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AHHOTAUS

IIpencraBnensl pe3yabTaThl HCCIEAOBAHUS BOCIPHATHA CUCTEM MOJACPKKH MPUHATHUSA BPadyeOHBIX pEIIeHU B
paMKax IPOBEICHNS €KETOTHON TUCIIaHCePHU3aIMU BPauaMH-CTOMATOIOraM1 B 00111e00pa30BaTeIbHBIX OPraHU3aIMIX
Muno6opons! Poccnn (CyBOPOBCKHX M HAXMMOBCKOM BOCHHBIX YUMIIUINAX, MPE3UACHTCKUX KaJSTCKUX yUMIHINAX U
KaJICTCKUX BOCHHBIX Kopmycax). Ha mpumepe paccMarprBaeMoro crieHapust IpoBe/ieHa anpoOanys IPOTOTHIIA CUCTEMBI
Ha OCHOBE MAIIMHHOTO 00ydeHus. [IJIst OLEHKH BOCHPHSATHS BEIIIOIHEH OIIPOC Bpaveii-CTOMATOIOTOB ¢ JEMOHCTpanueit
pe3ynbpTaToB pabOTHl IIPOTOTHIIA U OLEHKOH BOCIPHHHMAEMBIX XapaKTEPUCTHK MPEIOCTABISIEMBIX PE3yIbTaTOB
npejckasareabHoro Moaenuposanys. [Toctpoena Monens Ha OcHOBe GaiieCOBCKON CETH sl OLIGHKH pacCMaTpPUBaeMbIX
HOKa3aTerneil, MPoAEeMOHCTPHPOBABILIAs [OBBILICHHIE KaueCTBa PEACKa3aHKsl BOCIPUHUMAEMBIX TI0Ka3aTellel ¢ y4eToM
BIIMSIHUSI JIATEHTHBIX COCTOSHUI CyOBEKTUBHOIO BOCIpUATHS omnepaTopa. [IpennoskeHHblit moaxon B AadbHEHIIEM
TUIAaHUPYETCS NCTIONB30BATh [Tl TTOBBIIEHUS Y (EKTUBHOCTH B3aUMOAEHCTBHS Bpaua M CUCTEMBI MOJIEPIKKH IPUHATHS
BpadeOHBIX PEIICHUN.

KaioueBbie c10Ba
CHUCTEMBI MOAACPKKH MPUHATUS PEIIeHNH, YeTOBEKO-KOMIIBIOTEPHOE B3aMMOJCHCTBHE, MpeAcKa3aTeIbHOe
MOJIENMPOBaHNE, MAIIHHHOE 00ydeHne, Kaprec, TPOPHIaKTHIECKUI 0CMOTp
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Abstract
The results of a current study of the perception of clinical decision support systems (CDSS) in the framework of
preventive screening by dentists in schools of the Russian Ministry of Defense (cadet corps) are presented. Using
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MopennpoBaHne BOCNPUATUS PEKOMEHAALINIA CUCTEMbI MOALEPXKKN NPUHATUS BPaYeOHbIX PELUEHWIA. ..

the example of the scenario under consideration, a prototype of the CDSS based on machine learning was evaluated.
To assess perception, a survey was conducted demonstrating the results of the prototype and assessing the perceived
characteristics of the provided predictive modeling results. A model was built based on a Bayesian network to evaluate
the considered indicators, which demonstrated an increase in the quality of prediction of perceived indicators, taking
into account the influence of latent states of the operator’s subjective perception. The proposed approach is planned to
be used in the future to increase the efficiency of doctor-CDSS interaction.
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Kapuec 3y00B siBIsieTCst BTOPBIM 110 PAaCIIpOCTPaHEHHO-
cTH 3a00JIeBaHMEM BO BCEM MHUPE U CaMbIM paclpocTpa-
HEHHBIM M3 CTOMAaTOJIOTHUYECKUX 3a00JIeBaHUM, JOCTHras
100 % u HE MMeeT TeHACHIHN K cHIKeHUIo [1, 2]. Ipu
9TOM NpOo(HUIAKTHKA U PAHHAS AMArHOCTHKA UMEET Cy-
IIECTBEHHOE 3HAYCHME JUIsI CHIDKCHHS 3a00JIeBaEMOCTH.
bonbuioe BausiHUE B MOAOOHBIX 3a/1a4ax MOTYT OKa3bl-
BaTh CUCTEMBI TTOJJICPIKKU ITPUHSTHUSI BpA4EOHBIX PEIICHUI
(CIIIIBP), ocHOBaHHBIE Ha MPEACKA3aTEIEHOM MOJIEINPO-
BaHuU. Tak, HarpuUMep, MpecKa3aTenbHOE MOJCTUPOBAHNE
nnyekca KITY (cymma gmcia 3y00B B COCTOSIHHSIX Kapu-
ec-TIoM0Oa-y/1aJieH) IO3BOJISIET Peaii30BaTh INIAHUPOBAHKE
JIONIOJIHUTENBHBIX TTIPODUIIAKTHIECKUX MEPONPHUSITUH, BbI-
JIaTh TIEPCOHAIIM3UPOBAHHBIC PEKOMEH IAIINH /IS TTAIlIUeHTa
[3]. Tem HE MeHee, TpaKTUYECKasi IPUMEHUMOCTb TaKHX
MoJieJIell BO MHOTOM 3aBHCHUT OT MOJIOKHUTEIHHOTO BOC-
MIPUSITHSL PEKOMEH AU cO CTOPOHBI Bpauel. Bocnpusitue,
B CBOIO OYEPEb, MOXKET 3aBUCETh KaK OT OOBEKTHBHOMN
CHUTyalll{, TaK U OT NEPCOHAIBHBIX 0COOCHHOCTEH Bpaya
[4]. Curyanust MOXKET YCIOXKHSTHCS TPU UCTIOIb30BaHUU
COBPEMEHHBIX MOZIeTIeH HCKYCCTBEHHOTO MHTEJUIEKTa, 3a-
YaCTYI0 OTIIMYAIONIUXCS HU3KOH 00BSICHUMOCTBIO U «IIPO-
3padHOCTBIO» [5].

Juist noBbiieHnst 3G HEKTUBHOCTH B3aUMOACHCTBHS B
paMKax MpeaCcTaBIsIeMbIX MCCIEI0BaHUN Mpearaercs
aKICHTHPOBATh BHUMAaHHUE Ha WHIMBUAYAIbHBIX YepTax
Bocupusitust pekomennanuii CIIIIBP (B mepByto oue-
penb — peann3yeMbIX C NCHOJIb30BaHUEM MCKYCCTBEH-
HOTO MHTEIUIEKTa). B paMkax maHHOTO moaxopa mpejyia-
raeTcsl pacluIMpeHNe MPOLETyPhl BbIIAYM PEKOMEHAAINH
CIIIIBP (pucyHoxk, a), Bkitodaromee: 1) mpodwib Bpa-
4a, OTPEACTAIONINHA ero HHIANBUAYAIbHbIE 0COOCHHOCTH
npoeCcCHOHaIbHOrO MOBEACHUS; 2) MPeacKa3aTeIbHY 0
MO/JIeJb, IPUMEHSAEMYIO JUIsI OLIEHKU BOCIPHUATHUS BPadoM
JOCTYIHON nH(popMaIuy (IPOrHO3a COCTOSHHUS MAlUeHTa,
OIIMOHAJIEHO JIOTIOJIHIEMOro OOBSICHEHNEM, allbTepHa-
TUBHBIMH PEIICHUSMH U I1p.); 3) MEXaHU3M (QUIIBTPALUH
nH(pOpPMALINU C TOYKH 3peHHs Hanboiee 3PPEKTUBHOTO
B3aumozeiictus Bpaya u CIIIIBP. B nanno# cutyauuu
MIPOTHO3UPOBAHNE CyOBEKTHBHOTO BOCHPHUSTHS B COUYETa-
HUH C OIIEHKOH 3()(hEeKTHBHOCTH «COBMECTHOTO) MTPUHSTHS
pemennii Bpada u CITTIBP mo3Bomut B mepcnekTuse chop-
MHPOBATh NIPUHIUITHAIBHO HOBBIE CXEMBbI B3aNMOJICHCTBUS
YeNIOBEK-NCKYCCTBEHHBIN MHTEIUIEKT B CIIOKHBIX 3a7a9ax
MIPUHSTHS Bpa4€OHBIX PEIICHU.

B pamkax mpezacTapisieMoro uccieoBaHus paspaboran
npororun CIITIBP (pucyHok, b) 1uist oAepKKN TeKyIIei

JIeSITEIbBHOCTH BPauyeli-CTOMATONO0I0B, OCYLIECTBIISIOINX
NpoIaKTHIECKUI MPUEM BOCIUTAaHHUKOB 0011eo0pa-
30BaTeNbHBIX OopraHu3anuii Muno6oponsl Poccuu. Ha
OCHOBE aHOHHMH3HUPOBAHHBIX JaHHBIX 3701 oOywaromix-
cs B Bo3pacte 10—18 meT [6] mocTpoeHa mpeacka3zaTelb-
Hasi MOJIENTb C MCIIOJIb30BaHUEM aJITOPUTMOB MAITHHHOTO
oOyueHus I mpencka3anus n3MeHeHnus mauekca KITV.
Jlyuiie moka3areny OBIIH TONyYEHBI C UCTIONB30BaHUEM
monenu CatBoost (cpeansist abconmtorHas ommuodka 0,86 e
KIIY) [3]. B pamkax mpototumna CIIIIBP Bpauam npu 3a-
MOJIHEHUHU KapThl MPEJOCTABISICS MPOTHO3 U3MEHEHUS
KITY nmauuenTa B T€UEHHE ro1a, a TAK)KE PEKOMEHTyeMbIi
TUIaH JIeYeOHO-TTPOPHITAKTHYECKIX MEPOTIPUATHH U PEKO-
MEHJJalNH MalnueHTy.

Jist u3ydeHuss 0COOCHHOCTEH BOCIIPUSATHS PEKOMEH-
nmanwii, BeigaBaeMbeix nmporotunom CIITIBP, mposenen
OTIPOC TIOTEHIMATBHBIX MOJTB30BaTENECH (Bpaueii-cToMa-
TOJIOTOB) C AEMOHCTpAIel aHOHUMHU3NPOBAHHON KapTHI
nmaryeHTa u copMUpoOBaHHOTO TIPpoTHO3a TuHAMHUKH KITVY.
ITonb30BaTemnsiM pe/Iarasoch MPOBECTH OIICHKY MPOTHO3a
[0 TPEM XapaKTePUCTHUKAM: MOHIATHOCTh NMPOTHO3A IS
KOHKPETHOTO MallMeHTa; COIIache C MIPOTHO30M; BOCIPH-
HUMaeMasi IoJIe3HOCTh NIPOTHO3a MPU MIAHUPOBAHUN J1AJTb-
HeHmumx Meponpustuil. OLeHKY TPOBOAMINCH MO MATHCTY-
neH4aroi mxaine Jlukepra (OT MUHYC 2 — IOJIHOCTBIO HE
COITIaceH JI0 TUTIOC 2 — TIONTHOCTBIO coraceH). B ompoce
yuacTBoBaJM 15 monb3oBarenel, npegocTaBuBIIKUX 427 Ha-
00poB OIICHOK. B memoM pexoMeHIanu ObUTH BOCTIPUHSATEI
CTIETIHAJIFICTAMI HEHTPaIbHO WITH TTOJIOKUTEITFHO: OIS He-
OTPHIATEIBHBIX OIICHOK U PacCMaTPHUBaeMBbIX ITOKa3are-
JIel cOCTaBHJIA TIO TPEM TPEIOKEHHBIM XapaKTePUCTUKAM,
COOTBETCTBEHHO, 92,7 %, 89,9 % u 97,0 %. [TonyueHusie
OLICHKH OTIIMYAIOTCS MPUEMIIEMOH COTIACOBAaHHOCTBIO C KO-
a¢¢urrentom anbda Kponbdaxa 0,736. [Ipu 3ToM qaHHBIN
MOKAa3aTellb BApbUPYETCs JUIsl OTACIBHBIX KapT MallUeHTOB
ot 0,511 10 0,910, 4TO KOCBEHHO CBUIETEIBLCTBYET O MPO-
SIBJICHUH CYObEKTHBHOCTH B BOCIIPUSITHN OTICIBHBIX KapT
Pa3HBIMU CIICIIHAIACTAMH.

Jiis uccnemoBaHus BIUSHAS WHANBUAYAIBHBIX XapakK-
TepUCTHK Ha Boctpusitie pekomeHaanuii CIIIIBP moctpo-
eHa OaifecoBCKasi CETh JOBEPHs, BKIIOYAIOIIAs paccMa-
TPHBAaE€MBbIC TPH MOKA3aTeNs (CBA3M MEXIY MMOKA3aTeIIMU
c(hopMHPOBaHHI 110 AaHAJIOTHH ¢ paboToii [4]) 1 TaTeHTHYIO
MEPEMEHHYIO «KOTHUTHBHOTO COCTOSTHHSD) Bpaya, BIUSIO-
IIMe Ha BCe OCTaJbHBIC IMOKa3aTedau. B paMmkax mepBoro
SKCIIEpUMEHTA JIATeHTHAs IepeMEeHHas 3aKOJMPOBaHa Kak
one-hot sMOeMHT Bpava. baiiecoBckas ceTh HCIOJIb30Ba-
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Figure. Implementation of clinical decision support system (CDSS) with doctor’s perceiving assessment: general approach to CDSS

extension (a); CDSS prototype

Ha JJ1d IIpEACKa3saHus 3M6e)1)1PIHFa IO KAXXJI0MY OTACIIbHO-
My ciydato (crparerus leave-one-out). [lanee nposenena
KiracTteépusalnus MoJTy4YCHHBIX 3M6e£lZ[I/IHFOB, C 3alaHHBbIM
YHCIJIOM KJIacTepoB N M HCIOJIb30BAaHUEM METOK KJIaCTEpPOB
B Ka4eCTBE 3HAYCHUS NACHTH(UIINPOBAHHOMN ITepeMEHHOM
KOTHUTHBHOTO COCTOSIHUSI Bpaya. [IpenckazaHHoe cocTos-
HUE JIATCHTHOH MMEPEeMEHHOW MOXKET OBITh HCITOJIB30BAHO
JUTSA TIPE/ICKA3aHUs SBHBIX CyObEKTUBHBIX XapaKTEPHCTUK
BocpusATHA. Tak, B paMKaX dKCIIEpUMEHTA TIOKA3aHO CHU-
JKCHHE CpeiHeil aOCONFOTHOW OMMOKH TIpeICKa3aHus IIe-
JIEBOM NIEPEMEHHON «BOCHPUHUMAEMasl MOJIE3HOCTH) C
0,337 en. no 0,039 en. mkansr JIukepra (MpHU YKCIIE BBIC-
JsieMbIX KiacTepoB N = 3).

for dental preventive screening (b)

[TonyueHnHble pe3ynbTaThl IPEABAPUTEIBHBIX YKCIIE-
PUMEHTOB MO3BOJISIIOT TOBOPHUTH O TOM, YTO JIATEHTHOE
COCTOSIHME Bpaya-CTOMATOJIOra, BIUSIOIIEE Ha BOCIIPUSITHE
pexomennarmii CITTIBP, moTeHImanbHO MOKET ObITh TPE-
CKa3aHO U UCIOJB30BaHO IS ONTUMHU3AIUKM B3aUMOJICH-
CTBUSI Bpaya ¢ CUCTEMOMH, JOCTHXKEHUSI KOHCEHCYCa B 3TOM
B3aUMOJICHCTBHH, TOBBIIICHUS 3(p(HEKTHBHOCTH IPUHAMAC-
MBIX penIeHui. B paMkax manmpHEHIero pa3BUTHS JAHHOTO
HaIlpaBJICHUS UCCICIOBAaHUHN TUTAHUPYETCS pa3padoTKa
0oree AeTambHBIX, CTPYKTYPHUPOBAHHBIX U BMECTE C TEM
WHTEPIPETUPYEMBIX MOJIETCH JTaTEeHTHBIX KOTHUTHBHBIX
cocrosiauii nonb3oBareseii CITIIBP Ha ocHOBe M3BECTHBIX
MojJieliell mpodecCHOHaIbHOrO MoBeIeHUs Bpauei [7] u
BOCIIPHSITHS TEXHOJIOTMUECKHUX petieHui [8].
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