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HeMnoJIHOTbI U 3aLyMJIEHHOCTU AaHHbIX
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AHHoTauumsa. CyuiecTBylolne noaxonbl TEXHOOM UK NpU ryboKoM aHanuse 6usHecc-
MPOLLECCOB YacTO AEMOHCTPUPYIOT HU3KYIO YCTOMYMBOCTb K pacrnpocTpaHeHHbIM npobnemMam
peanbHbIX OaHHbIX — HANIMYMIO LLUYMOBbIX 3aMMCe U HEMOSTHOTE YpHaNoB cobeiTuit. Llenbio
paboTbl ABNAeTCcA pa3paboTKka U BepudUKaLMA KOMMIIEKCHOrO TPeX3aTarnHoro noaxofna,
06beauHALLEro cTaTUCTUMYECKYI0 ¢UNbTpaLUio aHoManui, BepOATHOCTHO-BpeMeHHoe
BOCCTaHOBJ/1EHME MPONYLLEHHbIX COBLITUM M afanTUBHbLIN CMHTE3 Mogenn npouecca. B pamkax
nuccnenoBaHUA pellannch criedylline 3afavnm: KPUTUYECKUM aHanm3 KNacCUYecKux
anroputmoB Discovery, dopManunsauma MetonoB ¢unbTpaumnmn Ha ocHoBe Isolation Forest
1 BOCCTAHOBIEHWA COBLITUI C UCMONIb30BaHWUEM BEPOATHOCTHLIX Y BPEMEHHBIX METPUK, a TaKKe
rpeasiorKeH afanTUBHbIA MexaH13M Bblbopa nopora LyMa Ha 0CHOBe HOPMUPOBaHHOW 3HTPOMNUK
BapvaTMBHOCTU noanpouecca. MNoaxon peanvsoBaH B BUe NporpaMMHoro Moayna Ha Python
C ucnonb3oBaHWeM 6nbnmoTek pmapy, scikit-learn u numpy. 3KcneprMeHTbl Ha CUHTETUYECKUX
[aHHbIX, CFEHEPMPOBAHHbIX C BapbUPYyeMbIM YPOBHEM LUYMa U [oJ1ei NPonyLLEeHHbIX COObITUI,
noATBepAMIM YCTOMYMBOCTb MeTofa. Pe3ynbTathl oueHUBanuMck no MeTpukam Fitness,
Generalization, Simplicity n F1-Mepa B cpaBHeHun ¢ anroputMamun Alpha Miner, Heuristics
Miner 1 Inductive Miner. lNpegnoXeHHbIN N0AX04 NOKa3an CTaTUCTUYECKM 3HAUYMMOE YITyudLLeHNe
KayecTBa pe3ynbLTUPYIOLLMX MOLENeN B YC/IOBUAX BbICOKOM 3alUyMIEHHOCTU U HEMOJMHOTbI
MCXOHbIX AaHHbIX. Pe3ynbtaThl paboTbl opMUpYIOT OCHOBY ANA CO34aHUA YCTONYMBBIX CUCTEM
aHanusa busHec-npoL,eccoB, CnocobHbIX paboTaTb C AAHHLIMU U3 peasibHblX UHGOPMALMOHHBIX
CUCTEM.
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Abstract. Existing Process Mining techniques often exhibit low robustness to common
real-world data issues, such as noisy traces and incomplete event logs. This paper presents
the development and validation of an integrated three-stage approach that combines statistical
anomaly filtering, probabilistic and temporal reconstruction of missing events, and adaptive
process model synthesis. The study addresses the following tasks: a critical review of classical
process discovery algorithms; formalization of filtering methods based on Isolation Forest and
event reconstruction using probabilistic and temporal metrics; and the design of an adaptive
mechanism for selecting the noise threshold based on the normalized entropy of subprocess
variability. The approach is implemented as a Python software module using the pm4py, scikit-
learn, and NumPYy libraries. Experiments on synthetic datasets generated with varying noise
levels and proportions of missing events confirm the robustness of the proposed method.
The results are evaluated using the Fitness, Generalization, Simplicity, and F1-score metrics
and compared against the Alpha Miner, Heuristics Miner, and Inductive Miner algorithms. The
proposed approach yields a statistically significant improvement in the quality of the resulting
process models under high noise and log incompleteness, providing a basis for robust business
process analytics systems capable of operating on data from real information systems.
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BsepeHue

OBpPEMEHHBIC KOPIIOPATUBHBIC HHDOP-
MAI[MOHHBIE CHCTEMBI PETUCTPUPYIOT
OoubIIMEe 00BEMBI JTAHHBIX O BBIIIOJI-
HEHUU OW3HEC-TPOIIECCOB B BHUJC )KYypHa-
JIOB COOBITUH. DTH KypHalbl COAEpKAT

U poBbIe Cebl Onepannii, mpeacTapis-
IOlIMe COOOM MCTOYHUK JUIsl aHAJIM3a U OIl-
TUMM3ALUU AESATEIbHOCTU OpraHu3aluil.
I'myGokuii ananu3 OU3HEC-MPOLECCOB, UIH
npoueccHas aHainutuka (Process Mining,
PM) — 510 HampaBiieHHE Ha MEPECECUCHUH
Hayku o naHHbIX (Data Science) u ynpasie-
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