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Pedepar:

1. InceprauiiiHy po60Ty IPUCBSIYEHO PO3B’I3aHHIO aKTyaJlbHOTO HayKOBO-TEXHIYHOI'O 3aBIAHHS — PO3POOKMU
iHTesIeKTyas1i30BaHOi NPOrpaMHOi CUCTEMMU 1711 KOMILJIEKCHOTO aHali3y, PEUTUHIYBAHHS Ta IPOTHO3YBaHHS
IisimbHOCTI HayKOBO-Tefaroriynmx npauisHukis (HIIIT), a Takox popMyBaHHS NepCOHaNi30BaHMUX PEKOMEH AL
IJ151 T IBULIIEHHS iX pe3y/IbTaTUBHOCTI. AKTyaJIbHICTh POOOTH 3yMOBJIEHA TUM, 1110 B yMOBax [10CHUJIEHHS] KOHKYPEHLIii
MiX 3aKjiaziamu Buoi ocsity (3BO) ixHi no3ulii y peiTHHrax 6e3nocepesHbo 3a1eXXaTh Bifl CyKyITHOI e(peKTUBHOCTI
aKkazeMidyHoro nepcoHaiy. [IpoTe 6inbLIiCTb iCHYI0YMX B yKpaiHChKUX 3BO cucTeM OLiHIOBaHHS (PYHKLIOHYIOTb 32
TPAOULIHUMY IPUHLMIIAMY, IO XapPaKTePU3YIOThCSI BUCOKOIO TPYLOMICTKICTIO, Cy0’€eKTUBHICTIO Ta BiACYTHICTIO
IieBUX iHCTPYMEHTIB [J1s1 CTUMYJIIOBaHHA npodeciiinoro po3sutky HIIII, obMexylouncs nuie gikcalliero MUHYIUX
IOCSITHEHB. [I7151 BUpilIeHHS Liiei Ipo6ieMU BIIepIIe PO3POOIEHO MOJEJIb IIPEACTABIEHHS 3HaHb NIPO AisJIbHICTh
HIIIT Ha OCHOBIi 3HaHHS-OPiEHTOBAHOrO MiXOy 3 BUKOPHCTAaHHIM rpadoBoi mogedi. Ha BigMiHy Bif TpaguLiiHMX

eJISILIIMHMX MTiOX0iB, 1e 103BOJINI0 €ePEKTUBHO CTPYKTYPYBATU PI3HOPINHI Ta B3a€MOIIOB s13aHi CYTHOCTI
b



(mpauiBHUKY, KpUTepii, My6siKalii, MPOeKTH), 10 CTaJIO KJII0YOBOIO MEPEYMOBOIO /17151 BUSIBJIEHHS IIPUXOBAHUX
3aKOHOMIPHOCTEN Ta peasisalii Ipoueaypy reHepallii nepcoHanizoBaHMX peKOMeHallii. 3alporoHOBaHO Ta
O0OI'PYHTOBAaHO KOMOiHOBaHUI MeTog, paHKyBaHHs HIIIT fj1s1 aBTOMaTHU30BaHOTO BU3HAUEHHSI ITPAL}iBHUKIB 3
MaKCHMMaJIbHO HabJIMXKEHMMY KPallMMU [IOKa3HUKaMU AisIbHOCTI. Llelt meTon, Ha BigMiHy Bifl icHyl04MX, iHTErpye
KOMILJIEKC MeTPUK IO/IiGHOCTi: METPUKY AVHAMIKM 4aCOBOT0 3MillleHHS /J1s1 aHaJli3y YaCOBUX PSZiB, KOCUHYCHY
NOAiGHICTD 1151 IOPiBHSHHS CIiBBiIHOIIEHb aKTUBHOCTEN Ta MogudikoBanuil innexc JKakkapa 1151 BpaXyBaHHSI
3MiCTOBHOI 6JIM3bKOCTiI BUKOHYBaHMX POOIT. Lle 3a6e3Meunsio BUCOKY peJIeBaHTHICTb IIpY IifA60opi NpUKIaAiB 1J1s
HaCJIiJyBaHHS B YMOBAaX PO3PilKE€HOCTi NaHUX. PO3p006JI€HO iHTeIeKTyali30BaHni MeTo, (POPMYBaHHS
[IepCOHaJi30BaHUX PEKOMEHIALIIN, IKUM IPYHTYETHCS HA apXiTEKTypi reTeporeHHux rpaoBUX HEMPOHHUX MEPEX 3
MexaHi3MaMu POCTOPOBOi Ta yacoBoi yBaru. Takuii mifxif 703B0JIsie TPOrHO3yBaTU MailbyTHIO akTuBHicTh HIIII,
BpPaxoBYIO4M ii IMHAMIKy Ta B3a€MO3B'SI3KU 3 NIPALliBHUKAMU 3 MAKCMMAaJIbHO HAOIVDKEHMMH KPallUMU [TOKa3HMKAMU
IignbHOCTI. [l mEpEeTBOPEHHS OTPUMAHUX IIPOTHO3IB Y PO3rOPHYTI TEKCTOBI pEKOMEH ALl 3aCTOCOBaHO BEJIMKI
MOBHI MOJieJli 3 AMHAMIYHUM YTOYHEHHSIM CTPYKTYPU IIPOMIITIB, 1110 3a0€3I1e4nJIO iXHI0 apIryMEeHTOBAHICTb,
[IPaKTUYHY LIiHHICTb Ta CKOPOYEHHS Yacy Ha ix ¢popmyBaHHS. PO3po6iieHO apXiTeKTypy IPOrpaMHOi CUCTEMH, SIKa,
HA BiIMiHY BiJl MOHOJIITHUX PillIE€Hb, [IOE€IHYE €JIEMEHTH MOJYJIbHOI Ta CEPBiIC-OPI€EHTOBAHOI aPXITEKTYP AJIS
3abe3nevyeHHs 'HYYKOCTi Ta MacuTaboBaHoCTi. CricTeMa BUKOPUCTOBYE TiOpUIHY MOZEsb 30epiraHHs JaHUX:
penauiiiay 6asy MySQL nsis ocHoBHOro ¢yHKIioHany Ta rpagoBy Neo4j — 17151 MOZIE€/II0OBaHHS CKIIAJHUX
B3a€MO3B’3KiB IpU POPMYBaHHI peKoMeHalii. [IporpamHy peasisalilo BAIKOHAaHO 3 BUKOPUCTAHHSIM CTEKY
TEXHOJIOTiH, o BKiodae Laravel (PHP), Python 3 6i6miotekamu PyTorch ta Transformers, a Takox Node.js,
Express.js Ta MongoDB. Anipo6atiisi po3po6s1eHoi cucTeMHU Ha JaHUX 3axiIHOYKpaiHChbKOro HallioHaJIbHOTO
VHiBEpcUTeTY niATBepana ii epeKTUBHICTb. BpoBaiKeHHs iHCTPYMEHTIB aBTOMAaTU3allii J03BOJINIO CKOPOTUTU
cepeqHill yac, HeoOXiHMI 17151 3alIOBHEHHS 3BiTiB, HAa 20%. AHAI3 pe3y/bTaTiB JislIbHOCTI TECTOBOI IPyNHX MI0KA3aB,
1110 IEPCOHANI30BaHi peKOMEH ALl CIPUSIN PeabHOMY 3POCTaHHIO iXHiX PiYHMX [TOKa3HUKIB: 10 30%
PEKOMEH0BaHUX [isIbHOCTEH 6yJI0 BUKOHAHO Ha IPOrHO30BaHUI 6aj1 abo Bullle, 1110 IPU3BEJIO 10 30iIbIIEeHHS

piYHOrO PENTUHIOBOrO 6ajy B cCepeqHbOMY Ha 27% y NOPIiBHSIHHI 3 IONIepeiHIMU pe3yJIbTaTaMHu.

2. The dissertation work is devoted to solving a relevant scientific and technical problem - development of an
intellectualized software system for comprehensive analysis, rating and forecasting of the activities of academic
staff, as well as formation of personalized recommendations to increase their efficiency. The relevance of the work
is due to the fact that in conditions of increasing competition between higher education institutions (HEIs), their
positions in the ratings directly depend on the overall efficiency of academic staff. However, most of the existing
assessment systems in Ukrainian HEIs operate according to traditional principles, which are characterized by high
labor intensity, subjectivity and lack of effective tools to stimulate the professional development of academic staff,
being limited only to recording past achievements. To solve this problem, a model of knowledge representation
about the activities of academic staff was first developed based on a knowledge-oriented approach using a graph
model. Unlike traditional relational approaches, this allowed for the effective structuring of heterogeneous and
interconnected entities (employees, criteria, publications, projects), which became a key prerequisite for
identifying hidden patterns and implementing the procedure for generating personalized recommendations. A
combined academic staff ranking method was proposed and substantiated for the automated identification of
employees with the most approximated best performance indicators. This method, unlike existing ones, integrates
a set of similarity metrics: the time shift dynamics metric for time series analysis, cosine similarity for comparing
activity ratios, and the modified Jaccard index to take into account the substantive proximity of the work
performed. This ensured high relevance when selecting examples for imitation in conditions of data sparsity. An
intellectualized method for generating personalized recommendations was developed, which is based on the
architecture of heterogeneous graph neural networks with spatial and temporal attention mechanisms. This
approach allows predicting the future activity of the academic staff, taking into account its dynamics and
relationships with employees with the best performance indicators as close as possible. To transform the obtained
forecasts into detailed text recommendations, large language models with dynamic refinement of the prompt
structure were used, which ensured their justification, practical value and reduced time for their formation. The



architecture of the software system was developed, which, unlike monolithic solutions, combines elements of
modular and service-oriented architectures to ensure flexibility and scalability. The system uses a hybrid data
storage model: the MySQL relational database for the main functionality and the Neo4j graph database for
modeling complex relationships when forming recommendations. The software implementation was performed
using a technology stack that includes Laravel (PHP), Python with PyTorch and Transformers libraries, as well as
Node.js, Express.js and MongoDB. Testing of the developed system on data from the Western Ukrainian National
University confirmed its effectiveness. The implementation of automation tools reduced the average time required
to complete reports by 20%. Analysis of the test group's performance showed that personalized recommendations
contributed to a real increase in their annual performance: up to 30% of recommended activities were completed
at or above the predicted score, which led to an average annual rating score increase of 27% compared to previous
results.
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