and application in the practice of scientific institutions and 
higher education institutions in Ukraine.

The current challenge is to promote the opportunities provided by the 
Repository of open research data of the NAS of Ukraine, the Preprint 
Archive of the NAS of Ukraine, the Universal Publishing Platform of 
Journals of the NAS of Ukraine, and other infrastructure elements for use 
by employees of scientific institutions of the NAS of Ukraine, developing 
local regulations drafts in the field of open science for scientific institu-
tions, improving the regulatory and legal framework for the functioning 
of the open science infrastructure at the NAS of Ukraine as part of the 
national system of open access to knowledge and the European Open 
Science Cloud.

3. In the Ukrainian scientific community, the implementation of FAIR 
principles is in its early stages, but there are already promising examples 
of institutional practice. The implementation of FAIR principles requires a 
coordinated combination of technological solutions, educational and me
thodological support, and motivational mechanisms for users. In this con-
text, the experience of the DataverseUA Repository demonstrates that 
even in a country where a national open research data policy is still in its 
infancy, effective local implementation of FAIR principles is possible.

Considering what data should be shared and how, it is easier to un-
derstand why this should be done. The first benefit is saving effort in com
bining data from different scientific works for comparison. The second is 
overcoming the limitations imposed on data by the traditional format of 
scientific publication. There is no place in a journal for large amounts of 
illustrative material, large high-resolution images, three-dimensional 
models, or any other way to convey dynamics other than inserting several 
images of sequential states. In contrast, data posted on the internet makes 
it possible to do all this and much more, increasing the persuasiveness of 
scientific conclusions and reducing the distance to potential use, applica-
tion, and implementation.

FAIR principles form the basis of high-quality scientific communica-
tion, provide research transparency, and promote reproducibility and 
transdisciplinary use. Despite current challenges, Ukraine has the poten-
tial for full integration into the European scientific data space. The ex-
ample of the DataverseUA Repository is significant evidence that the de-
velopment of FAIR infrastructure is possible even at the policy-making 
stage, provided there is strategic support, openness to innovation, and 
close cooperation with the international scientific community.
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4. The Virtual Competence Centre for FAIR Data Management has 
achieved significant results in developing infrastructure and promoting 
FAIR standards among the scientific community in Ukraine. It is neces-
sary to reform the Virtual Competence Centre for FAIR Data Management 
into the Competence Centre for Open Science and Research Data Ma
nagement of the NAS of Ukraine to continue effectively spreading knowl-
edge about the possibilities of open science and participating in interna-
tional open science projects.

The updated Centre should focus on improving its work in the follow-
ing areas.

Expansion of training programmes: creation of new courses on the 
use of modern data management tools, metadata automation, and data 
quality assurance.

Developing national policy: initiating recommendations for Ukrainian 
scientific institutions and the Centers for the collective use of scientific 
equipment to standardise data management processes in accordance 
with FAIR principles.

Attracting new users: conducting information campaigns and colla
borating with institutions to promote DataverseUA and the Centre’s 
services.

Development of international cooperation. The Centre has significant 
potential for developing international cooperation through joint partici-
pation in international projects, namely, the Centre’s involvement in 
European initiatives, EOSC, GAIA-X, and Horizon Europe.

An important aspect is the exchange of knowledge — the organisation 
of international seminars and webinars with the participation of experts 
from EU countries to exchange experience and best practices in data 
management, as well as the search for grant support to attract resources 
for technical assistance and improvement of the Centre's infrastructure.

The development of a global cooperation network, i.e. establishing 
links with leading European research institutions and universities and co-
operating with EOSC to implement joint projects for the development of 
open science and open innovation in Ukraine, in particular in the develop-
ment of the EOSC National Centre project and its implementation based 
on scientific institutes of the National Academy of Sciences of Ukraine 
and universities of the Ministry of Education and Science.

These outlooks ensure the sustainable development of the Competence 
Centre for Open Science and Research Data Management of the NAS of 
Ukraine, increasing its efficiency and integrating Ukrainian science into 
the international research space.

5. The preprint archive is a significant component of the Open Science 
Infrastructure of the NAS of Ukraine, which creates conditions for quick-
ly informing the scientific community of Ukraine and the world about the 
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latest research results of NASU employees, copyright protection, and sci-
entific priority.

The concept of open science provides for open access to research data 
and requires the inclusion of references to published data in manuscripts 
of printed scientific works. This creates the need for the simultaneous pub-
lication of preprints to establish and protect scientific priority and secure 
copyrights to ideas that may directly result from the published data.

The Preprint archive of the NAS of Ukraine is hosted on the virtual 
servers of the Presidium of the NAS of Ukraine. Its hardware is main-
tained and protected by employees of the Institute of Software Systems of 
the NAS of Ukraine, and its software is serviced by administrators from 
the V.M. Glushkov Institute of Cybernetics of NAS of Ukraine. Reliable 
storage of information is guaranteed by regular backups of preprints and 
databases in the data storage facility of the SCIT supercomputer complex 
at the V.M. Glushkov Institute of Cybernetics of NAS of Ukraine.

Courtesy of the Preprint Archive, employees of the NAS of Ukraine 
have the opportunity to publish preprints in the national language using 
a Ukrainian-language user interface. The right to publish preprints is 
granted by the management of the NAS of Ukraine, permanently unre-
stricted. The Preprint Archive does not require recommendations from 
third parties or compliance with additional requirements, nor does it re-
view the text of the preprint. Published preprints receive a DOI, and they 
quickly become available for reading, printing, distribution, and citation 
by Ukrainian and foreign scientists through the automatic transfer of 
their metadata to international search engines.

6. The modern scientific paradigm, reinforced by the technological ca
pabilities of highly developed digital communications, tends towards the 
concept of open science as a movement towards the free circulation of 
knowledge and equal access to scientific information in societies at differ-
ent levels of development. The Vernadsky National Library of Ukraine is 
actively involved in the implementation of open science initiatives through 
the realization of large-scale projects for free access to academic publica-
tions. The first stage of creating one of them — the Repository of Scientific 
Texts of the NAS of Ukraine — involved the introduction of an open-ac-
cess archive of academic periodicals, the website “Journals of the NAS of 
Ukraine.” The current state of implementation of the Repository of Scien
tific Texts of the NAS of Ukraine gives reason to speak of the achievement 
of almost complete resource coverage of the journals of the NAS of Ukrai
ne and a high level of integration of Ukrainian academic periodicals into 
international scientific information systems.

Current work on the development of the Scientific Text Repository of 
the NASU is focused on filling it with non-periodical texts to represent the 
publication activity of the Academy’s scientists in full, update the inter-
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related scientific portfolios of researchers and institutions, and integrate 
them into international metadata collection platforms. Thanks to this, the 
Repository of Scientific Texts of the NAS of Ukraine, as part of the Library 
Portal of the NAS of Ukraine, will become a full-fledged research informa-
tion management system, suitable for dynamically reflecting the current 
state of development and integration of science, useful for researchers, 
publishers, analysts, and administrators of scientific activity.

Given the challenges facing Ukraine today in terms of security, ener-
gy, and migration risks, it is the research infrastructure of open science 
that performs a consolidating function and prevents the scatter of knowl-
edge and achievements of Ukrainian scientists.

7. In the digital age, universal publishing platforms are becoming the 
foundation of modern scientific communication, promoting the open, se-
cure, and ethical dissemination of knowledge. Global practice demon-
strates the priority of such platform characteristics as openness, reliabil-
ity, ethics, and technical uniformity. Support for commonly accepted ex-
change formats, integration with identifiers (DOI, ORCID), synchronisa-
tion with international indexes (Scopus, Web of Science), and the avail-
ability of APIs create conditions for effective interaction and dissemina-
tion of scientific results.

Global trends in the development of universal publishing platforms 
open up new horizons for Ukrainian science. The implementation of such 
platforms, based on the initiatives of the National Academy of Sciences of 
Ukraine — OPENS and OPENS2, in particular, is a strategic step towards 
ensuring openness, security, ethics, and unification of scientific commu-
nication. This not only complies with international standards but also cre-
ates a reliable basis for the sustainable development of scientific activity 
in Ukraine in the context of modern socio-economic challenges.

The NAS of Ukraine plays a system-building role in the development 
of the Ukrainian scientific publishing ecosystem. Its initiatives in the field 
of open science, digital platforms, ethical standards, and international 
visibility are a significant element of the strategic transformation of Ukrai
nian science. Further institutional support for open access, digital tools, 
unified publishing solutions, and inter-editorial coordination paves the 
way for the creation of a universal academic environment that will meet 
the highest global standards of open, high-quality, and effective scientific 
communication.

All the work carried out during the creation of the Universal Publishing 
Platform of the NAS of Ukraine, conditional upon supporting and continu-
ing, will help transform the existing periodicals of the NAS of Ukraine on 
various topics into open access journals that will provide real-time informa-
tion in a virtual environment about the results of scientific research carried 
out at the Academy with an universal “entry point” to the Universal Publi
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shing Platform, which will be linked not only to global aggregators, but also 
to open data bases and scientific preprints of the NAS of Ukraine in EOSC.

Promising areas for further work may include: updating and improv-
ing the Universal Publishing Platform; introducing metadata and text ex-
change between the National Library of Ukraine and the “Akademperiodyka” 
publishing house into the work practice of all journals available on the 
platform; updating the provisions on journals and their editorial policies 
in accordance with the current requirements of virtual aggregators; deve
loping rules for journals on working with hyperlinks to preprints and re-
search data; introducing electronic editing tools into the work practice of 
a larger number of journals; involving other journals of the NAS of Ukraine 
in the Universal Publishing Platform, migrating (creating) their archives; 
continuing work on submitting scientific journals for consideration to 
DOAJ and WOS; continuing work on submitting scientific books to WOS.

8. The above discussion addresses the issue of integrating electronic 
information resources, which is relevant and essential for building auto-
mated information systems with autonomous, distributed, heterogeneous 
information sources to ensure open access to them at the modern level.

Approaches to solving the problem of building such aggregators are 
considered, and the Open Archives Initiative approach, which has gained 
widespread practical application, is described in detail. The essence of the 
approach is to provide a single unified interface for web access to elec-
tronic information resources located in interoperable repositories by or-
ganising the sharing, publication, and archiving (harvesting) of metadata 
for such resources.

The general information model of the approach is presented, the roles of 
data and service providers are explained, the scheme of their interaction 
with aggregators, etc., is described, and the architecture of the system for 
integrating scientific electronic libraries of the NAS of Ukraine is presented.

An analytical review of common open-source software that supports the 
approach to the formation of open harvesting systems was performed.

VuFind software was selected to build the NAS of Ukraine Harvester 
based on the requirements formulated for the open science infrastruc-
ture at the NAS of Ukraine and the tasks set by the Targeted Scientific 
and Technical Program “OPENS,” the extensive capabilities of which are 
described in detail in this section.

The NASU Open Science Harvester developed and described here has 
already proven its effectiveness in a short period of time, as evidenced not 
only by its integration into other international scientific information ag-
gregators but also by statistical indicators.

9. The main portal and shared services of open science are a set of 
essential service elements that ensure the integration of the Open Science 
Infrastructure of the NAS of Ukraine into a single system.
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The software products described in this section are installed on the 
virtual servers of the Presidium of the NAS of Ukraine. Their hardware is 
maintained and protected by employees of the Institute of Software 
Systems of the NAS of Ukraine, and administrators from the V.M. Glushkov 
Institute of Cybernetics of the NAS of Ukraine maintain their software.

The main open science portal is the entry point to all Open Science 
Infrastructure services and a web resource that provides up-to-date in-
formation on opportunities, support, implementation processes, signifi-
cant events, and prospects for open science at the Academy, in Ukraine, 
and beyond. From a practical point of view, the Main Open Science Portal 
is the Open Science Infrastructure of the NAS of Ukraine.
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