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ABSTRACT. The study is dedicated to a comprehensive analysis of the application of innovative forensic
technologies within the open scientific system of Ukraine, with a particular focus on practical tools and
methods for the collection, processing, analysis, and management of evidence. Modern forensics requires the
integration of classical methods with digital platforms, automated data processing systems, and Al-supported
analytical tools, which enhance the accuracy, speed, and reliability of expert conclusions. In the context of
open science development and Ukraine s integration into the European Research Area, there is a growing
need for the implementation of transparent and reproducible processes for data collection and processing
that comply with international FAIR standards.

Based on Ukrainian practical cases from national and regional forensic laboratories, the effectiveness of
these technologies for law enforcement agencies and judicial institutions has been demonstrated. The use of
centralized digital repositories, chain-of-custody tracking systems, and persistent expert identifiers ensures
increased evidentiary value of materials and facilitates interagency coordination. Furthermore, Al applica-
tions in forensics contribute to the automatic detection of anomalies in digital evidence, reconstruction of
crime scenes, and optimization of analytical processes, while simultaneously reducing the risk of human error.

The study s recommendations concern the implementation of secure digital repositories, adherence to FAIR
standards, development of interdisciplinary collaboration among forensic experts, IT specialists, and the le-
gal community, as well as the ethical use of innovative technologies in forensic processes. The results confirm
that innovative forensic technologies not only enhance investigative efficiency and research transparency but
also strengthen Ukraine s research infrastructure, support the harmonization of forensic practices with inter-
national standards, and facilitate the integration of Ukrainian science into the global scientific community.

KEYWORDS: forensics, open science, innovations, digital evidence, artificial intelligence, research infra-
structure, FAIR.

INTRODUCTION. Modern science and forensics stand at the intersection of traditional methods and
cutting-edge technologies. With the rapid development of digital platforms, artificial intelligence algo-
rithms, and open access to scientific data, new opportunities arise to enhance the quality of evidence col-
lection, processing, and analysis in forensic research. The Ukrainian forensic system, while integrating into
the global scientific community, faces challenges related to transparency, reproducibility, and reliability of
expert results.

The relevance of this study is determined by the need to modernize forensic practice through the integration
of innovative technologies that ensure effective data management, integrity control, and the application of
Al-based analytical methods. At the same time, open scientific platforms, FAIR standards, and digital re-
positories will not only strengthen the evidentiary value of materials but also reinforce Ukraine’s research
infrastructure, harmonizing it with international practices. This research aims to provide a comprehensive
analysis of both practical and methodological aspects of applying innovative forensic technologies within
Ukraine’s open scientific system. It is important to emphasize that interdisciplinary collaboration among
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forensic experts, IT specialists, and legal professionals is a key factor in enhancing investigative efficiency
and ensuring academic integrity.

Thus, the objective of this work is to systematize existing practices, evaluate their effectiveness, and offer
recommendations for the implementation of modern innovative technologies in forensics, taking into ac-
count open science standards and the needs of the national research infrastructure development.

MATERIALS AND METHODS. The study is based on the comprehensive use of theoretical, empiri-
cal, and analytical sources, which allow for an assessment of the effectiveness of innovative forensic tech-
nologies within the open scientific system of Ukraine. The main materials include:

Scientific sources — monographs, articles, methodological manuals, and publications on forensics, digital
technologies, and open science that elucidate the principles of evidence collection, processing, and analy-
sis, as well as the application of Al in forensics.

Regulatory and legal documents — Ukrainian laws, international directives, and standards (including FAIR
and EU regulations) that govern open access to scientific data, evidence management, and the use of tech-
nologies in forensic practice.

Practical cases — results from the activities of national and regional forensic laboratories in Ukraine, in-
cluding experiences with digital repositories, evidence tracking and storage systems, and innovative ana-
lytical tools.

Digital platforms and software tools — instruments for evidence collection, processing, and analysis, re-
search data management systems, Al analytical modules, digital repositories, and data integration tools.

The research methods include:

Analytical methods — assessment of technologies regarding accuracy, reliability, and reproducibility of
results.

Empirical methods — analysis of the outcomes from forensic laboratories, digital repositories, and Al ana-
lytical systems.

Interdisciplinary approach — integration of forensic, IT, and legal methodologies for a comprehensive eval-
uation of evidence collection and analysis processes.

Comparative method — juxtaposition of Ukrainian practices with international standards and cases.

Theoretical analysis — systematization of scientific approaches to integrating innovative technologies in
forensics.

This comprehensive combination of materials and methods allows for a holistic understanding of the appli-
cation of innovative technologies in forensics, an evaluation of their practical benefits, and an assessment
of their integration potential within the open scientific system of Ukraine.

RESEARCH RESULTS. Digital Integration in Forensics. Modern forensics actively integrates digital
technologies to enhance the transparency and reliability of evidence collection and storage processes. Cen-
tralized repositories are being implemented for documenting and preserving evidence, digital platforms are
used to track the chain of custody and metadata, and persistent expert identifiers are introduced, significant-
ly increasing accountability and reproducibility of investigations.

Al and Analytical Tools as Supportive Instruments. Artificial intelligence is employed for pattern recogni-
tion and reconstruction of events at crime scenes, automatic detection of anomalies in financial operations,
and selection of digital evidence. This reduces the risk of human error and accelerates analytical processes.

Practical Cases in Ukraine. The Cyber Department of the National Police has successfully tested Al tools
(1); the State Forensic Laboratory in Kyiv employs blockchain to ensure evidence immutability (2);
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regional forensic centers implement cloud-based repositories following FAIR principles for secure data
exchange (3-5).

Ethical and Legal Aspects. Digital technologies in forensics must comply with high standards of security
and ethics. Their use ensures the protection of confidential data while allowing open access for scientific
purposes, adherence to national standards and European open science directives, and the development of
protocols for the ethical use of Al in forensic investigations (6).

CONCLUSIONS. The implementation of innovative forensic technologies within the open scientific
system of Ukraine significantly enhances the efficiency of investigations and ensures the transparency of
research processes. The use of artificial intelligence as a supportive tool improves analytical accuracy, re-
duces the time required for evidence processing, and strengthens the legal reliability of findings.

The introduction of centralized digital repositories, Al analytical systems, and standardized data manage-
ment ensures higher quality, reproducibility, and transparency of research while simultaneously adhering to
ethical and legal requirements. Such technologies not only enhance the evidentiary basis of forensic inves-
tigations but also contribute to national security, harmonize Ukrainian forensic practices with international
standards, and support the integration of Ukraine’s scientific system into the global research community.
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AHOTALIA. Jlocnidscennsa npucesiuene KOMNJIEKCHOMY AHANI3Y 3ACMOCY8AHHS THHOBAYIIHUX KPUMIHATICMUY-
HUX MEeXHON02I Y 8IOKpUMIll HAYKOSIl cucmemi Yxpainu, 3 0coOMusUM aKyenmom Ha npakmuyti incmpymeHmu
ma memoou 360py, 0o6podxu, ananizy ma ynpasninus 0oxkazamu. CyuacHa KpuMiHALicmuka sumaeae inmezpayii
KAACUYHUX Memo0i8 3 yupposumu niam@opmamu, agmoMamu308anumu cucmemamu 0opooKu 0anux ma anaui-
MUYHUMU THCIPYMEHMAMU HA OCHOBL UIMYYHO20 THMeLeKmy, o Ni0sUWyE MOYHICIMb, WBUOKICMb MaA HAOTUHICMb
eKCHepmHUX BUCHOBKIG. YV KoHmexcmi po3eumky IOKpumoi Hayku ma inmeepayii Yxkpainu do €eponeticbkoco
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00CTIOHUYLKO2O NPOCMOP)Y 3POCMAE NOMpeda y 8NPOBAONCEHHI NPO30PUX Ma 8i0MBOPIOBAHUX npoyecie 300py
ma 06pobKu Oanux, wo 8ionosioaroms midxcnapoonum cmanoapmam FAIR. Ha ocnogi yKpaiHcbKux npaxkmuynux
BUNAOKIE 3 HAYIOHANLHUX MA PEeCiOHANbHUX KPUMIHALICMUYHUX 1a00pamopiti 6y10 NpoOeMOHCMPOSAHO edeK-
MUBHICMb YUX MEXHOL02IU 01 NPABOOXOPOHHUX OP2AHI8 Ma CYO08UX YCIMAH08. Bukopucmanus yenmpanizosanux
yughposux cxosuuy, cucmem iOCMENCeH sl TAHYI02a 30epieanHss Ma NOCMIUHUX eKCNePMHUX 10eHmuU@ikamopie
3abe3neuye nioguujery 00KA308y YIHHICMb mamepianié ma cnpuse mixcgioomui koopounayii. Kpim moeo, 3a-
CMOCYBAHHSL WMYYHO20 THMENLEKNY 8 KPUMIHAAICMUYT CRPUSIE ABMOMAMUYHOMY GUSGIEHHIO AHOMATIN Y YUuDposux
00Ka3ax, peKoOHCMpPYKYii Micyb 3104UHI6 Ma ONMUMI3AYI] AHATITMUYHUX NPOYECI8, OOHOYACHO ZHUICYIOUU PUBUK
Jr00cvkoi nomunku. Pexomenoayii docrioscennss cmocyomuscs 6nposaodicentis besneunux yupposux penosumapi-
is, dompumanns cmanoapmie FAIR, po36umky MiscOUCYunIiHapHoi cnisnpayi misc cy0080-meOuyHUMU eKcnep-
mamu, IT-gpaxisyamu ma 10puOUHOIO CRITLHOMOIN, A MAKONXC eMUUHO20 BUKOPUCTHAHHSA IHHOBAYITIHUX MEXHONLO-
2itl y cy0080-meouunux npoyecax. Pezyrioemamu niomeepooicyroms, wjo iHHOBAYILHI CYO080-MeOUYHI MEXHON02li He
e niosuuyIoms epekmusHicmes po3caioyeaib ma npo30picmv Q0CHIONCEeHb, ale U 3MIYHIOIOMb O0CTIOHUYBKY
inghpacmpyxkmypy Yrpainu, niompumyioms 2apmMoHizayiio cy0080-MeOUyHOi NPAKMUKY 3 MIHCHAPOOHUMU CIAH-
oapmamu ma Cnpusroms inmezpayii YKpainCcobkoi HayKu y c8imosy HaAyKo8y CRibHOMY.

KIIFOYOBI CIIOBA: cyoosa excnepmu3sa, iOKpuma HAyKa, iHHO8ayii, yudpoesi 0oxasu, wmyuHuil iHmeniexm,
docnionuyvka ingppacmpyxkmypa, FAIR.
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