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ABSTRACT. Artificial intelligence (Al) is increasingly transforming the landscape of scientific research
by providing advanced tools and approaches that enhance hypothesis generation, data analysis, and ex-
perimental modeling. Despite ongoing concerns regarding Al's broader societal impacts, its application in
science offers tangible benefits, enabling researchers to identify patterns in large and complex datasets that
are difficult for humans to discern, formulate new hypotheses based on existing studies, and conduct simula-
tions that accelerate the testing and validation of ideas. This study presents a systematic review of scientific
literature and Al tool documentation used in research, drawing on data from Scopus, Web of Science, and
Semantic Scholar, as well as practical examples of Al system applications across various scientific domains.
The analyzed tools include large language models (LLMs) such as ChatGPT, GPT-4, and Claude; Elicit;
Scite.ai; ResearchRabbit; and machine learning platforms including Scikit-learn, TensorFlow, and PyTorch.
Research methods involve a systematic literature review to identify trends, a comparative analysis of tools in
terms of functionality and applicability, and an examination of practical cases of Al use for hypothesis gen-
eration, data analysis, and modeling. Results indicate that Al substantially facilitates five key areas: (1) idea
generation and hypothesis formulation through literature and citation analysis; (2) detection of patterns and
correlations in large datasets, (3) automation of literature review and visualization of scientific networks;
(4) Al-driven simulations and generative modeling for predicting outcomes and exploring new experiments;
and (5) logical consistency checking of hypotheses against existing data and theoretical frameworks. While
Al does not fundamentally redefine the scientific method, it significantly increases research efficiency, broad-
ens the scope of scientific inquiry, and opens new avenues for discoveries previously inaccessible. The rapid
evolution of Al tools creates a dynamic environment for their integration into scientific practice, necessitating
continuous assessment of their capabilities, limitations, and ethical implications.
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INTRODUCTION. Today, Al contributes to scientific discovery through the analysis of large datasets,
the identification of patterns that are difficult for humans to discern, the generation of hypotheses based
on existing research, and modeling and simulations that accelerate the testing of ideas. While it cannot be
said that Al fundamentally transforms the methodology of science itself, it is clear that it is changing it.
The active use of Al tools in scientific research enables achievements that would not be possible without
their application.

DATA AND METHODS. Data: Scientific articles and publications on the application of Al in research
activities retrieved from bibliometric databases such as Scopus, Web of Science, and Semantic Scholar.
Documentation and descriptions of specific Al tools (LLMs, Elicit, Scite.ai, ResearchRabbit, ML platforms,
etc.), as well as case studies of their practical use in hypothesis generation, data analysis, and modeling.
Methods: A systematic literature review to identify key trends, methods, and areas of Al application in
science; comparative analysis of Al tools in terms of functionality, capabilities, and suitability for scientific
research.
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RESULTS. The use of Al tools in scientific research is transforming methods of hypothesis generation,
data analysis, and modeling, thereby expanding the capabilities of scientific methodology and opening new
avenues for investigation [1,3]. Hypothesis generation, as a key stage of the innovation process, benefits
from Al systems capable of providing more accurate predictions, increasing the likelihood of successful
innovation, shortening search duration, and enhancing expected returns [2].

The role of Al tools in research, hypothesis generation, and hypothesis testing is summarized below.

1. Idea Generation and Hypothesis Formulation. Al can assist researchers in identifying new research
directions and formulating hypotheses based on the analysis of existing literature. Large Language
Models (LLMs): ChatGPT, GPT-4, Claude — capable of summarizing scientific articles, suggesting al-
ternative explanations, and formulating conjectures. Elicit (by Ought): A research-oriented tool that
helps identify relevant publications and formulate hypotheses based on existing data. Scite.ai: Ana-
lyzes citation patterns and the context of scientific publications, revealing trends that may inspire new
hypotheses.

2. Data Analysis and Pattern Recognition. Al can detect patterns that are difficult to identify using tradi-
tional methods. Machine Learning (ML) Platforms: Scikit-learn, TensorFlow, PyTorch — used to identify
correlations and predictive models, which can inform new hypotheses. Data-driven Hypothesis Genera-
tion: Systems that propose hypotheses based on the analysis of large datasets (e.g., in bioinformatics and
genomics).

3. Literature Review Automation. Semantic Scholar and Connected Papers: Help uncover relationships be-
tween publications and generate new hypotheses based on existing knowledge. ResearchRabbit: Visualizes
the development of ideas and citation networks within scientific domains, facilitating the identification of
gaps for new hypotheses.

4. Simulations and Modeling. Al-driven simulations (e.g., in chemistry or biology) — can predict reactions
and effects, suggesting new scientific questions. Reinforcement Learning and Generative Models: Used
to generate novel molecules or structures, leading to hypotheses about potential properties and functions.

5. Automated Logical Consistency Checking. LLM-based tools can assess whether a hypothesis is consist-
ent with existing data and theory, identifying logical gaps and inconsistencies.

CONCLUSION. The use of large language models, machine learning platforms, and Al-driven simula-
tions demonstrates how modern technologies can influence hypothesis generation, pattern recognition, and
model construction. This, in turn, contributes to the development of the theory of the scientific method and
enhances our understanding of the role of data and computational tools in research practice. The integration
of Al tools into the research process also accelerates the pace of scientific discovery.
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TPAHC®OPMYBAHHSA JOCHIIJHUIOBbKUX ITAPAIUT'M

AHOTAIIA. Imyunuii inmenexm (IL1) 0edani dinvue mpancgopmye ranomapm Haykoeux 00CaiONCeHb, Ha-
darouu nepedosi IHcmpymenmu ma nioxoou, wo NOKpAuyoms 2eHepy8aHHs 2inomes, aHaniz OaHux ma excnepu-
Menmanvhe mooentoganns. Hessascaiouu na nocmitini 3aHenokoenus wooo wiupuio2o enaugy LI na cycninscmeo,
11020 3ACMOCYBAHHA 8 HAYYI NPONOHYE BIOUYMHI nepesazu, 0038018104 U OOCTIOHUKAM BUABTSAMU 3AKOHOMIPHOCT
V 8EIUKUX MA CKIAOHUX HADOPAX OAHUX, SKI 8ANCKO PO3NIZHAMU JHOOUHI, opMyntosamu O8I 2inomesu Ha OCHOGI
ICHYI0UUX 00CRI0JCEHb MA NPOBOOUMU MOOCTIOBAHHSL, WO NPUCKOPIOE MeCMY8aHHs ma nepesipky ioei. Lle docni-
OJICEHHS NPEOCMABTIAE CUCMEMAMUYHULL 02510 HAYKOBOT limepamypu ma 0oKymenmayii wooo incmpymenmis L1,
WO BUKOPUCMOBYIOMbCSL 8 OOCHIONCEHHAX, cnupaiouucs Ha 0awni Scopus, Web of Science ma Semantic Scholar, a
MaKodc NPaKmuyHi npuxaaou 3acmocysannsa cucmem LI 6 pisnux naykosux eanysax. Ilpoananizosamni incmpy-
menmu exmouaroms ChatGPT, GPT-4 ma Claude, Elicit; Scite.ai; ResearchRabbit; ma niam@popmu mawunno2o
Haguanus, exnoyaroyu Scikit-learn, TensorFlow ma PyTorch. Memoou 0ocaioscenis GKouaioms cucmemamuy-
HULl 02150 mepamypu Ons GUAEIEHHS MeHOEHYIU, NOPIGHANbHUL AHANI3 THCMPYMEHMIE 3 MOYKU 30Dy (DYHKYI-
OHANILHOCMI MA 3ACMOCOBHOCMI, A MAKOXHC BUSUEHHS NPAKMUYHUX 8Unaokie suxopucmanua LI ona zenepayii
2inomes, ananiszy oanux ma mooenosanis. Pesynomamu noxazyromo, wo LI cymmeeo cnpusie n’samu Kuo4o8um
Hanpamxam: (1) eenepayii ideii ma gopmyniosannio cinomes 3a 00NOMO20I0 AHANI3Y ATMepamypu ma Yyumyeauv,
(2) 8uUsAGNIEHHIO 3AKOHOMIPHOCIEN Ma KOpenayill y eenukux Habopax danux; (3) asmomamusayii oensdy aimepa-
mypu ma Gi3yanizayii HayKosux mepeaic, (4) cumynayisim ma 2eHepamusHOMy MOOeNo8antio Ha ocHosi LI ons
NPOCHO3YBAHHS PE3VIbMAmMiE ma 00CHIONHCEHHS HOBUX eKcnepuMmenmis; ma (35) nepesipyi 102iunoi y3200ceHocmi
2inomes 3 iCHYIOYUMU OGHUMYU THA MeopemuyHumMy ocHogamu. Xoua LI npunyunogo ne nepeocmuciioc Haykogui
MemoO, 8IH 3HAYHO NIOBUWYE eheKMUBHICb OOCAIONCEHD, POUUPIOE Chepy HAYKOBO20 OOCTIONCEHHS MA GIOKDU-
6ae€ HOGI WX Ol GIOKpummis, siki paniue oyau neoocmynni. [lleuoxa esonoyis incmpymenmie LI cmeopioe
OuHamiune cepedosuuje 0is ix inmeepayii 8 HAYKOGY NPAKMUKY, WO 8UMA2AE NOCMIUHOT OYIHKU IXHIX MONCIUBO-
cmetl, oomedxcerb ma emuyHux HAclioKie.

KJIFOYOBI CJI0OBA: wmyunuil inmenexm, HayKosi Q0CHIOHNCEHHSL.
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