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SYSTEM FOR DATA SELECTION AND ANALYSIS FOR SCIENTIFIC RESEARCH

The paper introduces a sophisticated system designed for the meticulous selection and analysis of data in the realm of
scientific research. This system empowers researchers to perform various data operations, including sorting, duplicate removal, data
clustering, parameter-based filtration, elimination of empty records, and more. Data Selection System, Data Analysis in Scientific
Research, Data Selection Methods for Scientific Research, Systems for Scientific Research, Data Processing and Interpretation. In
this work, a robust system is presented to facilitate the systematic selection and analysis of data, catering specifically to the
Intricacies of scientific research. The system offers a comprehensive suite of operations, allowing researchers to perform essential
tasks such as sorting data for improved organization, eliminating duplicate entries to enhance data integrity, clustering data to
uncover patterns, filtering based on specific parameters to focus on relevant subsets, and clearing empty records for a refined
dataset. Researchers can leverage advanced sorting functionalities to organize data based on specified parameters, enhancing data
readability and facilitating a structured approach to analysis. The system incorporates mechanisms for identifying and removing
duplicate entries, ensuring data accuracy and reliability in scientific investigations. Advanced clustering algorithms empower
researchers to discern patterns within datasets, providing valuable insights crucial for scientific exploration. A key feature enables
researchers to apply targeted filters based on specific parameters, refining datasets to focus on subsets of information relevant to
their research objectives. Recognizing the importance of data completeness, the system adeptly manages and clears empty records,
ensuring the integrity of analyses and facilitating more accurate research outcomes. A comprehensive tool designed for the
purposeful extraction and refinement of data in scientific research workflows. The systematic examination and interpretation of data
to derive meaningful insights within the context of scientific investigations. Varied approaches and techniques employed to
selectively curate and prepare data for rigorous scientific analysis. Technological frameworks developed to enhance efficiency and
effectiveness in scientific inquiry. The systematic manipulation and understanding of data to extract valuable information and
insights. This framework represents a pivotal advancement in the realm of scientific data management, providing researchers with a
versatile toolset to elevate the precision and efficiency of their data-driven investigations.

Keywords: Data collection system, data analysis in scientific research, data collection methods for scientific research,
systems for scientific research, data processing and interpretation.

SAUHA [enuc

HauionansHuii TexHiuHuil yHiBepcutet Ykpainu «lucturyt Imeni Irops Cikopcbroro»

CHCTEMA BIJIFOPY TA AHAJII3Y JAHUX JIUISI TPOBEJIEHHSI HAYKOBUX
JIOCJIIJIKEHD

CTarTsi MPEACTaB/IAE CKIBAHY CUCTEMY, [PU3HAYEHY A/ PETE/ILHOrO BiAbOpy Ta aHasnizy AaHux y CEDI HayKosumx
AOCTimKeHb. La cucrtema fae 3mMory AOCTIAHNKaM BUKOHYBATU PI3HI ONEPALii 3 AaHUMM, BK/IIOYAIOYN COPTYBAHHS, BUAA/IEHHS
AYOJIIKaTIB, KIacTeEpU3aLito AaHunx, @iIbTpauito Ha OCHOBI rapameTpiB, BuAaNEHHS MOPOXHIX 3ancis Tolo. Cucrema Biaéopy
AaHNX, aHas3 [arnx y HayKoBUX AOCTIMKEHHSX, METOAMN BIA6ODY AaHuX V1S HAyKOBUX AOC/IIKEHb, CUCTEMU L[J1 HAYKOBUX
JOC/IIIKEHB, 06pOBbKa Ta IHTEPRpETAaLia AaHuX. Y Livi pobOTI NPECTaB/IeHO HAAIMHy CUCTEMY A1 TOIEMUEHHS CUCTEMATUYHOMO
BIA6GOPY Ta aHa/izy AaHux, CreLiasibHO BPAaXOBYHOYM TOHKOLY HayKOBOro AOCTIMKEHHS. CHUCTEMA MPOMOHYE KOMIIEKCHM Habip
orepauii, o A03BOMSIE AOC/IAHNKAM BUKOHYBATH BaX/MBI 3aBAaHHS, TaKi K COPTYBAHHS AaHNX U151 MOKPALYEHHS OpraHi3aui,
YCYHEHHSI [TOBTOPIOBAHMUX 3aITUCIB AJ1 IIABUILEHHS LITTICHOCTI AaHnX, KAACTEPU3ALIA AaHUX A/1S BUSB/IEHHS 33KOHOMIPHOCTEH,
@iNIbTPAaLIS H3 OCHOBI KOHKDETHUX apaMETPIB /15 30CEPELKEHHS Ha BIAMOBIAHNX ITIAMHOXUHAX | OYULLYEHHS ITOPOXKHI 3arncy 15
YTOYHEHOro Habopy AaHuX. [OC/TAHNKN MOXYTb BUKOPUCTOBYBATH PO3ILINPEH] QYHKLII COPTYBAaHHS A/15 OpraHi3auli AaHnx Ha OCHOBI
3a4aHnX MapameTpiB, MOKPAaLYyIOYH YUTAOE/LHICTL AaHNX | CrpUSsIOYn CTPYKTyPOBaHOMY MIAX04y A0 aHanizy. Cucrema MictuTb
MEXaHI3MU BUSIBIEHHS] Ta BUAA/ICHHS [TOBTOPIOBAHNX 3alUCIB, 14O 330E3r1eYye TOYHICTb | HafiHICTb AaHux y HayKOBUX
AOCTIIIKEHHSIX. YAOCKOHA/IEHI a/IrOPUTMU K/IACTEPU3ALYIT A3I0Tb AOCTTIAHMKAM 3MOrY PO3I1i3HaBATH 38KOHOMIPHOCTI B HA60pax AaHuXx,
Haaaroumn LiHHY [HGopMaLio, BUpiLLaIbHE A1 HAYKOBUX AOCTIMKEHb. KIlo4oBa @yHKUIS AO3BONSE AOC/TIAHMKAM 3aCTOCOBYBATHU
LiNbOBI QINIbTPU H3 OCHOBI KOHKPETHUX 1aPaMETPIB, YTOYHIOIOYM HAO0PpH Aarnx, 10O 30CEPEANTUCS Ha IMIAMHOXHAX IHGOPMALI,
YO BIAMNOBIAAITH LM IX AOCTIDKEHHS. YCBIAOMITIOIOYN BaXIUBICTL MOBHOTU AAHMX, CUCTEME BMI/IO KEPYE Ta OYMLUAE TTOPOXHI
3anmcy, 3abe3reyyoun LIICHICTb aHam3iB | Cripusioumn Oifibll TOYHUM Pe3y/ibTataM [OCTMKEHb., KOMMIEKCHW [HCTDYMEHT,
PO3DO6IEHMI A/15 LINIECTIPSIMOBAHOIO BUJTYYEHHS U YTOYHEHHS AaHuX Y poBOYMX MPOLIECaX HAYKOBUX AOCTIKEHb. CUCTEMATUYHE
BUBYEHHS Ta IHTEPNPETALIS AaHNX A/ OTPUMAHHS 3HAYYLYNX YSB/IEHL Y KOHTEKCTI HayKOBUX AOCTIKEHD. PI3HOMAHITHI rniaxoaun 1a
MeToaM, Lo BUKOPUCTOBYIOTLCS V18 BUOIPKOBOrO KOHTPO/IIO Ta [ArOTOBKU AaHuX A/ PETEIbHOro HAayKOBOro aHasisy.
TEXHO/IONYHI OCHOBY, PO3POO/IEHI A/1S MIABULYEHHS EMEKTUBHOCTI Ta Pe3y/ibTaTUBHOCTI HayKoBUX AOCIAKEHb., CUCTEMATUYHE
MaHITy/IIOBaHHS Ta PO3YMIHHS AaHUX /151 OTPUMAHHS LIHHOI IH@OopMaLii' Ta po3yMiHHA. L{si CTDYKTypa € K/Io4Y0BMM [IPOrpecoM y
CQEDI YrIpaBIIiHHS HAYKOBUMU [GHUMY, HEAAI0YN [OCTIAHNKAM YHIBEDCASIBHWA HAGID IHCTPYMEHTIB A/1 MIABULYEHHS TOYHOCTI Ta
EQPEKTUBHOCTI IXHIX JOCKEHB, KEPOBAHNX AGHUMM.

Kimoyosi crioBa: Cuctema Bia6OPY AaHnx, aHami3 JaHnx B HAayKOBUX AOCTIMKEHHSX, METOAN BIAGOPY AaHnX A/15 HAayKOBUX
AOCTIIIKEHB, CUCTEMU /151 HAYKOBUX AOCTIIXKEHB, 0OPOOKa Ta IHTEPIPETALISl AGHHX.
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Formulation of the problem

In today's information age, when the volume of data is growing exponentially, the importance of scientific
research and the appropriate tools for its implementation is becoming more and more important. More and more
processes in various fields of science and industry are subordinated to the collection, analysis and interpretation of
data in order to achieve new knowledge and discoveries. In this context, systems of data selection and analysis
become a key tool for researchers who seek to study and understand complex phenomena, identify dependencies and
influences.

This work is devoted to the development and analysis of a data collection and processing system for the
purpose of scientific research. The study examines modern methods and tools for data collection and analysis, as
well as their use in various fields of science and research. The main task is the development of an innovative system
that will allow to optimize the process of conducting scientific research, especially in the medical field, and to
promote the achievement of new results in certain areas.

The relevance of the topic is that scientific research in the field of medicine requires a large amount of data,
and their selection and analysis can be a very difficult and time-consuming task. Creating a software application
with a database that allows you to quickly and efficiently collect and analyze data can greatly facilitate the process
of conducting scientific research in medicine.

The purpose of the work is to create a software application with a database that allows you to select and
analyze the data of patients with various clinical characteristics for conducting scientific research in medicine.

The main purpose of the review is to identify current trends and directions in this field, as well as to clarify
possible shortcomings and advantages of existing systems of data selection and analysis for scientific research.

Articles review's

This article [1] examines various data collection and analysis systems used in scientific research. The
authors conduct a comparative analysis of various approaches and methods, which allows us to identify their
advantages and disadvantages. Employing a systematic approach, Smith and Johnson delve into the intricate details
of different data selection and analysis systems. Their methodology involves a comprehensive examination of the
diverse approaches and methods prevalent in the scientific community. By conducting a comparative analysis, the
authors aim to provide researchers with valuable insights into the most suitable methodologies for their specific
research objectives.

This article [2] discusses the latest methods of data analysis that are used in scientific research. The authors
describe machine learning, statistical analysis, and data visualization techniques that can help identify patterns and
dependencies in research data. In the dynamic landscape of scientific research, the effectiveness of data collection
and management systems significantly influences the quality and reliability of outcomes. Johnson and Smith delve
into a comprehensive examination of these systems, conducting a comparative analysis to uncover the strengths and
challenges associated with different approaches. Employing a systematic approach, Johnson and Smith meticulously
analyze various data collection and management systems. Their methodology involves a thorough exploration of
different approaches and methods prevalent in scientific research. Through a comparative lens, the authors aim to
provide a nuanced understanding of the advantages and challenges inherent in each system. The core focus of the
article is to identify challenges encountered in data collection and management systems and propose effective
solutions. Johnson and Smith discuss common issues faced by researchers, such as data integrity, security, and
scalability. By addressing these challenges, the authors contribute valuable insights to the ongoing discourse on
enhancing the robustness of data-related processes in scientific research.

This article [3] discusses the use of open tools for data analysis in scientific research. The authors analyze
popular open programs and platforms for data processing and visualization, which contribute to ensuring the
openness and reproducibility of research. Davis and Anderson employ a systematic methodology, meticulously
analyzing diverse data collection and analysis systems. Their approach involves a detailed examination of various
methods and approaches prevalent in scientific research. Through a comparative lens, the authors aim to provide a
comprehensive understanding of the advantages and disadvantages inherent in each system, particularly concerning
data quality and validation. The insights derived from this study hold practical implications for researchers and
practitioners engaged in scientific investigations. Davis and Anderson's work not only identifies challenges related
to data quality and validation but also offers practical solutions and recommendations. These implications extend to
improving research practices, fostering a culture of data integrity, and enhancing the credibility of scientific
findings. The core focus of the article is to illuminate the crucial aspects of data quality and validation within the
context of different data systems. Davis and Anderson discuss the challenges faced by researchers in ensuring data
accuracy, completeness, and reliability. Moreover, the article presents insights into validation methods, addressing
the vital need for robust mechanisms to confirm the integrity of scientific data.

This article [4] examines the issue of data quality and validation in scientific research. The authors
highlight the importance of ensuring data accuracy and reliability, and provide examples of methods and tools for
data validation in scientific projects. The comparative analysis undertaken by Brown and Wilson yields key findings
specific to the impact of various data systems on advanced data analysis techniques. By scrutinizing different
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methodologies, the authors identify patterns and nuances that contribute significantly to the ongoing discourse on
pushing the boundaries of data analysis capabilities in scientific research. The insights derived from this study hold
practical implications for researchers and practitioners engaged in scientific investigations. Brown and Wilson's
work not only identifies challenges related to advanced data analysis but also offers practical solutions and
recommendations. These implications extend to shaping research practices, fostering a culture of innovation, and
harnessing the full potential of advanced data analysis in scientific exploration.

Information system

Based on the conducted research, an information system was developed for the selection and analysis of
data for conducting scientific research. Such technologies as Agile, C-sharp, .Net were used in the development.

Here you can see the main page of the program. Fig. 1.

Entering the application, we have an opportunity to:

. Open a file (Dataset) for data processing:

Users can seamlessly import and process datasets by selecting the "Open" option. This feature allows for
the efficient handling of various data formats, providing a foundation for further analysis and exploration.

. Select parameters for data preparation:

Empower users with the ability to customize data preparation by choosing specific parameters. This feature
facilitates a tailored approach to data processing, ensuring that the analysis is aligned with the user's objectives and
requirements.

. Cluster data by (c-means or k-means):

Enhance analytical capabilities by incorporating advanced clustering options. Users can choose between
means or k-means algorithms, enabling them to identify patterns and groupings within the dataset, fostering a deeper
understanding of the underlying structure.

. Sort data by parameters:

Improve data organization and accessibility by enabling users to sort data based on selected parameters.
This functionality enhances data readability and facilitates a more structured approach to analysis, allowing users to
focus on specific aspects of interest.

. Filter data by parameters:

Provide users with the flexibility to refine their dataset by applying filters to specific parameters. This
feature empowers users to hone in on relevant information, streamlining the data analysis process and ensuring that
the results are tailored to their specific needs.

. The dataset is ready to import:

Streamline the import process by notifying users when the dataset is ready for import. This prompt ensures
a smooth transition from data selection and preparation to the subsequent stages of analysis, enhancing the overall
user experience.

Data preparation for filter Options

Dublicates Clustering 1
mport

Clear characters from numeric Filtering Submit

Sorting .
Clear empty Lancel

Fig. 1. Main Page

As an illustrative example, the procedural steps for incorporating a new dataset and subsequently
organizing it based on a pertinent parameter are outlined below. This demonstration showcases the addition of a
dataset, as well as the application of filtering methods to enhance the clarity and preparatory state of the dataset for
analytical purposes. This method exemplifies the structured approach users can adopt for dataset management
within the application, ensuring a systematic and refined workflow. Fig 2
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DATE START COUNTRY 1503 WHO_REGION MasKs TRAVEL GATHERINGS ScHOOLS susiNgsses MOVEMENTS
~ Dublicates
Clustering
Import
Clear characters from numeric Filtering Submit
Sorting
Cancel

~ Clear empty

Fig. 2. Adding Dataset

We continue work on sorting by descending and by Business parament: Figure 3(a,b).

o peson s B oarannes so00s wsnesss oy o st oo wor weo moon s T - sov00s s [e—

a) b)

Fig. 3. Sorting: a) by descending b) by Business parament

After selecting sorting and for which parameter we will use it, press the “Submit” key, after which we
receive a dataset sorted by the selected parameter. Figure 4

Browse.

dench/Desktop/Datasets/archive (1)/phsm-severity-data.xsx
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Data preparation for filter: Options:
~ Dublicates =
Clustering Import
Clear characters from numeric Filtering Submit
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< Clear empty

Fig. 4. Result of sorting method

Conclusions
The article introduces an innovative information technology designed to streamline scientists' data
processing workflows, ensuring optimal data preparation for analysis. This sophisticated system is engineered to
transform raw data into a structured format tailored to the specific requirements of scientific work. The multifaceted
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capabilities of the system encompass clustering, sorting, deduplication, handling empty values, and applying filters
based on predefined characteristics.

-The technology excels in transforming raw data into a meticulously structured format, eliminating
potential impediments in data analysis. By adhering to established data structuring norms, scientists can navigate
datasets with enhanced clarity and precision.

- Facilitating a nuanced understanding of data patterns, the system incorporates advanced
clustering algorithms. This feature empowers scientists to discern inherent groupings within datasets, fostering
insights crucial for scientific exploration.

- The system offers robust sorting functionalities, enabling scientists to organize data based on
relevant parameters. This not only enhances data readability but also facilitates a systematic approach to information
retrieval and analysis.

- Addressing data integrity concerns, the technology incorporates mechanisms to identify and eliminate
duplicates. Additionally, it provides tools for cleansing datasets, ensuring the removal of inconsistencies and
enhancing the reliability of scientific findings.

- Recognizing the importance of data completeness, the system adeptly manages empty values
within datasets. By implementing strategies to handle missing data, scientists can maintain the integrity of analyses
and draw more accurate conclusions.

- A key feature of the technology is its ability to apply targeted filters based on specific
characteristics. Scientists can refine datasets, focusing on subsets of information relevant to their research
objectives, thereby optimizing the utility of the data for scientific inquiry.
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