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AHHoTauuAa. B paboTte npeacTaBneHa MaTeMaTuU4eckana MoZefb npolecca HaMa
repcoHasna, OCHoBaHHasA Ha MHTerpaumm rpadoBbiX METOL0B U 6N10KYeNH-BEpUPUKALLIUN.
B oTnnuMe oT TpaaMLMOHHbBIX MOAXOA0B K OLleHKe U 0THopy COTPYOHUKOB B MpoLecce
HalMa, npegsioKeHHaA MoLesb YYMUTHIBAET CETEBLIE XapaKTEPUCTUKM KaHONAATOB, Takue
KaK cTeneHHas LeHTpanbHOCTb, Ko3dPuumMeHT nocpeaHuvectea u PageRank, a Take
ncnonb3yeT AoBeputenbHble KoadduumneHTsl (Trust Score) 4nA NPOrHO3MPOBaHMA YCNELIHOCTH
HalmMa. MpoBefeH aHanM3 KNacTepHoW CTPYKTYpbl B3aMMOOENCTBUM MeXOY KaHOuaaTamu,
pabotogatensamu, HR-nnatbopmMamMun 1 cepTudUKaLMOHHBIMU LLEHTPaMK, YTO No3BonfAeT
BbIAIBUTb KJTl0YeBble 3aKOHOMepHOCTH B GOpMUpPOBaHUK NpodeccuoHanbHbIX ceTel. HayuHan
HOBM3Ha MUCCNeloBaHMA 3aKJlo4aeTcA B pa3paboTKe KOMMIEKCHOro anropmMTMa nogbopa
repcoHana, KoTopbl, NOMUMO CcTaHAapTHbIX HR-MeTpuK, ucnonb3yeT rpadoBklie noKasaTenu
N MexaHU3Mbl 610KYenH-BeprPUKaLLMM 411A NOBbLILLIEHUA NPO3PAaYHOCTU M TOYHOCTM NpoLiecca
HalMa. BrnepBble npefsoxeHa MeTo40/IOMMA pacyeTa AOBepUTENbHbIX KO3bdULMeHTOB
Ha OCHOBE aHasIM3a CeTeBbIX CBA3EW, YTO N03B0SIAET 06 BEKTUBU3MPOBATL NPOLLECC NPUHATUA
peLueHmin B HR-aHanuTuKe. Pe3ynsTaThl MCCie4oBaHMA MNOKa3bIBaloT, YTO BHegpeHe rpadoBbIX
MeTOoZ0B B npouecc nogbopa COTPYQHMKOB COKpaLLaeT BpeMs noabdopa nepcoHana Ha 32%,
CHUMKaeT BepOoATHOCTb HeMmoaxoaALLero HanMa Ha 18% v noBbILLIaeT TOMHOCTL NpeAcKasaHmA
ycnewHocTV KaHamaaTtos fo 85%. PacyeT yKasaHHbIX NoKasaTesiel BbiMoSIHEH Ha BbIOOpKe
13 6500 KaHAMOATOB C UCMONb30BaHMEM UHCTPYMEHTOB CTaTUCTUYECKOIro aHanusa, Python-
6ubnmotek NetworkX, a Take cpefcTs BU3yanusaumn. BolABneHa 3aBUCMMOCTb MeXay
BbICOKMMM 3Ha4YeHUAMU Trust Score U CTeNeHHOM LLeHTPaNbHOCTU U YCMELHOCTbI0 HalMa.
[laHHble BbIBOAbI MOATBEPHKAAIOT NepCneKTUBHOCTb UCMOSIb30BaHKUA rpadoBbIX HelpoceTen
1 6noKyenH-BepndMKaL MM B aBToMaTM3MpoBaHHbIX HR-cucTeMax, obecneyvmBan nepexos
0T CYyObEKTUBHBIX METOLO0B OLLEHKM K LMDPOBLIM MOLEeNAM NoAAePHKN NPUHATUA peLLeHUi
B yrpaBfieHUM NepCoHasnoMm.
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Abstract. This study presents a mathematical hiring model based on the integration of
graph methods and blockchain verification. Unlike traditional recruitment approaches, the
proposed model incorporates candidates’ network characteristics, such as degree centrality,
betweenness centrality, and PageRank, while also utilizing trust scores (Trust Score) to predict
hiring success. A cluster analysis of interactions between candidates, employers, HR platforms,
and certification centers was conducted, revealing key patterns in professional network
formation. The scientific novelty of this research lies in the development of a comprehensive
personnel selection algorithm that, in addition to standard HR metrics, employs graph-based
indicators and blockchain verification mechanisms to enhance transparency and accuracy in
hiring. For the first time, a methodology for calculating trust scores based on network analysis
has been proposed, allowing for a more objective decision-making process in HR analytics.
The results indicate that the application of graph methods in recruitment reduces hiring time
by 32%, decreases the likelihood of mismatched hires by 18%, and improves candidate success
prediction accuracy to 85%. These findings confirm the potential of integrating graph neural
networks and blockchain verification in automated HR systems.

Keywords: graph models, mathematical modeling, blockchain, trust score, PageRank, HR analytics,
recruitment automation, staff recruitment

For citation: Kalinin A., Zueva N. Creation and application of graph models for employee recruitment
tasks. Prikladnaya informatika=Journal of Applied Informatics, 2025, vol.20, no.3, pp.43-65 (in Russian). DOI:

10.37791/2687-0649-2025-20-3-43-65

BeepneHne

yCIoBUsSX U(PPOBOH TpaHchopmarum

PBIHKA TPy/a TPaJIULIOHHBIE METObI

nondopa nepcoHasa CTaIKUBAIOTCS
C psAZIOM TIPOOIIeM, CBSI3aHHBIX C CYObEKTHB-
HOCTBIO MPUHATHUS PEUICHHUI, HU3KOM Mpo-
3pavyHOCTHIO JIAHHBIX KAaHIUJIATOB U OTpa-
HUYCHHOU 3((HEKTHBHOCTHIO TIPOTHO3UPO-
BaHUs yCIEIIHOCTH HailiMa. ABTOMaTU3alns
HR-nipotieccoB ¢ ucnonb30BaHHEM TEXHOIO-
ruid OOJBIINX JAHHBIX, TPA(OBBIX MOAETEH
1 OoK4YeHH-BepuUKAIIMA OTKPHIBAET HO-
BbIC BO3MOKHOCTH JUIS OBBIIIEHUS TOYHO-
CTH ¥ OObEKTUBHOCTH OIICHKH KaH/IUATOB.
[Ipouenypa nmoabopa nepcoHana HaIPAMYIO
BJIUSIET HA KOHKYPEHTOCIIOCOOHOCTh Opra-

HU3AIUU, OTIPEIEIIsisl KAaUeCTBO YelloBeYe-
cKoro kanurana. I((eKTUBHBIA HaeM CHU-
’KaeT PUCKH KaJPOBbIX OIIMOOK U YCHIIUBAET
CTpaTernueckoe COOTBETCTBHE MEXKIY CO-
TPYIHUKAMHU | TIeJISIMUA KOMITaHuu. B ycio-
BUAX LHU(POBOI SKOHOMHUKHU BO3pACTAET MO-
TPEOHOCTH B TOUHBIX U OOBEKTUBHBIX METO-
nax orbopa. Unrerpamus rpadoBsix Moze-
neil 1 6JI0KYeHH-TEXHOOTUI 0OecreynBaeT
MOBBILIEHUE MPO3PAYHOCTH U 3P PEeKTHUBHO-
CTH TIpoliecca HaiiMa. DddexTHBHOE yrpas-
JICHHE OPTaHU3aLMOHHBIM MTOBEIEHUEM Tpe-
OyeT pa3pabOTKH HOBBIX METOJOB MOI00Opa
nepcoHana, MUPPOBBIX TEXHOIOTUU TPH
IJIAHUPOBAHUM, Pa3BUTUU HANpaBJICHUS
HR-ananurtuku [1, 2,4, 7, 11, 14].
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