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PaboTtTa nocBdAdweHa npob6bnemMe nNpPUMEHEHMWU
nocTpoeHUNW paTtaceTa [ANA OLEeHKUW UM cpas.

6G0ONbWON HA3bIKOBOW MO Aadenwu C MCNONb3 0B aH
o6nacTn MAMLAABBBROCUCTEM MNOMTHOTNO XWU3HE
o6bnacTwu CNOXHO NONYy4YnNTH Heob6XoaunmMOeE
bopmManbHOMW NOrMYecKOW CTPYKTYypon agna «
MCNONb3O0OBaHMUA CreHepupoBaHHBbIX CUHT eTWu
BHECEHNUS UCKaXeHWNW 1 TannwuyumHauumni npu
npeanoxXeHoOo OpUTUMUHANbHOE peweHHNeE npoo6a~n
M3BNEYEeHMUS OHTONOT UMK HenocpeaCTBEHHDO
cooTBerTCTBY ulandard forabBxghangetoy Proct model datau T o
noTeHUMaAaNbHO NO3BONSAEeT McNnonNb3oBaTb BC
MacwTabupoBaHMUA OLEHOYHBbBLIX AaHHBbBX. Lle nb
CTPYKTYPUPOBAHHBbIX TEeKCTOBBbIX O aH H blX
MAWMHOCTPOUTENbHDBIX3KMEA@MO NIDMKHODA 0 PKam3 p
OLEHKW W peanmiaauyumsas KOoOHBeWmepoB o060T au
Mogenm C NPUMeHeHUMUEM U 6e3 nNpUMEHEHMWUSH

cCMcTeM C WU3IBNEYEeHMEM CTPYKTYPb AaHHBbX
Mpepgn HXWeBHIn MWCTOUYHMUK OLEHOYHbBLIX AaHHBbX,
dbopMuMupoBaHUHA TEeKCTOBBbIX OL €eHOUYHBbIX N aH |

© B. B. Frnagobiwe B, 2026.
JaHHaga cTaTbfa pacnpocTpaHfaeTcsa Katiye Conmomens hicenseiAtribatiprida0p o 4 ¢+
International (CC BY 4.0).
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CTPYKTYDPBhI, peanuns3oBaHt KoHBeliep o n s
OL €eHOUYHblX OaHHBbBX. MonNyuyeH bl pe3ynbTa
NOXKGATENbHbLIW BKMAag CUCTEM C WU3IB/NEYUYEHMUE
KayecTBO T eHepupyembix OTBeTOB B [AOMEert
CMCTEeM NONMNHOTO XW3HEHHOTO UuUKANa.

. T 0; om o 786 Y YT Tt~ m t S m m t a ™

c - 'Kt[a{”ﬁt mt hao™ "™ etoo o c ho t h
—_— € v * % * < - - T < — %

Te TETTY Y ._o Y ael TE x'ik[[az , e b

GraphRAG, STandard for Exchange of Product modet &t&P.
ST O

A n s nocTpoeHwunsA MHOGMOpPMAaALUMWOHHBbIX C
MCNONb3O0OBAaHWHRBED M @EIIOMIEBPBOBAHH bIX A aHHBbX, n |
NoKanbHOTIO pas3MelWweHNSH, yacToO MUCNONb3y
(RetrievalAugment ed Generati on, RAG) 60M1b WOI
Language Modell.LM) . CTaHpapTHBWN noaxoa e©HBDopapm
NMPUHULUUOWANDb H bIX OrpaHMyYyeHNn, A n A npeo
reHepauumsa rpadpoB 3HaAaHWUW npu nomMouwnm BAN
3aknwyaerTcsHd B TOM, YTO OCHOBHAaAs4 Macec
GeHuMapkKOoOB, METPUK) OQUEBMHIKMLUEHIVHSE CKIBHT ENKC
npeagHas3HayYyeHa AnNn4 OueHKMWU GraphRAG, T a
CTPYKTYypuUupoOoBaHMA [JaHHBX, a Haue/ieHa Ha
dbakToOoB [ 2]. Ocob6eHHO OCTpPO AaHHasa npobo

B OTBOBMD Y3KUX [OAJOMEHHbLX ob6pnacTtax u,
KpMANYEeCKOrNro HanpaBfneHWIW cyuwecTBYyeEeT O

OPMEHTMUMPOBAHHDBLIX AaHHLbX, ANnNAa AOMeHa Ma
X M 3 H e HH o rPodugt UfecycleMapagemen=PL M) @maHKHMMKX HaWUT
yganochb. CooTBeTCTBEHHO, HeBO3MOXHDO

HeobXoAMMOCTbL nNpPpUMeHeHUA 6oMEEX opleac,y pe O
AOCTOBEPHO oUBWMEBEBRAWBOBBUNBbLX -cBMUCGreayhR
KadyeoTBe3.os
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TpagauwyumnmoHHbN noaxoa RAG pewaeT npobo

mn3B
nep

nekxkasda peneBaHTHbEe @parmMeHTb TeKCTa
epasas n X B BAM naona reHepauyumn OTI

CyLLIIeCTBeHHbIVI HeagoCTaTOo®BIJlINPOOHB a B HBIM WU P YTEEl

hpa
npe
3

pe
e K
bl M
Py
hen
npe
npo
noc
6as3
OT B
6as3

- w4 3O X

rMmeHtTamMu, He NO3BOMNAA BbLNONHATBL o060
acTtTaBnaeTtr cobown cneagywwmnm 3BONKULNOH
rpadga 3HaAaHWM [ 5] . B aToM nopgxopge
obpaByem@YKTYypunpoBaHHOE rpadgoBoe n
CTa CTaAaHOBATC 4 y3namu rpatpebpamvorT
ONNHAeTCH MHOTFr oOypoBHEeBa AH KnacTtepusa
Moy . QT 0 NO3BO/MNAET CUCTEeMe CH PXomI b
O4YKM CBHA3ENn Mexagy cCcywHocCcTAMWU, KOTOPp
ANOXeHUMU nnwu LOOKYMEeHTEe. Qe K T
AeMOHCTpPpuMupoBaHa B papge mccnepoBaHNMM
TPOEHHBbII Ha €@EABEBEOODPABEPAPTHUAECKOMN
OBbIMW BEeKTOPHbLMN MeTOopgamMmoRAGOUGBDAa
eTax Ha 20 CNOXHbLX BONPOCOB B Y3KOI
0 B bl RIALG 6 0 %.

\’“’O; . mt~e " ht . " ee . 9 m mta a o)

< - < - * <

J— * *

CoBpemMeHHEble CUCTE Mbl ynpaBaneHMWsHA XU 3
(CnNXyj ; Product Li fecycle Management ,

npe
MHO
HaKkK
neT

KaXsgo

oue
103

OcCT
Xec
ann
e
r

BNAIWT cob6om CJ/TOXHble MHPoOopMaLUNC

BO MoAynem: CAMBMCABRPCAMESCAMGA

BaeMbe B 9TWUX cuUmcrtemax, MnMe T

, AepeBbdA MCTOpPMUM NOoOCTpPpOeHUMHaA, C
Mo Ay ns. an s pelweHUSs 3agaumn d

HOUYHBLIX pAAAHBWUeHKUW GraphRAG npumeHal

03 [ 9] (STandard for Exchange of Pr

a

I O =<tx - ©

JAOMeHa MaWwWWHOCT EAKTTe/Mb HbCKTLaRdANBp Tp alz$@ n 4
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700 6a30BbIX CTaHAHABT B ,A HBbIOGANBALI K4 aocnTpsexs eln
A aHHblX EXPR®B&EPManT . STBEEPCcTaHpgapTe Takxe
npotTokonoel (Application Protocols, AP)
(AP238 aons CAM, AP203 wn RBRA8 @aBHOMAJGIP
NPOMbBIWAEHHNQBO®HWANb HHHAER MHCTUTYT cTaHpgap
Nati onal l nstitute of Standards and T
MHCTPYMEHTSHB ANd nNpocmMoTpa UM aHanwnus-a @e
bopmaTe M cooTBeTCTBYyHLWNE eiNc @apHmHw-€B KI
dopmaTe MOTryT ObTb nNpeobpaszdppmaTe B
NI ST pa3paboTaHb cnhneyunanbHELbBE nporpamMmm

OntoSTEP, STEPCode, STP20WL.
1.0 17 1
1.1. o'*““e*< """“t"’m<t"‘

«

t h ~ T'Ee .a w! D

-

~ r m ~
ﬁY O é‘|< eﬁ_e*< e *D*

an4a dopmMmpoBaHM4 OLEeHOYHOT O Habopa

O aHHBbIX Ha MU peanni3 oBaHa MeToaWMK a, B K IO
e
H"a“‘."l:::‘v ./‘» = =
QQ®‘F3.'®”'Q'T SEHE- U AN $E2- L 40O STASLT oUNTASLN Q OOOP s

Bex
v
W start Part A :

® cosaems rero

26, 48,58 mm, -$4.43m) - J O - os06mmxznsrem -

PncCoapkcad2 4. st p AP2fopwam@EocmMoTpe BO
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B KauyuecTBE
aBToOoMaTuMnyeckKHwm
Ana mns3BnevyedHwusd
(STERpa n n C
AaHHDbBMMU
cxemma

OCHOB HbI

onncaHmMmem
6 blTWN
N aHH blX
fpeobpa3oBaHUe

nocTyna Stepcode wu

on A

BbimMONHSAIMOCK
STP2OWL.

reHepauum
CreHepupoBaHHa#s

OarT:é

C NOMO Wb

OHTONOT NN -CHBDIINA B CAPIMbEBTOE
reomMeTpumn

m conp:

&2 4 cHtompiopp MBRBTEP ( puc.
cTaHpapTa

1)

AP214BD vAMEO . e

Ha BblXOAEe MONTYyYeHbl OHTONOTI NMWM-:.
— CTPYKTY p bl-ctHR2a44 Scherna_BLlowl (Schemd Bo x ) ,
13000 akKkcuowm;
- 9 K 3 e M ncnésoppak-ab-214 Instances_DL.owl (InstancesABox),
OKOI0@0s Kk@puc. 2).
[N ][] § Ontology metrics: FII =M
Icomains vI Search I Clear ObjectPropertyDomain 1210
ObjectPropertyRange 1238
e | =t SubPropertyChainOf 0
w 3I_nama \\ -II | T :."I:- .'Iﬁ-"; /—' y /ﬁ s % .II \ ".l |I
MLELL ® configuration e |1} | Data property axioms
e b e Property
AN fon_ftan Y W SubDataPropertyOf 0
N, | v i \ I', EquivalentDataProperties 0
— ‘\\. \ I'. DisjointDataProperties 0
N L= N RS ".II-I FunctionalDataProperty 0
\'-\, P - \% N SRR DataPropertyDomain B
VL e [ 'm‘ I'*.--~.H_\-\ N \\ Individual axioms
;-,_ U -_ ClassAssertion 921
\ M Iy i ObjectPropertyAssertion 812
\ 'II'" .\I ) DataProperyAssertion 400
\'\. { MegativeObjectProperyAssertion 0
\. N MegativeDataPropertyAssertion 0
B A\ A A '|t.samﬂy_dam. Samelndividual 0
Y fication_level ) Differentindividuals 0
N Y . ra
Y
7 & 1113_descriptio MO \ g Annotation axioms
n SR W @ appiad_person_
AN i B e AnnotationAssertion 3633
NN {) g AnnotationPropertyDomain 0
AnnotationPropertyRangeOf 0
Pneg. CBA3IWMW KnNnaccoB W cTaTUCTMUKa
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Nt v Hd ¢ h*¥~ 7™ -~ * e Y oeto "o t

CnctemMbl Ha 6as3e RAG nu GraphRAG npepg

12] . MosToOMYy ANnd nNpPpUMEHEHUWUSA NOoONyuyYyeHH
HaHGrmMmaphRAG HeobGXo0oaguMmMO BbIMOMTHWUTDb npe
erbalizati on) OHTONOT UM B TEeKCT. an .

eanMs3auyunMmm OAHO3HAYHOro npeobpa3oBaHM:
bi6bpaH Attempto Controll edHni&EnglBi slhop @A
yHuBepcurTerTe. 9T 0 ocoboe NOAMHOXecCTBO
ANA OfLHO3HAYHOINIO nNnpepgcTaB/ieHWA 3 HaHWN
mcnonob3oBanca OWL Onltooclnoeg yn p\Weeor6bbpaal 3i 0zBearH |
CTPYKTYPb Am@aHHbKXO I /M(ySHcehHe T e K C T 0B bl gha nn
bopmalfccc mpeobpasoBRAMHMOK3VEMMTIIApPpa COOpPKWU
nonydyeH Qanhn ¢ TekKcTaMuU akKCcuUOM.

Boi6op Attempto Controlled English B
TeM, 4TO:

— nocmepeobpas3oBaHUSH nonyvyaeTtTcsa— WUHT
MOHATHBW Kack NnPpM UYUTEHUWNW YenoBeKkKOoM, T
b A M3];

— npeobpas3oBaHUe coxpaHsaerT CTPYKT
bopmManmsoBaHHLM 7 AeTepMUHUPOBAHHDGBbBIM,
COCHaoBRWy 0 nNnpum npeobBpas3oBaHUM C NOMOLUWbI

- npeobpas3oBaHMe BbNONHAEeTCHA aBTOMa
obpaboTKkn/ noagr orToBK WU,

- npeob6bpas3oBaHMWe NoTeHUManNbHO ob6par

1.2. o "ao’ e . 0 h * e : e Y ¢ h 0 h a h o

< * * 1 < * * . *

Mpepnar aemMa s MeTOoOANKa NnompeEUuBBOBEH
yBenmuumearthb pa3mMep Lenesoro Habopa a
BO3MOXHOTIO KOHMAMKTA M3BAEKAaEeMbX WUMEH

MocTpoeHMe pJaTaceTa Ha OCHOBaHUW O
AaHHbBX B-PpEXRRESPansS8IEPC nocnepgytwuwemnm Be
mnmeeT O[QHO CyuWwWecTBEeHHOEe OrlfrpaHMWyYeHUeEe B
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noagaepxkKa npeAa-RarasHegvaoprtoa MlaSTnpakTunke.
BbIMONHAETCSH yCchNelwHO Hp® pmadT ag Cc &ixXx od aio e s
Oor paHUWUYNTDL 6aszy An4 bopmMMmpoBaHUAH uene
cTeneHb COOTBEeTCTBMA CTaHpgapTy BC UpCeErae/m
TpebyeT [JONONHWUTENbLHOINIO MCCNepoBaHMA.

Tt v oc ood se ™ : et _hochha “tt “h x aomh a F

* * < * *< *

A n s aHanusa MHTepnpeTnpyemocTMHn 6 on
nNoNnyyeHHOTrTo Thepournrae BOBANCEBGBNOMHEH pAang
yBennnMnyeHMNEM CNOXHOCTMU.

1.3. h o h ~ mcomo¥eomt x ¢ 1 .(mot’b‘ea’Yt

- - < — * o<

Ana npoBepKW CNOCOOHOCTIETBRHMIBBHNIETX@AT

akKcunmombl, NOrmMyeckKkKmMm cBHA3aHHBLE C HeKOTOPp
ACEhbopmMa@®G®no nNnoAroTOB/NEeHO TecToOoOBOe 3apja
6bl1 BbOpaH O06bekKT ¢ wuUMeHemM 1101 wu Bbl
OTA€enNbHbBN GaXl)KaKCBCA3I@aMMMUM OOBEKTOM, T

[fony4yeHHasHd BblOOpPKa BK/Nnw4YaerT 40 aKcunow
BbIBOAbL MOAgenuM U BU3IYyaNlbHO nNpoaHanumswupo
JaHHaAaAa nNnpoBepKa MMUTUpPpYEeT cuUuTyauyuunt B

0O60T alWeHMeEAK CKTaa , Korpga @asb uMU3NeyvyeHNHd
KayecTBeHHbLNW (peneBaHTHbBN U NONAHbLIA) KO
[MfpoBepka BbINONHANaAacb Ha Tpex bAM: A

Max wn Op&mAhi GPMepBble ABe MoOAenNnwn BbOP
noagxonxXmericsy n AEeEMOHCTpPUPY T akTyanb|
beHYMapkKkax. -Moigneinb B bPTaH a, MOCKONbKY
COOTHOLWEHME LeHb MU KayecTBa WU B pfanbHeEe
rpacda 3HaHuUM B O6Mb6NMoTeke Michnoesiwdhb kG
CoOTeH obpaweHU”w K Mopgenwu.

Boino BbBHNDONMHEHO NO pABa 3anpoca K K a
OToOOpaHHBLN Habop akKcwWmoMm:
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MpomMnIkolMaHpga oTo06pa3umTb HaboOp akKkcwu
0 6 b e KilDhAnswer with Attempto Controlled English . Show t he
axioms logically related to i 101;

MpomMn-TKk oMaHpga cAaenaTb NOTrMYyecKuUue BbIB
I 101 H a oOcHOBaAHMMM n p Arpwer awithh e Attlempto a kK C
Controlled English . Draw logical conclusions based on the axioms
regarding i 101.

MpoBepeHBKICNEPUMEHT bI npogeMOHCTpPUPO
MHTepnpeTuupoBaTBOoOpmMaReT B3 BAICeEK a T b K OH-

aKcuUuomMbl; penaTtTb OTAE€eNbHbLE 3aKnNnwyeHUa,
C MCcCNoOTb3O0OBaHMWEM akKcuUmom. CooT1TBR3 C AECEH
akcumom, npumMeHMNM AN4 OLeHKM! MHPoOopMalLl
GraphRAG. BknwyeHne akKcumom B oTBeTbH b
OULEeHKNW Cc onopoin Ha @GopManbHbBIE NPU3HAKMWU
14, oha ho ~e o - Toh NI RIKw! DY

t h “ T 'Ee o 0 w! D

Cneuyuwncpuka peannsaynu dhas3 bl -KIDHBRARGE
3aknnwyaeTcsda B MU3IB/JEYEHUU OTFTpaHUWUYEHHOTO
bopmMmupoBaHUs KOHTeKCcCTa npwu reHepaumumu
peanbHbX LOKYMBATAXR@AGBMU@MBEKTEe 4YacTo f
pa3/iMyHbLIM pas3pgenam W noppas3pfenamm. Ha n
CAMNMP/ CAD onmcaHO HECKONbKO pa3nNMUYHBIX C

ceyeHMa MCNONbL3YyKWTCA Kak oOoAagHa u3 18.nepe
Pa3nNnumuHble BUAb Ce€YEeHUN MU MUX YNOMMUHAHMUSA
AOKYMeHTauumn, YTO 3aTpypaHsaeT @GopmMupos
TpuBuanb HHooragox ORAG B KOTOPOM OTFpPpaHWMUYEeHDO
4yaHKOB. CooTBeTCTBEHBOGOPKMWMP M aKMNCoMCOTVMP O & il
nepemMewnBaHMe AN s MMNTauunun pacnpegen
AOKYMEHTOB. Kpome ToOT O, 6bINO BbLMNOJTHEH
akcmom Ha 66 oTaAenNnbHbLX TEKCTOBbLX LOOKY
akcumomMamMm MNCNOJ/OC3ITPBOE/HMH [HUMHO TMOTEeKon M
KoHBeWnepa RAG u cooTBeTCTBYytlWero rpada
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Ana oOULeHKW KOoOHBeWnepoB O6bA CcPopMUPOB
KaxXxgoro 3 1981066prekTerRc(iblBOoOHe®@X®A WOM
onnmcaTtb CBA3UW obObekKTa C APYyTrMMM O0O6BEKT
BEAM 6bl1 CcCreHepupoBaH 3TaNlOHHbBLW oOTBET
MONHOT O MW n[OCTOBEpPHOTO Habopa akKcumowm
Habopy) .

72N A

€ [

2_1_Homtho oee h = w! D

—_— ke << © <

Ana cpaBHeHuUa ¢ GraphRAG O6bn1 peanwns
BoTOM KOHBeWnepe KaXAbh AQOKYMEHT pas3pagen
BeEKTOpPHOEe npepjgcrtaB/ieHune dGopmMupyertcsa #
A aHHBbX. Mpn nNoanyM@MWMNO BZaATNEP/OAC A N1 A Her o
BeEKTOpPHOEe npepcrtaBeHMWe U BbiNONHAeTCA
OCHOBAaAHMUMU KOCWUHYCHOT O paccTOoOsaHMUA. Tecx
nepepawtTca bAM B KauyuecTBe KOHTekKcTa 3a

Le<e_'“com"’E*'ruH"e*<a a<th* *_.ﬂln’ﬂ*’o’q*eq_ﬁ*(
KOHBeWnepa RAG ©OGpanuceob cneuyvanbHBbBE MeT
MeTpukun A4nNd OULEHKW KOHBEWNep-asaRdg&LLM c n o .
based evaluatom—noaxoa B o6paboTkKkKe e oTeo@roave HoHA
MCNoONb3YylTCA K aK aBToMaTmMmyecKkunme oOLUeHL
NaHHbBX Moaenenw. TakoWmw noaxopn TpeobyeT 6
M aABNAeTCHA pecypcoemMKUnm, nNoa3aToMy Obl1 |
pecypcoemMKOCTMU MY WIC/UMETHEWISb HB & T 1M a 8 Bl U oL ¢
BONpPOCOB. B 1tab6n. 1 npmnBepgeHb pPe3ynbTa
dbpar MmeHTe AaHHLbX.
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Tabn. 1. CpaBHeHUWeEe ONUTEeNbHOCTMU
MeTpunka CpeagoHee |O6bwee H [ons
ContextPrecision 58.06 290.3 30.9
AnswerRelevancy 35.40 177.0 18.9
Faithfulness 29.55 147.8 15.8
Context Recall 17.19 86.0 9.2
Context Relevance 16.90 84.5 9.0
Response Groundedness 15.62 78.1 8.3
Answer Accuracy 14.87 74.3 7.9

Boinnm oToOOGpaHGBLN TMaMBPIWKHIBILE NO COOTHOLWE.!
pecypcoeMKOCTMW®.,

Answer Rel evancy (prAEeBaAQABKOCTH eBEP
OTBEeT CcCOoOOTBeTCTBYEeT MUCXOALHOMY BOMNpoOCYyY
TOYHOCTMW®. Wt padgyert OTBEeTbl, Hen eJ Hobl e
MHGpOpMaUNUIO. BXxXoAaHbe [aHHDBbeEe: I egHueepsntpioosna H
OT B.eT

Context Recal l FMHATTHK®TI&d K B O KTOHKTEK&)T ,
NOMWCKOBOW cuUucTeEemMomn, cooepxXmTtT BCH UHGOP
BoOnpoc. Me T punka TrapreodHyHeorr oH a(nguryonuan da t r u't
JaHHbBe: question (BoOonpoc), retrieved c
answer (3TanoHHbLWA OoOTBET) .

3 W
o

(@]

w w o =

Context Relevancé peneBaHTHOCFB3 MEOHATEETK Cp @ jl € B
npocy BblOpPpAaHHOT O YK/OYHUYTUEVKTCLT a B bl OOOPM O K @ 1
OBbllUEHMNA TOYHOCTM oTBeEeTa. BxoagHbe Aaeé
ontext (M3BNEeEYEeHHbLIW KOHTEKCT) .

AnswerAccur acy (TowB@EepHEeOTBOEODAPBETCTBMU:
ogeNnn U S9TAa/IOHHbBIM 3 HaAaYeHME@MPpUNCTAMNHIEDCT
NnOoOMOLWbLKW ABY X oTneAaxad bixigsanpeaxighb il L Lk
o3BpawaeT oueHky (0, 2 wnnwn 4). Me T pwnek
aTeM BblHyMCNAeT cpepgpHee 3HayveHWe ABYX
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BbICOKBEBKBLYKasbBakwT Ha TOo, 4yTO oOTBET
93TanoHy. BXxXoagHbe pgaHHbBEe: question (BoODnN
3 H ay evHeUTAPKNOKH B € RAGHaH a 6 o1p3@98 B 0 NN p 0 Aneweer
Relevancy- 0.359, Context Recall— 0.116, Context Relevance- 0.551, Answer

Accuracy-0.367

2.2. om¢t h o e h ~ - e ™ e m coao " 'EO

< * < T v * )

Ona npoBepPKMU! npnMMeHNMMOCT MU MOy YeHH bl

(v

3HAaHWUN O6GbBIT NOCTPOEeH T pad 3HaAaHWUN NpPpuU no
[ 1] : No NOoONHOMY Habopy akcumom 06 3K3eNl
KOHTEeKCTa O6bbekKTa I 101. Ona M3 BNEeyeH.l
Moaenb Google Gemma 3 27B. —-RBlch2Hldi. HlMApoa
BKnNnwyaeT - b2BngsaaHble SBV@AHCBRABEeNn (puc.

id: *"1f1b466a-1225-4644-a3bb-
65a46118cfe7”,
human_readable id: 63,
title: "Ic2",
type: "DIRECTION",
description: ¥ "I6@ is a
direction geometric
primitive”,
frequency: 1,

degree: 21,

X: 8,

y:a,

type c: 7, )
b itemState: { --- } L]

@ rFies

Punc. 3. Frpad co6opkKwN.

S3Hauyeneimr Xxwk B e @rappRAG al a 6 EO8B8 o0 n p ocAnswer
Relevancy— 0.483, Context Recall- 0.727, Context Relevance— 0.975, Answer
Accuracy-0.486.

Heob6xoagumo copoenartb YT AU HV&@H M@0 PBM N H@AE
KOHTeKCcCTa npu pacdyeTe mMeTpumk Context F
MCNONb3YKWT B KavyecTBEe BXOALHbBX AaHHBDBX U

729



Russian Digital Libraries Journal. 2026. V. 29. No. 3

OULEeHKY das3b UM3IBMIeyYyeHNA KOHBenepa RAG.
GraphRAG dJuesHmunanszmalELnKkanbHDO oTnNnunyaeTcHd
npeagycmatTpusBaeT QopmMumpoBaHuUue BbOOpPKMU

0O6006UWEHNIN no KknacTtepam [ 19]. MosToMYy
KoHBeumepa GraphRAG B KOHTekKCT O6bAUW BKI
4ToO npuseeno K KpaTHOMY OTANYNIO 3 Hau
3HaYnTenbHOMY pa3nunmynio B MeTpuUuKkKe Con
pa3sHMnuenmw B anroputme dGopmmpoBaHMsa KOHT

3. 17~ .7 s

BEblnNO BbLINO/MTHEHO CpPpaBHEHWUE 3HaAaUYeHUN MEe
H a NMONTYYEHHOM fJatacerTe. MfpoBeageHHOE
KOHBelWnepos RAG n GraphRAG npopgeMOHCT
M3BMNEeUYeHNMA CTPYKTY pnb0 AoxaoHOHeb! X 3MBpan@eosEpr bR A G
cocTa@®a b6} Answer Relevancy + 0.124, CahtRecall + 0.611, Context

Relevance + 0.424, Answer Accuracy + 0.lHAa m b6 o0onee NokKasa:-
(ncnonb3ylWT TONbLKO BOMNPOCHB U TeKCTb Q
AnswerAccuracy+ 3 2 ARs¥erRelevancys 3 4. 7 % GephRAGT b 3 Y

Tabn. 2. CpaBHeHMUE 3HaAaUYeHUN MeTpUK
MeTpuka RAG GraphRAG | Pa3 H /Ty 4y wun i
AnswerAccuracy 0.367 0.486 0.119 GraphRAG
AnswerRelevancy 0.359 0.483 0.124 GraphRAG
Context Recall 0.116 0.727 0.611 GraphRAG
Context Relevance 0.551 0.975 0.424 GraphRAG

Pas3nuuwus NMPUHULWNOOB dbopmunpas aGiruadap h Ré&
nopagxopmnax npueBoaAT K O6bEKTUBHLBIM pasn
KOHTEeKKkcorHaT., e kBc T 3 anpocoB B RAG nonamaerT
OCHOBAaAHWUNM CeMaHTMYecKOro <cxopAagcTBa, 4T
CBSA3aHHDLBX akcumnmom. B KOHTEeKCT 3anpoco
peneBaHTHbLX CcywHocTen M cBA3Ien, o0606LWe
NOAXO0OA4 K HAQNONHEHWNHN KIDHETRXLHEM MOpPKKL T hOodp
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OTBETOB B DA MpeaHHaix4 € HCH bl M Habopowm CBA:

XYAOXecCTBEHHOWN nunurtepaTtype), ogHaKo B

JAaHHBIX CO CBA3HOW NOTMYECKOWM CTPYKTYypO
B pe3ynbTarTen dicp/DeBEqQaBeaHHHIbIX:

—npepnnoxeHt H OB bl MCTOYHMUK OULEeHOYH
MAWMHOCTPOUTENbHbBIX CUCTEM —WP@MUGIT A1 3)R e 31H
cbopok, cooTBeT cSTandaaipn ExchangeaofiPnoayctmmypdel data

—npepnnoHKkeBHaas MeToaAMKaAa @GopmMupoBaHMA Te

C coXpaHeHUeEM NOTrmMyecekol CTPYKTYPHhI
OHTONOTMYECKUX H[JaHHBLX 06 M3IgenNnumsaXx B M2
XUW3HEHHOT O LWKDANa " nocnepaytwuwe i Bep

ooHOBBAa® npeobpas3oBaHuUA H a y- NAtemptol 9 e M
Controlled English;

— peann3oBaH KOHBeWep A4N1A WMUCNONb3O0BaAH
JAHHBX NpPW cCpaBHEeHWUM cuHMcTeM O0OOTrauweHwms
C nNpumeHeHMemM U 6e3 HIMPM,MeHeHNA T padgos

—nNonNy4yYeHb pe3ynbTaTb OULEHKMW, noagTBep
cCncTem C U3IBNeYyeHUEM CTPYKTYPUPOBAHHBbI]
OTBEeTOB B AOMEeHHOW o6bnacTu MawMHOCTpPOM
LunkKI-Ia.

= »

= S . ., ~ J r ” J

Pas3paboTaHa METIDO 4K T € BIMEPAKHOT O Ha
OCHOBe GOpManbHON OHTOZpammoe aiIlOMaypPpIEd HD !
AAaHHBMWU N3 JgenNnnmm cuUmcTemM aBTOMaATUZMETORMH
an s obecnevyeHNsH oTobGpaxeHMN4d OHTONOT U
rapaHMHHDBIMBA COXpPpaHeHNUEM Nnor nyecekolm C
dbopmManbHOE npeobpaACh B adHTMIOE OHOae cA B MK B aeT
OCHOBY ANnNsd OULEHKW KadyecTBa WU3IBNEeYeHMUSH

KnwoyueBbM pe3ynbTaToM aBnAaeTcda dQopmmu
Habopa fAaHHBX BCHOWMEHRBMHBYAOANbLHbBM Ageq
AaHHBX. Takasaga MeToOopWKa peanusyeT peTep
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A aHHblX (cBob6opgHOE oT BNAUAHNSA BepoSsaTHOC
noMouwbtw bAM) B aBTOMaATMWU4YeECKOM pexumme C
Mpaktwage 3HaAaUYMMOCTHDb pab6orT bl 3akKkniw
nNporpamMMHOTI O KOHBelWepa p[Nd cpaBHeHUA #u
nomMouwbtw GraphRAG B N OMEHHDOM obnacTtwn
KOHBeWep nos3BonAer nonydyarthb N3IMEepPUMYyIo
oPpabOTKNM CTPYKTYypPpUpPpOBaAaHHOW WUHGGOpMaUKNM,
ANA CcOXpaHeHWd JNOrMyYecKUX CBADMEHAaxapa

MonydyeHb pes3ynbTaThb OLEeHKMU, nogTBep
BKauyecTBO reHepupyemmblX OT B epryOKBT y@WwcC TRaul
(GraphRAG) , no CpaBHeEeHUWUW C KoOHBeuWnepaw
CTPYKTYDp®HI A aHHbIX (TpaagnMnuyumMoHHGLBIE RAG

MaWwWMHOCTpPOMUTEeNnbHBLX PLM.
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ONTOLOGICAL APPROACH TO KNOWLEDGE GRAPH ASSESSMENT
INTHEDOMAIN OF MECHANICAL PRODUEHCYCLE MANAGEMENT
SYSTEMS

V. V. GladyshéQP09-000389003469]
Moscow Institute of Physics and Technol|dgye PuskenterDolgoprudnyRussia
gladyshev.vww@phystech.edu

Abstract

This paper examines the application of an ontological approach to constructing
a dataset for evaluating and comparing context enrichment systems for large
language models using knowledge graphs in the domain of mechanical product
lifecycle management systes. In this domain, obtaining the required amount of
textual data with a formal logical structure to form an evaluation set without using
generated synthetic data is challenging. To avoid introducing distortions and
hallucinations when generating evaluatiodata, a novel solution to the data
deficiency is proposed. This solution involves extracting ontology directly from
product and assembly files compliant with the STandard for Exchange of Product
Model Data. This potentially enables the use of all prodiata as a source for scaling
evaluation data. The goal of this paper is to create a dataset of structured textual data
in the domain of mechanical product lifecycle management systems, develop an
evaluation methodology, and implement context enrichmenpgiines for large
language models with and without knowledge graphs to analyze the contribution of
data-structure-extracting systems to the quality of generated responses. In this
paper: a new source of evaluation data is proposed, a new methodology for
generating text evaluation data while preserving the logical structure is developed, a
pipeline for using the generated evaluation data is implemented, and evaluation
results are obtained that confirm the positive contribution of systems with the
extractionof structured data to the quality of generated responses in the domain of
mechanical product lifecycle management systems.
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Keywords ontologies, dataset, product lifecycle managemeqt PLM,
computeraided designg CAD, large language modelLLM, retrievabugmented
generation¢ RAG, GraphRAG, STandard for Exchange of Product modelSTBEdr .
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