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FOwrxo A. B. MarematnyHe Ta MporpaMHe 3a0e3MeUeHHs IS IUIaHyBaHHS
HAayKOBOi JiSUTLHOCTI HAaYKOBO-TIEAAroriyHux TmpaiiBHUKIB. — Ksamidikariiina
HayKOBa Ipallsl Ha IMpaBax pykomnucy. Jucepraiis Ha 3100yTTs CTyHeHs JOKTOpa
dinocodii 3a crneuianbHicTIO 121 «IHXKEHepis MPOrpaMHOTO 3a0e3MeYeHHS». —
3axiIHOyKpaiHChKUI HalllOHAJTBLHUHN YHIBEpCUTET, TepHomiib, 2025.

Huceprariiiina  poboTa  TOpUCBSUYEHA  KOMIUIEKCHOMY  PO3B’SI3aHHIO
aKTyaJIbHOTO HAyKOBO-TE€XHIYHOTO 3aBIaHHS CTBOPEHHS MaTEeMaTHYHOTO Ta
mporpaMHoOro 3abe3nedyeHHs I IUIaHYBaHHA HAyKOBOI [ISJIBHOCTI HAayKOBO-
MeJaroriYHNX NPAMiBHUKIB. Y CYYacHMX yMOBaX PO3BUTKY HAYKH BaKJIMBOIO
TEHJICHIIEI0 € TIepeXiJl O CUCTEMH YIPaBJIIHHS, IO I'PYHTYEThCS HA JaHUX, €
dbopMyBaHHS CTpaTEriYHUX pIIMIEHb 3aJIEKUTh Bl MOXJIMBOCTI CBOEYACHO
OTPUMYBATH TMOBHI, JOCTOBIPHI Ta CTPYKTYpOBaHI BIAOMOCTI PO PE3YJIbTATH
HAyKOBO1 poOOTH. 3pocTaHHs 00cCsTiB 1H(OpMaIlii, MOsSBa HOBUX THUITIB HAYKOBUX
JTAaHUX, AKTMBHE BUKOPUCTAaHHS LMU(PPOBHUX 1I1EHTU(]PIKATOPIB Ta MIKHAPOIHHUX
AHATITHYHUX TUTATPOPM 3YMOBIIOIOTH MIABUINECHI BUMOTH 10 1H(GOpMAIITHUX
CUCTEM YHIBEPCUTETIB. Y CBOIO 4epry, MiABUIIEHHS BiANOBIIAIBLHOCTI 3aKiIajiB
BUIIIOI OCBITH 3a SKICTh HAyKOBOi JISJILHOCTI Ta HEOOXIAHICTH OOIPYHTOBAHOTO
IJIaHYBaHHS HAayKOBOT'O HABAaHTAXXEHHS HAYKOBO-TIEIArOTIYHUX IMPAIliBHUKIB
dbopmytoTb  TOTpeOy y 3a0e3neueHHl e(PEeKTUBHUX  IHCTPYMEHTIB  JJIs
MPOTHO3YBAHHS JOCIITHUIBKOI aKTUBHOCTI .

AKTyanbHICTh JOCTIKEHHSI 00yMOBJIEHA HU3KOIO (PaKTOpiB, MpUTAMaHHUX
CydyacHOMY HayKoBOMY cepenoBuiy. [lepemyciMm, 3HauHa 4acTHHA YHIBEPCUTETIB
IpaIfoe B yMoBax ()parMeHTOBAHOCTI HAYKOBHX JIAHUX, ITI0 30€PIratoThCs Y BUTIISIL
PO3PI3HEHUX JIOKAThHUX 0a3, 30BHINIHIX PEMO3UTapiiB, MEPCOHAIBHUX MPOQLTIB
JOCIIITHUKIB Ta PECypCiB MIXKHAPOJAHMX HAYKOMETPUYHUX CHUCTEeM. BincyTHICTh
yHi(iKoBaHUX (POpPMATIB AHWX YCKIIAJHIOE iX 1HTETrpaIlif0 Ta IMiJABUIIYE PUUKU
ny6sroBaHHs. Jlo TOTO K pIBEHb HAIIOBHEHOCTI Ta AKICTh HaykKoBUX mpodiiais HITII

3QJIMIIAIOTHCS  HEPIBHOMIPHUMM: 3HAYyHA KIJIBKICTh TIpAIlIBHUKIB HE MAalOTh



aktyanpbHoro ORCID-nipodinto, He ToB’s13aH1 3 rI00aTbHUMHA 11EHTH(IKATOPAMHI
aBTOPCTBa, HE mpexacTaBieHl y Scopus un OpenAlex, Mo iCTOTHO BIUIMBAaE Ha
dbopmyBanHs nocToBipHUX BHOIpoK miig aHanmiTuku. CywacHi CRIS- 1 RIMS-
CHUCTEMH, TIOMIPH BUCOKUH PIBEHb PO3BUTKY Ta HIMPOKE 3aCTOCYBAHHS, 3/1€01IbIIIOTO
OpIEHTOBaH1 Ha PETPOCIICKTUBHUIN aHAII3 HAYKOBOI JISJILHOCTI Ta HE IPOTNIOHYIOTh
MaTeMaTUYHO OOIPYHTOBAHMX MEXAHI3MIB MPOTHO3YBaHHSA, OCOOJIMBO B YMOBax
HEMOBHOTH BHUXIIHHUX JNaHuX. BompHouac HasBHI pernmamenTd MOH VYkpainu momno
IJJaHyBaHHS HAyKOBOI JISUIBHOCTI BHUMAararOTh Bl YHIBEPCHUTETIB ITIJIBHIICHHS
TOYHOCTI ¥ OOTPYHTOBAHOCTI MPOTHO3HUX MOKA3HMKIB, IO JTIOAATKOBO AKTYyalli3y€e
1€ JOCHIIKEHHS.

Y poGoti o0OrpyHTOBaHO, IO TPAJIWIIAHI MPOrpaMHi 3acobu, sKi
BUKOPUCTOBYIOThCA Yy 3BO VYkpaiHu, OpI€HTOBaHI MEPEBAXXHO Ha 30UpaHHS
CTaTUCTUYHOI 1H(hopMarllii ais GopMyBaHHS 3BITHOCTI, TOAl SIK Cy4acHI MOTpeOu
nependayaroTh 3aCTOCYBaHHS CUCTEM, 3JaTHUX 3a0e3leuyBaTh aBTOMATU30BaHUMN
301p JaHUX 13 30BHIMIHIX TIATQOPM, IHTENEKTYyaNIbHY iX QUIbTpalito, (GOpMyBaHHS
CEMAHTUYHO Y3TOJKEHUX MPO]UIIB AOCTIIHUKIB Ta TOOYAOBY MEPCOHAII30BAHUX
MPOTHO31B HAyKOBOTO HABAHTAXEHHs. Y I[bOMY KOHTEKCTI BHUHHKA€E HAyKOBO-
TEeXHIYHa MpoOJieMa CTBOPEHHS MaTeMaTU4YHOI MOJIeNi, 37aTHOI MpaloBaTH 3
HEMOBHUMH, 3alTyMJICHUMH Ta HEPIBHOMIPHUMH JaHUMH, a TaKOX MPOTPAMHOT
CUCTEMHU, 110 MIATPUMYE aBTOMATU30BaH1 Mpo1iecu 300py, 00poOKH i IHTepIpeTallii
HAyKOBUX JIAHHX.

VY nepmoMy po3aiii auceprarlii 341HCHEHO KOMITJIEKCHUN aHalli3 Cy4yacHHUX
1H(OpMAIIHHUX CHUCTEM YIpaBIiHHA HAYKOBOIO JISJIBHICTIO, BKJIIOYHO 3
HaIllOHATBHUMH, IHCTUTYIIHHUMH Ta MibkHapogaumu CRIS-tumardopmamu.
[Toka3aHo, 1110 HaBITH HalpO3BUHEHIII cucTemu, Taki sk Elsevier Pure, Converis,
Symplectic Elements Ta VIVO, 3anumaioTbcs I1HCTPYMEHTAMH TEPEBAXKHO
JIOKyMEHTYBaHHSI Ta MOHITOPUHTY JOCTIAHHUIIBKOI JISUIBHOCTI, HE 3a0e3Mmeuyoyun
(GyHKLIH TOCTOBIPHOTIO MPOTHO3YBaHHA. 3HAUYHY yBary NpHUAUICHO aHali3y SKOCTI
Ta CTPYKTYpU HAYKOBHUX JAHMX, XapaKTEPHUX JJIsi YKPAiHCHKUX YHIBEPCHTETIB, a

TaKOX HOPMATUBHUM BHUMOTaM, [0 PETIaMEeHTYIOTh OOJIK 1 IJIaHyBaHHS HayKOBOT



podorn HIIIl. VY pamkax TEOpeTHUYHOro aHamizy OOIPYHTOBAHO BHOIp
IHTEpBAILHOTO aHAJI3Y SIK METOJOJOTIYHOI OCHOBH JIJIsl IPOTHO3YBaHHS, TOKA3aHO
Horo mepeBarn HaJl CTaTUCTUYHUMHU Ta HaBYAIBHHUMH METOJIaMU B YMOBax
0oOMeKeHUX BHOIPOK Ta BUCOKOTO CTYNEHS HeBH3HAYEHOCTI. OKpecIeHO HEAOIKH
KJIACUYHUX MOJIeJIeH, III0 BAMAraroTh IOBHOTH JJAHUX, 1 TOKA3aHO, 1[0 3aCTOCYBaHHS
IHTEpPBAIBHUX MOJIEJICH O3BOJISIE YHUKHYTH IMOMHUJIKOBOTO BIAYYTTS TOYHOCTI,
BJIACTMBOIO JIETEPMIHOBAaHUM IMiAX0[aM, Ta (OpPMYBAaTH TMPOTHO3U y BUTIISAIL
Jllara3oHiB MOXKJIMBUX 3HAYECHb.

Hpyruii  po3aul  auMcepraiii  MNPUCBIYEHO  PO3poOIl  KOMILIEKCHOT
1H(pOpMaIITHOT TEXHOJIOT1T 300py HAYKOBUX JAHHUX, Y PaMKax SIKOi 3alpONIOHOBAHO
OaraTopiBHEBY MOJICNIb HAYKOBOI JisNIbHOCTI. Ll Mozenb OXOmioe pi3HI BUAM
HAayKOBOI aKTHBHOCTI, BKJIOYAIOUM MyOJIKalliHYy, MPOEKTHY, TIPAHTOBY,
JUCEePTalliiiHy, eKCIIepTHY, MAaTEeHTHY Ta 1HIII. 3alpornoHOBaHa MOJEIb A€ 3MOTY
CTPYKTYpyBaTH 1HGOPMAIlIIO 3 PI3HUX JKepen 1 3a0e3ledyBaTH il CeMaHTUYHY
€IHICTh. Y poOOTI AETAJIBHO OMUCAHO MEXAHI3MH aBTOMAaTHU30BAHOTO OTPUMAHHSI
HAyKOBUX JIaHUX 3 MDKHapoJHux pecypciB Scopus, Crossref, OpenAlex Ta
IHCTUTYLIMHUX peno3uTapiiB 3a mnpoTtokojom OAI-PMH. Ocob6muBy yBary
MPUILICHO peai3allli airopuTMiB BeO-TIapCUHTY, 1110 TO3BOJISIOTh OTPUMYBATH JaH1
3 JoKepen, sKI He MaroTh (dopmanizoBaHux (opmatiB ekcrnopty. OnucaHo
po3pobsiennit ETL-mpouiec, skuii BKJIOYA€ aBTOMAaTH30BaHE BWJIYUYCHHS,
OUUIIEHHS, (QUIBTpPAI0, HOpMai3aliio, AeAyOsiKallio Ta IHTETpaliio JaHUX Y
eqUuHy 1H(pOpMaIiiHY CTPYKTYpy. Takox y po3iai HaBEIEHO I1HTEJIEKTyallbHi
MeToau (UIbTpalii HepeleBaHTHUX MyOiKaliid, 110 BUKOPUCTOBYIOTh METOIU
0OpoOKM TPUPOTHOT MOBU Ta BEKTOPHI TOJIAHHS TEKCTIB, 3a0€3MeUyl0ur BHUCOKY
TOYHICTh (popMyBaHHs HaykoBuX npodimis HIIIT.

Y TperboMy pO3AiTI  TPEACTABICHO MaTeMaTHYHE  3a0e3MeUCHHS
MPOTHO3YBAaHHS HAYKOBOI1 MISUTBHOCTI. Y paMKaxX MOJEN po3poOJIeHO i€papxXiro
MOKA3HUKIB HAyKOBOi AaKTUBHOCTI, BHU3HAYEHO I1HTEPBAJIbHI OI[IHKM BUXIJTHUX
napaMeTpiB 1 cOpMOBAHO Yy3arajbHEHY IHTEPBaJbHY MOJENb IMPOTHO3YBAHHS

CyMapHOI0O HAyYKOBOI'O HaBaHTa>XCHHA. vy pO6OTi AJOBCACHO, IO 3aCTOCYBAHHIA



IHTEpPBaJLHUX OIIHOK JIO3BOJIIE KOPEKTHO MpPAIIOBAaTH B yMOBaX HETMOBHUX a00
3allyMJICHUX JTaHWUX, 3a0€3MeUyloud CTIMKICTh MOJemi. PO3MIISIHYTO BIaCTUBOCTI
IHTEpBAJIbHUX CHUCTEM JIIHIMHUX pPIBHSAHb, MUTAHHSA I1X PO3B’SI3HOCTI Ta YMOBH
ICHyBaHHS EJINCOIMHUX OIHOK IMapaMeTpiB Mojelield. 3HauHe MiClle y PO3Iiii
NPUIIJICHO TEOMETPHUYHIN IHTEpIpeTali MPOTHO3HOT MOJeii, Je eJINcoiau B
MIPOCTOPI MapaMeTpiB BifoOpakatoTh MHOXKHHY BC1X MOXKJIMBUX BapiaHTIB BarOBUX
KOe(DIMIEHTIB, IO Y3TOMKYIOThCS 3 ICTOPUYHUMHU JaHWUMH. TaKuil Mmiaxif
3abe3Ieuye Ha0UHICTh IHTEPIIPETaIlii Ta J03BoJIsA€ (hOPMYBATH ITPOTHO3 SK Jl1ana3oH
MOKJIMBHX 3HA4Y€Hb 13 TAPAHTOBAHUMH MEXaMHU, IO € BAXJIUBUM I PEATbHUX
YIOPABIIHCHKUX pilIEHb. Y poOOOTI MOKa3aHO, IO 1HTEPBAJIbHUM IMIJIX1]] BPaXOBY€E
IPUPOJHY BapiaTUBHICTh HAYKOBOI AISUIBHOCTI, JTO3BOJISIE aAalTyBaTH MOJEIb 10
IHAUBITYyAJIbBHUX OCOOJIMBOCTEN MPOP1II0 HAYKOBIS Ta 3a0€311e4y€e BUCOKHUI PIBEHb
CTIHKOCTI TIPOTHO3IB.

YerBepTHii po3aia AucepTallii MPUCBSIYEHO PO3POOIl MPOrpaMHOi CUCTEMH,
o0 peaji3ye mMaTeMaTu4Hl Ta 1HdOpMalliiiHl MiJAXOAH, OMHMCAHI B MOMNEPEIHIX
po3ainax. [Iporpamue 3a0e3nedeHHs moOyA0BaHO HA OCHOBI CEPBICHO-OPIEHTOBAHOT
apxiTekTypu 3 BuUKopucTaHHsM Node.js, GraphQL, MongoDB Ta Redis.
Po3pobrniena cuctema BKiIIOYaE MOAYJ 300py JaHux, (PinbTparii HepeIeBaHTHUX
nyOmikariii, QopMyBaHHA TMpoQiIIB HAYKOBIIB, OOYMCIEHHS TIPOTHO3IB Ta
dbopMyBaHHS TIJIaHIB HAYKOBOI AISUTBHOCTI. Y poOOOTI AETadbHO OMUCAHO JIOTIKY
1HTerpaiii MOJyJiB, OCOOJMBOCTI ONTHUMI3allii MPOAYKTUBHOCTI, MEXaHI3MH
JIOTYBaHHS, BIJMOBOCTIMKICTh Ta MacmTaOyBaHHSA. 3HAauyHy yBary MOpUALICHO
peanizaiii KOpPUCTyBalbKOTO iHTepdelcy, mo 3abe3nedye HAOYHUM TEperiis
HAayKOBUX mpoduIiB, (OpMyBaHHS MPOTHO3IB, aHaI3 CTPYKTYpd HAYKOBOI
aKTUBHOCTI Ta TEHEpalll0 IUIAHOBUX JOKyMeHTIB. Cucrtema mnpoiinuia BceOiuHe
MOJAYJIbHE, 1HTETpalliiHe Ta HaBaHTAXKyBallbHE TECTYBaHHS, IO MiATBEPIUIO il
KOPEKTHICTbh, €PEKTUBHICTH 1 3JaTHICTh MPAIIOBATH 3 BEJIMKUMH 00CATaMH JTaHHUX.

VY po6oTi HaBeseHO pe3ysIbTaTH anpodarlii po3poOIeHOT CUCTEMU B YMOBaxX
TISTTEHOCTI PEaIbHOTO HAYKOBOTO MIIPO3ALTY 3aKjaady BHUIIOI OCBITH. AmpoOartis

MITBEPIUJIa BUCOKY TOUHICTh 1HTErpallli JaHux, e(eKTUBHICTh aBTOMATHU30BaHOTO



dopmyBanas npodimis HIII, MOXIHMBICTE KOPEKTHOTO MTPOTHO3YBAHHS HABITH 3a
YMOB HEMOBHUX JAHMX Ta 3HAYHE 3MEHIICHHS PYTHHHOTO HABAaHTAXCHHS Ha
aJMIHICTPATUBHUM MEPCOHAI.

[IpakTuHe 3HAYEHHS [UCEPTaLiiHOI POOOTH TONSIrae y CTBOPEHHI
NOBHO(YHKIIIOHATBHOI 1HTEIPOBAHOT CUCTEMH, 110 3a0e3Medye aBTOMAaTHU30BaHUM
301p, 00poOKYy, aHaI13 Ta IPOTHO3YBaHHS HAYKOBO1 MisNIbHOCTI. CHcTeMa MOXKe OyTH
BUKOPHCTAaHA y 3aKjajax BHINOI OCBITH s (OpMyBaHHS 3BITIB, TJIaHYBaHHS
HAayKOBOT'O HaBaHTAXEHHS, aHaNI3y €(PEeKTHMBHOCTI HayKOBO1 POOOTH, MiJATPUMKHU
VIOPABIIHCHKUX PIIIEHb Ta PO3BUTKY IHCTUTYLIWHOI 1H(QPACTPYKTYpHU HAYKHU.
Po3po0sieH1 MaremMaTHyHI Ta NPOrpaMHl PIIIEHHS CIPUAIOTh MIJBUILEHHIO SIKOCTI
MPUIHSATTS pillieHb, 3a0€3MeUyI0Th TPO30PICTh HAYKOBOT NISNIBHOCTI Ta CTBOPIOIOTH
nepeayMoBU il €PEeKTUBHOTO (DYHKLIOHYBAHHSA AHANITHYHUX CHUCTEM HOBOTO
MOKOJIIHHS.

KurouoBi cioBa: iHpopMaliiifHa TEXHOJOTISI, apXiTeKTypa IPOrpamMHOro
3a0e3MeYeH s, MaTeMaTHYHa MOJENb, MPOTHO3YBaHHS HAYKOBOI [iSTIBHOCTI,
IHTEepBaJIbLHUN aHAII3 JaHUX, IHTEJIEKTyalbHa 1H(QOpMaIliiiHa CUCTEMA, PAaHKYBaHHS
nyoJikamiii, HaykoBUM Tpodiab  JOCHIAHMKA, BEJIUMKI  MOBHI  MOJEIII,
aBTOMATU30BaHUN 30i1p JaHWX, TUIAHYBAaHHS HAYKOBOTO HABaHTA)KCHHS, MOJENb

MNpCaACTaBJICHHA 3HAHD.
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ANNOTATION

Yushko A. V. Mathematical model and software tools for planning the research
activities of academic staff. — Qualifying scientific work on the rights of a
manuscript. Dissertation for the degree of Doctor of Philosophy in Specialty 121
«Software Engineering». — West Ukrainian National University, Ternopil, 2025.
The dissertation is devoted to the comprehensive solution of the urgent scientific and
technical task of creating mathematical and software support for the automated
collection, integration, analysis, and forecasting of the scientific activity of scientific
and pedagogical staff. In modern conditions of scientific development, an important
trend is the transition to a data-driven management system, where the formation of
strategic decisions depends on the ability to receive complete, reliable, and
structured information about the results of scientific work in a timely manner. The
growth of information volumes, the emergence of new types of scientific data, and
the active use of digital identifiers and international analytical platforms impose
increased requirements on university information systems. In turn, increasing the
responsibility of higher education institutions for the quality of scientific activity
and the need for substantiated planning of the scientific workload of scientific and
pedagogical staff create a need for effective tools for forecasting research activity.

The relevance of the study is conditioned by a number of factors inherent in
the modern scientific environment. Above all, a significant proportion of universities
operate in conditions of fragmented scientific data stored in scattered local
databases, external repositories, personal researcher profiles, and resources of
international scientometric systems. The lack of unified data formats complicates
their integration and increases the risks of duplication. Furthermore, the level of
completeness and quality of academic staff profiles remains uneven: a significant
number of employees do not have an up-to-date ORCID profile, are not linked to
global authorship identifiers, and are not represented in Scopus or OpenAlex, which
significantly affects the formation of reliable samples for analytics. Modern CRIS
and RIMS systems, despite their high level of development and wide application,

are mostly focused on retrospective analysis of scientific activity and do not offer



mathematically grounded forecasting mechanisms, especially under conditions of
incomplete source data. At the same time, existing regulations of the Ministry of
Education and Science of Ukraine regarding the planning of scientific activity
require universities to increase the accuracy and validity of forecast indicators,
which further actualizes this study.

The work substantiates that traditional software tools used in Higher
Education Institutions (HEIs) of Ukraine are primarily oriented towards collecting
statistical information for reporting, whereas modern needs require the application
of systems capable of ensuring automated data collection from external platforms,
their intelligent filtering, the formation of semantically consistent researcher
profiles, and the construction of personalized forecasts of scientific workload. In this
context, a scientific and technical problem arises regarding the creation of a
mathematical model capable of working with incomplete, noisy, and uneven data,
as well as a software system that supports automated processes of collection,
processing, and interpretation of scientific data.

In the first chapter of the dissertation, a comprehensive analysis of modern
information systems for managing scientific activity is carried out, including
national, institutional, and international CRIS platforms. It is shown that even the
most developed systems, such as Elsevier Pure, Converis, Symplectic Elements, and
VIVO, remain tools primarily for documenting and monitoring research activity, not
providing reliable forecasting functions. Significant attention is paid to the analysis
of the quality and structure of scientific data characteristic of Ukrainian universities,
as well as the regulatory requirements governing the accounting and planning of the
scientific work of academic staff. Within the framework of the theoretical analysis,
the choice of interval analysis as a methodological basis for forecasting is
substantiated, and its advantages over statistical and learning methods under
conditions of limited samples and a high degree of uncertainty are shown. The
shortcomings of classical models requiring data completeness are outlined, and it is

demonstrated that the application of interval models allows avoiding the false sense



of accuracy inherent in deterministic approaches and forming forecasts in the form
of ranges of possible values.

The second chapter of the dissertation is devoted to the development of a
comprehensive information technology for scientific data collection, within the
framework of which a multi-level model of scientific activity is proposed. This
model covers various types of scientific activity, including publication, project,
grant, dissertation, expert, patent, and others. The proposed model allows structuring
information from various sources and ensuring its semantic unity. The work details
the mechanisms for automated acquisition of scientific data from international
resources Scopus, Crossref, OpenAlex, and institutional repositories via the OAI-
PMH protocol. Particular attention is paid to the implementation of web-parsing
algorithms that allow obtaining data from sources that do not have formalized export
formats. The developed ETL process is described, which includes automated
extraction, cleaning, filtering, normalization, deduplication, and integration of data
into a single information structure. The chapter also presents intelligent methods for
filtering irrelevant publications, utilizing natural language processing methods and
vector text representations, ensuring high accuracy in the formation of academic
staff scientific profiles.

The third chapter presents the mathematical support for forecasting scientific
activity. Within the framework of the model, a hierarchy of scientific activity
indicators is developed, interval estimates of input parameters are defined, and a
generalized interval model for forecasting the total scientific workload is formed.
The work proves that the application of interval estimates allows for correct
operation under conditions of incomplete or noisy data, ensuring model stability.
The properties of interval systems of linear equations, questions of their solvability,
and conditions for the existence of ellipsoidal estimates of model parameters are
considered. Significant space in the chapter is devoted to the geometric
interpretation of the predictive model, where ellipsoids in the parameter space reflect
the set of all possible variants of weight coefficients consistent with historical data.

This approach ensures the clarity of interpretation and allows forming a forecast as



a range of possible values with guaranteed bounds, which is important for real
management decisions. The work shows that the interval approach takes into
account the natural variability of scientific activity, allows adapting the model to the
individual characteristics of the scientist's profile, and ensures a high level of
forecast stability.

The fourth chapter of the dissertation is devoted to the development of a
software system implementing the mathematical and information approaches
described in the previous chapters. The software is built on the basis of a service-
oriented architecture using Node.js, GraphQL, MongoDB, and Redis. The
developed system includes modules for data collection, filtering irrelevant
publications, forming scientist profiles, calculating forecasts, and generating
scientific activity plans. The work details the integration logic of the modules,
performance optimization features, logging mechanisms, fault tolerance, and
scaling. Significant attention is paid to the implementation of the user interface,
which ensures visual viewing of scientific profiles, forecast formation, analysis of
the structure of scientific activity, and generation of planning documents. The
system underwent comprehensive unit, integration, and load testing, which
confirmed its correctness, efficiency, and ability to work with large volumes of data.

The work presents the results of the approbation of the developed system in
the conditions of the activity of a real scientific unit of a higher education institution.
The approbation confirmed the high accuracy of data integration, the effectiveness
of the automated formation of academic staff profiles, the possibility of correct
forecasting even under conditions of incomplete data, and a significant reduction in
the routine workload on administrative personnel.

The practical value of the dissertation lies in the creation of a fully functional
integrated system that ensures automated collection, processing, analysis, and
forecasting of scientific activity. The system can be used in higher education
institutions for generating reports, planning scientific workload, analyzing the
efficiency of scientific work, supporting management decisions, and developing the

institutional infrastructure of science. The developed mathematical and software



solutions contribute to improving the quality of decision-making, ensure
transparency of scientific activity, and create prerequisites for the effective
functioning of new-generation analytical systems.

Keywords: information technology, software architecture, mathematical
model, forecasting of scientific activity, interval data analysis, intelligent
information system, publication ranking, researcher's scientific profile, Large
Language Models, automated data collection, scientific workload planning,
knowledge representation model.
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