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2. Mathematical model and software tools for planning the research activities of academic staff

Pedepar:

1. Incepraujiiina po60Ta IpUCBIYEHA PO3B’SI3aHHIO aKTyaJIbHOTO HAyKOBO-TEXHIYHOT'O 3aBaHHSI CTBOPEHHS
MaTeMaTU4HOrO Ta IPOrPaMHOro 3a0e3Me4eHHS 4J14 [IJIaHyBaHHS HAYKOBOI [isI7IbHOCTI HAyKOBO-T€JaroriyHux
IIPaLliBHUKIB 3aKJIa/liB BULOi OCBITH B YMOBAX [1epexoy [0 yIIPaBJIiHHS, OPIEHTOBAHOTO Ha JIaHi, 3pOCTaHHS 0OCATiB
i pisHOMaHiTHOCTI HayKoBOi iH(popmallii Ta MifBUIIEHHS] BUMOT 10 OOI'PYHTOBAHOCTI IIPOrHO3YBaHHS HayKOBOI'O
HaBaHTaXeHHs. Y poOOTi MOKa3aHo, 110 OiybIIiCTh HAsIBHUX BITYM3HSAHUX i 3apy0iskHUX CRIS- Ta RIMS-cucrem
OPi€HTOBaHi IEPEBAKHO HA PETPOCIEKTUBHUI 00K i OPMYBaHHS 3BITHOCTI Ta He 3a06€3Me4YyI0Th MAaTEMAaTUYHO
OOIPYHTOBaHMX MEXaHi3MiB ITPOTHO3YBaHHS IIOKA3HUKIB HAYKOBOI AisITIBHOCTI, 0COOJIMBO 32 YMOB HEITOBHOTH,
3alIYMJIEHOCTI i1 HEPiIBHOMIPHOCTI JJaHUX, 110 3yMOBUJIO HEOOXiAHICTh PO3POOKM HOBUX IiAXOIiB 10 MOJIEJIIOBAHHS
11 JIaHyBaHHS HayKOBOi aKTUBHOCTI. 3alIPONIOHOBAHO 6araTopiBHEBY MOZEJIb HAYKOBOI AisI/IBHOCTI, SIKa OXOIJII0E
OCHOBHi BUJI HAyKOBOI aKTUBHOCTI Ta 3ab6e3redye CeMaHTUIHY y3rolpKeHicTh iHpopmaliii, oTpuMaHoi 3

pi3HOpPiAHUX [IKepeJl, a TaKOXK Po3pobsIeHO iHPOPMaLIiliHY TEXHOJIOT{I0 aBTOMATHU30BaHOI'0 300py HayKOBUX [IaHUX 3



MIKHApPOJHUX HAYKOMETPUYHUX IVIATPOPM, IHCTUTYLIIHUX PENIO3UTAPIIB i 30BHIIIHIX iHOPMaLiTHUX PECypCiB, 10
BKJIIOYAE NPOLelypy ounlneHHs, Qpinbrpanii, Hopmanisauii, nemyo6sikanii Ta iHTerpanii faHux y enuny
indopmauiitny cTpykTypy. OCO6MBY yBary NpuziseHo iHTeseKTyanbHiil (inbTpalii HepeseBaHTHUX Ny0OJliKalii i3
BUKOPUCTAHHSM METO/IiB 0OpOOKM IPUPOAHOI MOBU Ta BEKTOPHUX MOJIAHb TEKCTIB, 110 103BOJIWIIO MiIBUIUTY
TOYHICTb (POPMYBaHHS HAYKOBUX MPOQiiB HOCHIIHUKIB. MaTemaTnyHe 3a0€31e4eHHs TPOTrHO3yBaHHS HAyKOBOI
IisTIbHOCTI IPYHTYETBCS Ha 3aCTOCYBaHHI iHTEPBaJIbHOTO aHaJIi3y JaHUX, y MeXKax SKoro cpopMoBaHoO iepapxiio
[IOKa3HMKIB HAyKOBOi aKTUBHOCTI, BU3HAYEHO iHTEPBaJIbHI OLIiIHKM [TapaMeTpiB i OOYJOBAaHO y3arajbHEHY
iHTepBaJIbHY MOJI€JIb IPOTHO3YBAaHHSI CYMapHOTrO HAyKOBOTO HAaBAHTAXXEHHS, 110 Ja€ 3MOry (pOpMyBaT MPOTHO3Hi
OLIiHKM y BUIJISIZ] Jialla30HiB MOKJIMBYX 3HaU4€Hb 3 FapaHTOBAHUMU MeKaMU Ta 3abe3Ievye CTilKiCTh pe3ysbTaTiB
32 YMOB HEBU3HAY€HOCTI. [lJ1s1 IpakTUYHOI peaizallii 3allpoNOHOBaHUX MiIX0iB pO3p006IeHO IPOrPaMHY CUCTEMY
Ha OCHOBI CE€PBiCHO-OPi€HTOBAHOI apXiTEKTYPH, sIKa iHTerpye MOJyJli 300py 11 0OpOOKM HayKOBUX JAHUX,
(dopmyBaHHS IPOQisiB HAYKOBO-T€JArOTiYHMX NPaLliBHUKIB, IPOrHO3yBaHHS Ta I1JIaHYBaHHS HAYKOBOI [isI7IbHOCTI, a
pe3yJbTaTH anpooballii cucTeMU B YMOBaxX PeajibHOTO 3aKJIaly BUILOI OCBITH NifTBepauiu ii epeKTUBHICTS,
[IPaKTUYHY LiHHICTb i JOLi/IbHICTh BUKOPUCTAHHS 151 NiITPMMKMU yIIPaBJliHCbKUX pillleHb y cepi opradisanii Ta
IIJIaHyBaHHS HAYKOBOI Aifi7IbHOCTI.

2. The dissertation is devoted to solving an urgent scientific and technical problem of developing mathematical and
software tools for planning the scientific activities of academic staff in higher education institutions under
conditions of transition to data-driven management, growth in the volume and diversity of scientific information,
and increasing requirements for substantiated forecasting of research workload. The study demonstrates that
most existing national and international CRIS and RIMS systems are primarily focused on retrospective accounting
and reporting and do not provide mathematically grounded mechanisms for forecasting scientific activity
indicators, especially in the presence of incomplete, noisy, and uneven data, which necessitated the development
of new approaches to modeling and planning research activity. A multi-level model of scientific activity is
proposed, covering the main types of research output and ensuring semantic consistency of information obtained
from heterogeneous sources, and an information technology for automated collection of scientific data from
international scientometric platforms, institutional repositories, and external information resources is developed,
including procedures for data cleaning, filtering, normalization, deduplication, and integration into a unified
information structure. Special attention is paid to intelligent filtering of irrelevant publications using natural
language processing methods and vector text representations, which improves the accuracy of academic profile
formation. The mathematical framework for forecasting scientific activity is based on interval data analysis, within
which a hierarchy of scientific activity indicators is formed, interval estimates of model parameters are defined,
and a generalized interval forecasting model for total scientific workload is developed, enabling forecasts to be
represented as ranges of possible values with guaranteed bounds and ensuring model robustness under
uncertainty. To implement the proposed approaches, a service-oriented software system is developed, integrating
modules for scientific data collection and processing, academic staff profile formation, forecasting, and planning of
scientific activities, and the approbation of the system in a real higher education institution confirmed its
effectiveness, practical value, and feasibility for supporting managerial decision-making in the field of scientific
activity planning.
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