NPUKNAOQHAA UHOOPMATUKA / JOURNAL OF APPLIED INFORMATICS
[ Vol. 19. No. 4. 2024 ]

DOI: 10.37791/2687-0649-2024-19-4-68-93

[porHo3npoBaHne yXyaLweHna COCTOAHUSA
3[10pOBbA MNAaLUMEHTOB C CepaeYHO-
cocyaucTbiMM 3ab6osieBaHUAMU Ha OCHOBE
MeTOo[0B MAaLUMHHOI0 06y4eHus

M.C. Leizanosa', . A. Pomanoas', A.I. Menenmeeaa', A. B. MakapuxuH’
'TiomeHcKul 20cydapcmaetHsil yHusepcumem, TiomeHs, Poccus
2000 «JIABPUIKC», Tiomets, Poccus
‘m.s.cyganova@utmn.ru

AHHoTauuma. HacTosLee nccreqoBaHme BhINOMHANOCH B paMKax NpoeKTa no paspaboTke
noAcucTeMbl MPOrHO3MPOBAHMA YXYALLIEHWUA COCTOAHMA MNALUEHTOB C CEpAEYHO-COCYANCTLIMU
3abonieBaHMAMK Ha nnathopme MeaULMHCKON MHGOPMaLMOHHOM cucTeMsbl «1C:MeguumHa.
BonbHUUa». AKTyanbHOCTE NOCTaBIeHHOW 3a4a4m 06ycnoBneHa 0cobeHHO BbICOKOM OMacHOCTbIO
OaHHOM rpynnbl 3ab6ofieBaHUN U HEOBXOAUMOCTbIO NMPUHATUA CBOEBPEMEHHbIX peLLeHUN
0 rOCMUTaNM3aLLUn UM Ha3HaYEeHUM NTeYEHWUsA NPU BO3HUKHOBEHWUM PUCKA YXYOLLEHWUA COCTOAHUA
nauueHTa. Llenbio gaHHoi paboTbl 6b110 cO34aHUe MHCTPYMEHTA, NMo3BOJIAILLENO leyalleMy
Bpa4y ornepaTMBHO Nosy4aTb 060CHOBAHHYI0 OLLEHKY PUCKA YXYOLIEHNA COCTOAHUA NaLMEeHTOB
Ha 0CHOBe UMelLLMXCA MeJULMHCKUX NoKasaTesel. B paMKkax gaHHoro uccnefnoBaHus 6bin
BbINOJIHEH aHanu3 6onee 30 ThiC. 3anmncen, cogepHaLLMX NoKasaTesm 340p0oBbA NALUEHTOB,
BbIFPYKEHHbIX U3 pernoHanbHON MeaULMHCKON MHPOpMaLUoHHOM cucTeMbl. Habop oaHHbIX
Obl/1 pasMeyeH B COOTBETCTBUMU C UMelLLeNcA B cucTeMe MHGopMaLMen o NPUHATBLIX
BpayebHbIX peleHnax (nevalinmMm BpavyaMm MNOAUKINMHUKK M cTauuoHapa). OTcyTcTBue
CTaHOapTM3MPOBaHHOIO BBOAA 3HAYEHUIN NoKasaTeNie 300p0BbA B UCMOb3yeMO Me AULUHCKON
cucTeMe notpeboBano 3HauynTeNbHOro ob6beMa paboThbl No NpenBapuTesibHoN obpaboTKe
BXOHbIX JaHHbIX U UX MOArOTOBKE OJ1A Lienen MogenupoBaHusa. MoaroToBneHHble OaHHbIE
MCnonb30Banucb AA NOCTPOEHUA NpefCcKa3aTelbHOM MogeNN C NPUMEHEHNEM METOL0B
MalUMHHOro 0byyeHusa. o pesynbraTaM NpoBeAeHHbIX BbIYUCINTENbHBIX 3KCMEPUMEHTOB
B KauecTBe anropuTMa obyyeHuns bbin BolbpaH rpagueHTHbIN ByCTUHT, Nogo6paHbl ONTUMasbHble
napameTpbl 3Toro anroputMa. Kauectso nporHo3MpoBaHusa 06y4YeHHbIX Mofesie MpoBepAnoch
Ha JaHHbIX pa3MeyeHHoro Habopa, He y4acTBOBaBLUMX B npouecce obyyeHuA. MNokasaTtenu
KayecTBa Nyylleil Mofenn Ha TeCTOBbIX OaHHbIX cocTaBunum precision = 0,87; recall = 0,96;
AUC-ROC = 0,97. PeanusoBaHa nHTerpauma obyyeHHbIX Modesiei C aBTOMaTU3MPOBaHHbLIM
pabo4ynMM MecToM fevallero Bpadva B cucteMe «1C:MeguumHa. BonbHuua». TakuM obpasom,
pa3paboTaH anropuTM 06paboTKM NoKasaTesie 340p0OBbA NaLMEHTa OT BbIFPY3KU NepBUYHbIX
OaHHbIX U3 MeOULMHCKOM YYEeTHON CUCTEMbl 0 MOJIyYeHUA NMPOrHo3a, y4uThiBalOLMM
0C06EHHOCTU XpaHeHUA AaHHbIX B UCMOJIb3yeMOM CUCTEME U MO3BONIAIOLLMUIA Bpady ornepaTUBHO
nosly4aTb MHGOPMALMIO O BbIABIIEHHbIX Cly4anX PUCKa NoCsie Kaaoro 06HOBMeHMA 3HaYeHU)
nokasaTtenen B cucteme. [lokasaHo, 4YTo cTaHOApTM3aLMA 3HAYEHUA BBOAUMBIX B CUCTEMY
pe3ynbLTaToB MeAMLMHCKUX UCCNIe00BaHUN NMOMOXET MOBLICUTb KaYeCTBO NMPOrHO3MpOoBaHUA
3a CYET NoBbILLIEHMA YCTOMYMBOCTU MOLESM K U3MEHEHMAM BXOLHbIX OAHHbIX.
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Abstract. This study was carried out as part of a project to develop a subsystem for
predicting the deterioration of the condition of patients with cardiovascular diseases on the
platform of the medical information system "1C: Medicine. Hospital". The relevance of this
task is due to the particularly high danger of this group of diseases and the necessity to make
timely decisions about hospitalization or treatment when there is a risk of deterioration of
the patient’s condition. The goal of this work was to create a tool that allows the attending
physician to quickly obtain a reasonable assessment of the risk of deterioration of the patient’s
condition based on available medical indicators. As a part of this study, an analysis of more
than 30 thousand records containing patient health indicators downloaded from the regional
medical information system was performed. The data set was labeled in accordance with
the available information about medical decisions made (by attending physicians at the clinic
and hospital). The lack of a standardized input of health indicators into the medical system
required a significant amount of work to pre-process the input data and prepare it for modeling
purposes. The prepared data was used to build a predictive model applying machine learning
methods. Based on the results of the computational experiments, gradient boosting was
chosen as the learning algorithm; the optimal parameters of this algorithm were selected.
The prediction quality of the trained models was tested on data from the labeled set that did
not participate in the training process. The quality indicators of the best model on test data
were precision = 0.87; recall = 0.96; AUC-ROC = 0.97. The integration of trained models with
the attending physician’s automated workstation in the 1C: Medicine. Hospital system was
implemented. Thus, an algorithm for processing patient health indicators from downloading
primary data from the medical accounting system to obtaining a forecast was developed,
taking into account the peculiarities of data storage in the system and allowing the doctor to
quickly receive information about identified risk cases after each update of indicator values in
the system. It was shown that standardizing the values of medical research results entered into
the system will help to improve the quality of forecasting by increasing the model’s stability
to changes in input data.
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