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This work is devoted to the study of hybrid knowledge inference in
intelligent information systems using knowledge graphs and large language
models. Modern information systems require effective methods for knowledge
representation and reasoning to support intelligent data analysis and decision
making. The main approaches to knowledge representation based on knowledge
graphs and Semantic Web ontologies were analyzed. The possibilities of using
large language models for processing natural language queries were also
considered. A hybrid approach that combines symbolic reasoning based on
knowledge graphs with neural methods based on large language models was
studied. A comparison of symbolic, neural, and hybrid knowledge inference
approaches was carried out. The results show that the hybrid approach can
improve the flexibility and effectiveness of knowledge inference in intelligent
information systems.

VY cydacHux 1HQOpMaLIHHUX cUcTEMaX €PEeKTUBHE MPEACTABICHHS 3HaHb
Ta I1X BHUKOPUCTAaHHSA A NIATPUMKU 1HTENEKTYyaJIbHOTO aHali3y JaHUuX
1 NpUMHATTA PIlIEHh € OJHIEI0 3 KIIOYOBUX 3a/ad. 3pOCTaHHS OOCSTIB
iH(popMaIlli Ta pPi3HOMAHITHICTh ()OPMATIB JAHUX 3YMOBIIOIOTH HEOOXITHICTH
3aCTOCYBaHHS MIAXOMAIB, L0 3a0e3MeuyloTh SK CTPYKTYPOBAHICTh 3HAHb,
TaK 1 THYYKICTb X OOpOOKH.

Tpaaumiiini Mojeni JaHUX HeE 3a0e3NedyloTh JIOCTaTHHOTO PIBHS
CEMaHTUYHOI  1HTepnpeTamii  1H(opmamii, 1O 00MEXye MOXKIHUBOCTI
aBTOMATUYHOIO aHamizy. Y 3B’S3Ky 3 LUM AaKTUBHO BHKOPUCTOBYIOTHCA
iIX0/T1, 3aCHOBaHI Ha rpadax 3HaHb Ta TexHojorisx Semantic Web [2, 3].

I'padbu  3HaHB [O3BOJISIIOTH TMPENCTABIATH 1H(OPMAI0 Y  BHIJISIIL
B3a€MOIIOB’SI3aHUX CYTHOCTEH 1 3a0€3MEeUyIOTh MOXKIIMBICTD JIOTTUHOTO BUBEICHHS
HOBUX 3HaHb [4]. Ix nepeBaroo € GpopMaIbHICTh i IHTEPNPETOBAHICTL PE3yILTATIB,
0 € BAXKJIMBUM JJISi CHUCTEM MIATPUMKU HNPUMHATTSA pilieHb. BomHowac ix
CTBOPEHHSI Ta MIATPUMKAa MOTPeOYIOTh 3HAYHMX PECYpPCIB, a TaKOXK OOMEXKEeHI
y po0OTI 3 HECTPYKTYpOBaHUMHU JaHUMH [4, 5].

Benuki MOBHI Mojeni, HaBHaku, JAEMOHCTPYIOTh BUCOKY €(PEKTUBHICTh
y 3agayax oOOpoOKM TPUPOJHOI MOBM Ta 3AaTHI MpaloBaTd 3
HECTPYKTYPOBaHOO iH(popMalli€ro. BoHH MIMPOKO 3aCTOCOBYIOTHCS JIJIsl AaHAIIZY
TEKCTIB, TEHepallii BIAMOBIAEH Ta B3aemoiil 3 KopuctyBaueM. OpHak Taki
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MOJIeJl HE TapaHTYIOTh JIOCTOBIPHOCTI peE3yNbTaTiB 1 XapaKTepHU3YyIOThCS
HU3BKUM pIBHEM IHTEPIPETOBAHOCTI [1].

3 MeTOI0 cHcTeMaTu3allii 0COONMBOCTEN PI3HUX MiIXOJIB MPOBEIEHO iX
MOPIBHSUTRHUH aHami3 (Tabm. 1).

Ta6mui 1 — [lopiBHSHHS MiAXOIB /10 BUBEACHHS 3HAHD

IMigxis [lepeBaru Henonixu Hpuiknam
3aCTOCYBaHHSI
CumBOIIIYHUN DopMabHICTb, Cknagne DSS, nourykosi
(Knowledge Graph | inTeprnpeToBaHiCTh | CTBOPSHHS Ta CUCTEMU
+ OWL) MiATPUMKA 3HAHb
Heiiponnnii ['ayuKicTh, lNamroruHarnii, Yar-60TH,
(LLM) o0pobOka HeTepeBipeHi aHaJIi3 TEKCTiB
IPUPOAHOI MOBH | PE3YJIbTATH
I'opuaHuit [nTepnperoBanicTh | CKIaAHICTh [HTENneKTYyanbH1
+ rHYYKICTh 1HTerpanii 1H(hOopMaIiiHI
cuctemu, DSS,
ACUCTEHTH

[IpoBenenuii aHaii3 Mokaszye, 10 CUMBOJIYHI MiAXOAU 3a0€3MeYyr0Th
BUCOKY TOYHICTb 1 IHTEPHpPETOBAHICTh, aj€ € HEAOCTaTHbO T'HYYKHMH,
TOJAl SIK HEMPOHHI MOJEJ € THyYKMMH, IPOTE€ HE TapaHTyIOTh JOCTOBIPHOCTI
pesynbrariB.  Ile 0O0ymMOBIIOE JOIIIBHICTH 1X TIOEAHAHHS Y  MeXax
€UHOTO TTIIXOY.

VY po6oTi 3anmporoHOBaHO T1IOpUIHUMA TIAX1A 10 BUBEACHHS 3HAHb, SKUN
nepeadavae iHTErpario rpada 3HaHb 1 BEJIMKOI MOBHOT MOZIei. Y Takii cucTeMi
rpadg 3HaHb BHUKOPUCTOBYETHCS SIK JDKEPENO CTPYKTypoBaHOi iH(popMaiii
Ta MEXaHI3M JIOTIYHOTO BUBEJICHHS, a MOBHA MOJIeNIb — SIK 1HTepdehc 0O0poOKu
MPUPOHOI MOBH Ta B3a€EMOIIT 3 KopucTyBaueM [ 1, 4].

ApPXITEKTYypy 3alpOorOHOBAHOI CUCTEMHU HaBEJCHO HA PUCYHKY 1.

Rule-based lexepauis Bignosiab

KOpUCTYBaua reasoning | nosichénn LLM | kopuctyBauy

Pucynox 1 — ApxiTekTypa riOpuiHOT CUCTEMU BUBEICHHS 3HAHb

[IpakTUuHe 3acTOCYBaHHA TOPUAHOTO MIJIXO1Y PO3TJSHYTO Ha MPUKIIAI]
3a/1a4ul MEepCOHAII30BAaHOrO0 Mi00py HaBYaNbHUX KypciB. ['pad 3HaHb q03BOIISIE
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dbopmaiizyBaTi 3B’SI3KM MDK Kypcam¥, BU3HAYATH 3aJICKHOCTI MIK TEMaMH
Ta OyayBaTH JOTIYHO OOTPYHTOBaHI pPEeKOMEHJAIli, 10 BIANOBITAaE MiaXoaam
Semantic Web [2, 4, 5].

Ile 3a0e3medye CTPYKTYpOBaHICTh 1 Y3TOJDKEHICTH MpoIecy Mmiadopy
KYpCIB.

MoBHa MOJie/Ib BUKOPUCTOBYETHCS JJI aHAIli3y 3allMTIB KOPUCTYyBaya, siKi
MOXYTh OyTH copMyabOBaHI y JOBUIBHIM dopMmi, Ta I TeHepalli
peKOMeH AN Y 3pyIHOMY BHUTJISIII.

3acTocyBaHHs TIOpUIHOTO TMIAXOAY JO3BOJISE€ TIABUIIUTH TOYHICTH
1 pEJeBaHTHICTh pPEKOMEHJAAIlid, 3MEHIIUTH  KIJIbKICTh  HEKOPEKTHHX
BIIMOBIZICH, a TaKoXX 3a0€3MEUYUTH TOSICHIOBAHICTh OTPUMAHHMX PE3YJIbTaTiB.
JloaTKOBOIO TEpeBarol0 € MOXKIUBICTh 1HTErpamii pi3HUX JHKEpeN JaHuX
y MEXKaxX €IMHOI CUCTEMU.

Otpumani pe3yJabTaTh MIATBEPIKYIOTh €(PEKTUBHICTH BUKOPHCTAHHS
TIOpUIHOTO MIAXOMY JJIA MOOYIOBU IHTENEKTyalbHUX 1H(OPMALIIITHUX CUCTEM.
[ToenHaHHS CUMBOJIIYHUX 1 HEHPOHHUX METOJIIB JA03BOJIE JOCITTH OanaHCy MIXK
TOYHICTIO, THYYKICTIO Ta IHTEPIIPETOBAHICTIO [4].

['OpuaHi cucTeMH MOXYThb OyTH BHKOPUCTAHI y CHUCTEMAaxX MHIATPUMKH
OPUIHATTS PillIeHb, PEKOMEHAIIIHHUX CUCTEMAX Ta IHTEJEKTyalIbHUX CEpBiCaXx.
[lepcnexkTuBamMu  MOJANBIIMX  JOCHIDKEHb €  BJIIOCKOHAJCHHS  METO/IIB
1HTerpamii KOMIIOHEHTIB, ONTHMI3allis OOpPOOKHM 3alWTIB Ta IABUIICHHS
JIOCTOBIPHOCTI pe3yJIbTaTIB.
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