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AH HOTa U,VI;I. I/ICCJ’IG,E[yeTCH aBTOMAaTHU3al A IPOBEACHUA IIOJIHOTO NUKJIA JUAlHOCTUKU U
muddepeHnraabHONR JMArHOCTUKY BOCHAJINTENbHBIX 3a00J€BAHUN Cep/lia 1 Ha3HAIEHUS
1nepcoHnUIUPOBAHHOrO JiedeHusi. MeTos1oM ucciieqoBanus siBjsieTcst (GopMUpOBaHUe
[EeKJIAPpATUBHBIX 0a3 3HAHUI U OOBICHSIOMIETO CBOU PE3y/ILTATHI PEIIaTe A 10 eJUHON
OHTOJIOI'UH. OHTOJIOI‘I/I‘IGCKI/Iﬁ peniaresib UHTEPIIpEeTupyeT (bOpMaJ'II/ISOBaHHLIe 3HaHUA IIpU
[IOJIyY€HUN CBEJEHUI O HOBOM MEIUIIMHCKOM Ciydae (IalieHTe).

Omnucansl o0Iue IPUHIANLI PA3PA0OTKN U KOHIENTYaIbHAsS APXUTEKTYPa HHTEJIEKTY-
aJILHOI'O CepBHCa C AeKJyapaTuBHbIME 3HaHuUAMU. CdopMupoBanbl HHOOPMAITHOHHBIE
KOMIIOHEHTBI JIJIsl BOCIIAJIUTEbHBIX 3a00JI€BaHUil Cep/IIa U IIPOrPAMMHBIE KOMIIOHEHTBI [1J1s1
[IOJTHOTO IUKJIA JUACHOCTUKY U AuddepeHIalbHON IUarHOCTUKY, IIePCOHUMUIIPOBAHHOIO
JIeYeHUsd. yKa3aHbI VCTOYHUKH 3HAHUUN U IIPpOBEAECHO TeCTUPOBAaHNE Ha CIydadX U3 IIPAKTUKH,
ONMCaHHBIX B juTeparype. [IpuBeneno o6ocHOBaHuE BHIGOPA TEXHOJIOTUN U AJITOPUTMOB,
BBISIBJIEHBI ¥ C(POPMYJIMPOBaHbI TPEOOBAHUS K MPOIPAMMHOMY KOMILJIEKCHOMY CEPBHCY, IIaru
o pa3paboTKe BCEX KOMIIOHEHTOB.

CepBuUC NOJIEP?KKY IPUHSTHS JUATHOCTUYECKUX PEIIEHU CO CBOHCTBAMU O0'bSICHUMOTO
HNCKYCCTBEHHOI'O MHTEJIJIEKTa B KapAWOJIOTUU peaM30BaH Ha MEIUIIUMHCKOM IIopTaJie
oburaunoit wiardopmbr IACPaaS. Ilnardopma mosposisier MacTabupoBaTh MPEJIOKEHHOE
pelieHne u o6ecrednBaeT TOCTYI IIPAKTUKYIOMIUX Bpadeil co cBOGOHON perucrpanyeil st
9KCIIEPUMEHTOB B PEaJIbHBIX CUTyalludX.

Kntouesble cnosa u pasbl: cucremMa MOIJIEPKKA MPUHATHsT BPAYeOHBIX PEIICHUH,
WHTEJUIEKTYAJIbHBIN CEPBUC, BOCTIAJUTEIbHBIE 3a00/IEBAHNUS cep/ia, 6a3a 3HAHUIA,
OHTOJIOTUYECKUN TIOJXO/I, CIIEIINAIU3NPOBAHHBIN peraTeIb
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Beepenne

Baboseanust cepaedno-cocyaucroii cucremsl (CC3) sBISAIOTCS OCHOBHOMN
MIPUYUHON JIETATHLHOCTH Y BCEX KATErOPHil B3POCJIOr0 HACEJIEHUS: 110 JTAHHBIM
PocCrara ormevaercst HEyKJIOHHBIH POCT YHCIa 3a00JeBAEMOCTH, OCOOEHHO 32
nocsieaue roapl [1,2]. Jnarnoctuka u jiedeHne BOCHAJUTEIbHBIX 3a00/1eBaHMI
cep/a (MIOKAPANTOB, IEPUKAP/UTOB, YHIOKAPIANUTOB U JP.) OCTAETCSI OJTHAM
u3 HanboJiee CJIOKHBIX PA3JIEJI0B PAbOThI TEPAIIEBTOB U KAP/INOJIOTOB M3-3a
HEOJHOPOHOCTH U HECIeNuUIHOCTH KIMHUIECKUX posiBieHuil. JlarentHoe,
XPOHUYECKOE MJIM HETUIINYHOE TeUeHre 3a00/IeBaHI JOIIOJHATEIHHO TIOBBIIIAET
TPYAHOCTDH AuddepeHIma bHoil JuarnocTuku. st OleHKH 3HATNMOCTH
[IPU3HAKOB, HAa KOMILIEKCE KOTOPBIX CTPOUTCS JUATHO3, IIPEJJIOXKEH I1eJIbII
PSJT IMATHOCTUYIECKUX AJITOPUTMOB. [IpakTUKM U OMbITa KOHKPETHOTO Bpada
CIIy9aeTCsI HEJOCTATOYHO JJIsI TOrO, YTOOBI CBOEBPEMEHHO BBISBUTD JIIOOYIO
npobJieMy, BOSHUKIIYIO B OPraHU3Me YeI0BEKA.

BricTpo kiaccudumpoBaTh TPYIHBIN CIydail, MpejIoKUTh 1 000CHOBATh
pelieHust Ha JIOOOM dTana B3auMOAEHCTBHISA ¢ NaueHTOM (IpOodUIAKTUKY,
JMArHOCTUKY, JIEYCHHUs] UM PeaOUINTAIUN) MOIVIA Obl IIOMOYb CHCTEMbI
TIOJJIEP>KKY [IPUHSATHS PEIIEHNH, 00/IaIafoIIye TOCTYIIOM K OTPOMHOMY O0beMy
JAHHBIX, TTEPEIOBON HAYIHON JTUTEpAType U MUJLIMOHAM UCTOpHil Oose3Heil.
ITosib3a OT BHEIPEHUS CUCTEM TOJJIEPKKU IIPUHUMAEMbBIX DEIIeHUuil B MeIUIIH-
CKOIl chepe B MEPBYIO OY€PEIh OXKUJIAETCA B PAHHEM II0/[03PDEHUN HAYABIIIErOCS
3ab0JIeBaHNUsI, YBEJIMIEHUN TOYHOCTH JUATHOCTUKY, IEPCOHN(DUKAIINU JIEIEHUSI
yCTaHOBJIEHHOTO 3abosieBanus. [losTomy paspaboTKa CHCTEM IOIEPIKKI
npuHsiTHii Bpauebubix pemennii (CIITIBP), ucnomb3yonmx coBpeMeHHbIe
METOJIbI MCKYCCTBEHHOI'O WHTEJIJIEKTA, CETOMHs SBJISETCS ITPUOPUTETHOMN
3a/1a9eil JiJisi MHOTUX CTPAH MUPA.

B nocsientne rogpr ¢ BEIOOPOM CHCTEM TOAIEPIKKYA MPUHUMAEMBIX DEIeHIH
JI7IsT BHEJIPEHUST B MEIUIIMHCKON cdepe BBIPOC MHTEpec K o0bsacaumomy M.
Bpauu, Hecyime MeIMIIMHCKYIO OTBETCTBEHHOCTD, BPSIJT JIU MOT'YT JOBEPSITH
pe3ysibrataM CUCTeMBbI 6e3 00bsICHEHHUS, JIEZKAIIETO B €6 OCHOBE MIPOIECcca
[IPUHSITHUS PEIeHMUIA.

Orcrosia yeav Hawezo uccaedosarusa: pazpaboOTKa WHTEJIEKTYATBHO-
o CepBHUCa JIJIs JUATHOCTUKHU U JIEYEHUs BOCIIAJIUTEIbHBIX 3a00/IeBaHUIt
cepana, auddepeHnaIbHON UATHOCTUKA BOCIIAJIUTEIbHBIX C IPYTUMEA
3a00IEBAHUSIMU CEPIIA, OOBICHSIONETO0 CBOU TUIIOTE3BI, ITOCKOJIHKY UMEHHO
OOBSICHSTOIIHIT CEPBUC MOXKET CTATh IOJIE3HBIM 3JIEKTPOHHBIM KOHCYJIBTAHTOM
JJ1sl COBDEMEHHOT'O Bpada-Kap/IHoJIora.

Jsist JOCTUKEHUST TOCTABJIEHHOM 1111 HEOOXOAMMO PEIUTh CJIELYIONne
3a/la4u:
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 BBIOpPATH MCTOYHUKY ITOJIyUEHUs 3HAHWI 110 BOCHAJUTEIBHBIM 3a00JIeBa-
HUSIM CEPJIIA,

« BBIOpaTh MeTO/bI (hOPMUPOBAHUS JIEKIapATUBHBIX 6a3 3Hanuil (B3),

« pazpaborarb B3 s muarnoctuku, guddepeHuaabHON JMarHoCTUKA
BOCIIAJIUTE/IbHBIX 3a00/IEBaHUI CEP/IIA, s HA3HAUEHUS JIEUeHUs] U ero
KOPPEKIIUHU 110 HEOOXOIUMOCTH B IPOIECCe TMHAMUIECKOTO HAOII0IeHUs
3a IPOIECCOM JICUEHUS AIUEHTA.

« BBIOpATH METOJ PEeaJU3AIUU PerraTesis U apXUTEKTYPHOTO (hpeiiM-
BOpKa C peraTeseM JJisi KOHCTPYUPOBAaHUs CEPBHUCA, OCHOBAHHOIO
Ha JekyiapatuBHoit B3,

+ pa3paboTaTh I10JIb30BATELCKUIT HHTEPdEHC NHTE/UIEKTYaIbHOIO CEPBHCA
(GUD),

* IIPOBECTH KOHCTPYUPOBAHUE IPOTPAMMHOIO TIPOAYKTA (MHTEIEKTYATbHO-
rO CEPBUCA) JJIsl PEATTM3AINY BHIODAHHOTO PEIEHNs,

* OIpEEe/INTh MAaTEPUAJIBL JJjIs TecTupoBaHus B3 u cepBuca B 1es10M,
e BEIOPATb METOJIOJIOTHS IIPOBEJICHUST TECTUPOBAHUSI.

* IIPOBECTH ANPODAINIO pa3pabOTaHHBIX MeTO0B B peasbHoit CITIIBP
(nmu rectuposanue B3 u CIITIBP B unesom).

Bnuskne uccneposatuns

AproMaTuzanus mMoIepKKI O0HAPYKEHUST UM JUATHOCTUKA HEKOTOPHIX
BOCIAJINTENBHBIX 3a0071eBanuii cepaa (MUOKAP/IUT, TEPUKAP/INAT) TIPEJJIOKEHA
B MHOI'OYHCJIEHHBIX HWHTEPHET-CPEJICTBAX MPOBEPKHU CUMIITOMOB ">**, HO 3HAHUSA
[0 HEKOTOPBIM JPYTUM BOCIAJIUTEIHHBIM 3200/I€BAaHUAM cepia (KOPOHAPUT U
JMQOIUTAPHBIN SHIOKAP/AT) B TAKHE CPEJICTBA PEJIKO OBIBAIOT 3aJI0KEHBI.
CpesicTBa MPOBEPKY CHMIITOMOB He 00ECIeYnBAIOT BO3MOXKHOCTH COYETAHHOMN
JUATHOCTUKU TAKUX OOJIE3HEH M MOJJIEPKKUA UX JICYEHUsI. DTO CBIA3AHO
C YIIPOINEHHBIM IIPEJICTABICHUEM IIPABUJI KJIMHUIECKUX PEIIeHU, a TaKk»Ke
C TIPeJICTaBIEHIEM KIMHUIECKONW KAPTUHBI 3a00/I€BAHUNA U JMATHOCTHIECKUX

mpaBus 6e3 yuera BpeMEHHOro acrekTa. [1omobHbie mporpaMMHbIE TPOTYyKThI

URL

Hlporpamma Symptom Checker"™ paspaboTanHas TPyTIOi TPodecCHOHATLHBIX Bpadeit
pasmuunbix crnenuaabaocreit MIIAO «Ilonukinanka cBATOro AHTHIIBI» U IPOrPAMMEUCTAMHU.
2Healthdirect. Symptom cheker"™ — cepsuc, ToMoraiomuii aBCTpaauinam, HaiTu
MMOIXO/SIIErO Bpada.
3« cKyccTBennbli unTe/IeKT Knbepuc™ - muauBuaya bHas MEIHIMHAS — MEIAIMHCKUL
ACCHCTEHT Ha OCHOBE MCKYCCTBEHHOI'O MHTEJIEKTA JJIsl JUATHOCTUKH U IE€PCOHUMUIMPO-
BaHHOM Tepanuu, 1oA00pa aHAJIOIOB JIEKAPCTB, IPOBEPKU OE30ITaCHOCTA HA3HAYEHUN U

URL

aBTO3AIIOJTHEHUSI MEJIKAPTHI.
1«ASCVD Risk Estimator Plus»"™ — cepuc AMepHKaHCKOTO KOJLIEIKa KaIHOJTOTHH.


https://www.klinica.com.ua/simptom-checker/
https://www.healthdirect.gov.au
https://kiberis.ru
https://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/estimate/
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XOpomio cebst 3aPEKOMEHIOBAJIU DU PACUETe U aHAJU3E OIPEIeIEHHBIX
puckos B Kapauosioruu [3—5]. Takue upencrasurenu kax [6], ucrnosub3yior
AJICOPUTMbI MAIIMHHOTO O0YY€HWs JJIs BbIAB/ICHASA NPU3HAKOB U IIPEICKA3AHUST
CepJeTHO-COCYMCTHIX COOBITHIA.

B nacrosimiee Bpemsi paspaboranbl CIIIIBP nyist quarsoctuku u jievde-
HUsI OTIEJIbHBIX 32a00I€BAHUI CEP/Ia TAKUX KAK: UIIEMUIeCKasi O0JIe3Hb
cepana [7-9] KaK KOMIIOHEHT HAIMeHTOPUEHTHPOBAHHON MOJIENN KAPIUOJIO-
ruveckoii peabuiuranuu [10], B IUArHOCTUKE U JICIEHUIO APTEPUAILHOMN
runeprensun [11]°.

Yro KacaeTcst BOCHAIUTELHBIX 3a00JI€BAHUI CEP/Ia, TO MOXKHO OCTAHO-
BUTBCSI HA TAKUX CHCTeMaX Kak: «/HMEKIMOHHBIA HIOKAPIUTS, KOTOPas
HCIIONIB3YeT 6a3y JAHHBIX O KJIMHUIECKUX CJIYUAsaX IHJIOKAPIIUTA, & TAKIKE
AJITOPUTMBI MAIIUHHOTO OOyY€eHHUsl JIJIs IIPOTHO3UPOBAHNS PUCKA OCJIOKHEHUI 1
BeIOOpa Hanbosee adpdekruBnoro jeuenust; «Kapano-9KO» npoussomur
OLIEHKY CTEeIeH! TIOBPeXKIEHUsI KJIAIIAHOB CEepJIla [P SHJIOKAPIUTE UCIIOJIb3YsI
nmannbie sxokapaunorpaduun. [Ipororun CIIIIBP mis Bemenus mammenToB ¢ nH-
bekIMoHHBIM HI0KapAUTOM [12], OCHOBAHHBIN Ha MHTErpanuy MUIEPTEKCTa
¥ 3HAHWIA, IJIe KAIeCTBEHHBIE [MaHHbIe ObLIN TPOAHAIU3UPOBAHBI METOIOM
[TOCTOSIHHOTO CpaBHEeHUs. VICIo/Ib30BaHUE CUCTEMBI, TIOKA3aJI0, YTO HMOJ0DHBIE
peleHnst CrroCOOHBI OOECIIEYNTD MOJIEPXKKY KOHKPETHOIO MAITUEHTA ISt
[TO/ITBEPIK/IEHUsT KINHUYIECKUX PENIeHN U yIIpaBJIEHUEe TePAINH Ha, OoJiee
BBICOKOM YPOBHE.

OnHaxko, 1J1si MHTEJUIEKTYAIbHON MoIIep:KKY JudhepeHImabHoi Jruario-
CTUKY W HAa3HAYEHUS MEPCOHUMUITTPOBAHHOTO JIETCHUS BOCITATATETHHBIX
3a00JIeBaHMIT cep/iia TPeOYIOTCs CI0XKHBIE MOJIE/IM 3HAHUN, COOTBETCTBYIONINE
CUCTeMEe TIOHATHHN cHenuaancToB-Kapanoaoros. C passurumeM rpadOBBIX
IpeJ/ICTABICHUIT 3HAHUIT PACCYy2K/IeHUS Ha OCHOBe TI'padOB 3HAHUN CTAJN
MUPOKO MCIIOJIH30BATHCS JIsT MOIAEPKKN U aBTOMATUYIECKOTO ITPUHITUSA
pemennii [13,14]. TTomumo rpadoBOro mpecTaBieHus] 3HAHU, BayKHO
MMeTh BO3MOXKHOCTH MHTErPalluu Ux 00paboOTIUKOB (MHTEPIPETATOPOB )
C MEIUIMHCKUMU JOKYMEHTaMU: 3JCKTPOHHON MEIUIIMHCKONR KapToil (SMK)7
9JIEKTPOHHOMN ucropuit 6ostesru (YUB); cpeicTBa IPOBEPKH CUMIITOMOB TAKYIO
BO3MOXKHOCTDH HE JIAIOT.

Cucrembl, OCHOBAHHBIE HA MAIMUHHOM OOYY€HWH, He BBIIAIOT O0bsICHEHUIT;
B HEKOTOPBIX CJIydasgX UMeeTCs] HEKOTOPAas MHTEPIPETAIUS 10y Y€EHHOTO
pesyibrara. HekoTopsie cpeicTBa MPOBEPKH CUMIITOMOB (DOPMHUPYIOT KPATKOE
00bsICHEHNE B COOTBETCTBUU CO CBOEH YIIPOIEHHON MOJIE/IHIO 3HAHUIA.

URL

Scm. Tak:ke Burakop™ — cucrema IOAEPXKKU NPHUHATHS PEHICHUH i (hOPMUPOBAHUSA
Ha3HAYeHU! Tepanuu OOJIBHBIM C apTepPUAJIbHOM I'MIIEPTEH3UE.


URL: https://vitacore.ru/media/products/sppr/sppr.pdf
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Tpebosanus k CMMNBP

CoBpeMeHHBIM 3JIEKTPOHHBIM KOHCYJIBTAHTOM /JIjIS Bpada B IIPOIECCe
ITOJTHOTO TMKJIA JUATHOCTUKY U HA3HAYEHUsI [T€PCOHU(PUIMPOBAHHOIO JIEYEHU ST
BOCTIAJIMTE/ILHBIX 3a00JI€EBAHUI CepIIia CMOYKET CTATh TaKOW MMPOTrPaMMHBIHI
CepBUC, KOTOPLIN OyIeT:

* UCII0JIb30BaTh JgaHuble n3 YUVB, 9MK niau mogobHOro HoKyMeHTa
O TaIlWeHTe,

* UCHOJIB30BATDH 3aCJLyKUBAIONLYT0 JoBepus B3,

« mpejraraTb 0OOCHOBAHHBIE TUTIOTE3BI O TPEIBAPUTEILHOM JIMATHO3€
3a00JIeBaHUS,

* 1OCJIE TIPEIBAPUTEILHON JUATHOCTUKY IIPEJJIAraTh 3a1poc ([epeueHb )
JIOTIOJTHATEIHLHBIX JIAOOPATOPHBIX U WHCTPYMEHTAIBHBIX MCCJIETOBAHMIA,

« IPOBOIUTH U PEePEHITNATBHYO TUATHOCTUKY BOCIAJIUTEIbHBIX 3200~
JIEBAHUIA cepJiia MeXKIy cODOM, a TaKKe ¢ JIPYyruMu 3ab0oIeBaHUsIMA
cepaa,

* IIpeJjIaraTh BAPUAHTHI MEPCOHUMUIIMPOBAHHOIO JIEYCHUSI ¢ MAKCHMAJIBLHO
6JIarONPUSITHBIM IIPOTHO30M M OO'bSICHUTH TAKUE TUIIOTE3bI O PEIIeHUH,

« (hopMupoBaTH 0OOCHOBAHHOE OITpEE/IeHIe OCHOBHOIO JHArHO3a 3a00/eBa-
HUsl, JINOO 3aIPOC TOTIOTHUTETLHBIX HADJIIOIEHU J1Jisi 1000C/IeI0BAHUS
WU YTOIHEHUS

1. Metoabl hopmupoBaHus 6a3 3HaHwmia

Jlnst popMmupoBanHus JeKIapaTuBHBIX B3 ObLI UCIIOIB30BAH OHTOJIOTHYE-
CKUH TTOIXO, KOTOPBIH 00eCIevInBaeT:

 IIOBTOPHOE HUCIIOJIb30BaHue IIPOrpaMMHBIX pellaresieil 3a/1a4 MeJUIMHCKON
JUATrHOCTUKU W JICYCHU,

+ MHOTOBAPUAHTHYO (T.€. PA3HBIMU IIyTsIMH) U KOJJIEKTHBHYIO paboTy HaJ
HOBBIMH BepcusiMu B3,

* «<OObEKTUBHU3AINNIO» IPOBEPKU MPABUIBHOCTH U TOYHOCTU B3,

* «IIOHATHOCTB» TIPEJICTABICHHBIX B B3 3nammii.

Hoa dopmuposanus B3 i iuaraoctuku u uddepeHumaibHOl JUarHo-
CTHKH, TIEPCOHU(MUIIMPOBAHHOIO JiedeHns: TpedyeTcs b0 BHIOPATH TOTOBBIE
OHTOJIOTUH U YOEJUTHCS B MX JIOCTATOYHOCTH JIHOO CO3/IaTh HOBBIE JIJIsI CBOUX
norpebuocTeii. OOBIYHO B TIPOpabOTaHHO 00JIACTH €CTh €JMHAST €€ OHTOJIOTHYIe-
CKasl MOJIEJIb WJIU HAaDOP OHTOJIOTHUil JJIsi PA3HBIX 3aa4. Ha MeIummHCKOM
nopraste wiardopmbr TACPaaS [15] Gosee 10 €T 3KCIIIyaTUPYIOTCST OHTOJIOTHS
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JUISL TMATHOCTUKY 3a00JIEBAHUII U OHTOJIOTUST 1IEPCOHUMUITMPOBAHHOIO JIEYEHH.
Omnrostornyeckast 6a3a HAIOJJIHSIETCS B COOTBETCTBUU C OHTOJIOIMYECKO
CTPYKTYPOii (MOJEJILIO IIPEICTABICHNS ) U UPEIUCAHHBIMI OIPAHUYEHUSIMA
1IEJIOCTHOCTH.

Ownrosnorndeckas 6a3a 3HAHUI HAITOJHSETCS pa3HbiMu criocobamu. Omu-
CaHHBIE B JUTeparype 3HaHus (U3 JOKYMEHTOB, CTAaHIAPTOB, YIeOHUKOB,
HAYYIHBIX CTATEl) MOTYT U3BJIEKATHCS ABTOMATUIECKH. DTO MOTYT JeJIaTh
U BPYYHYIO 9KCIIEPTHI UJIM UHXKEHEPHI, IPUMEHSS CHelUaIn3nPOBaHHbIE
(oHTOJIOrMYECKHE) CPEICTBA PEIAKTUPOBaHUs. [[paBUIBLHOCTD, IIOJHOTA U
JIpyTHe cBOMCTBa KadecTBa B3 3aBuCAT OT BHIOPAHHBIX UCTOYHUKOB 3HAHUI, a
TaKKe OT METOJOB U MHCTPYMEHTOB (phopMupoBanus. B yacrHOCTH, pydHOE
HAIIOJIHEHHUE COIIPSI?KEHO € YeJI0BeIeCKUM (HaKTOPOM (¢ OJJHON CTOPOHBI, OHO
60Jiee OCO3HAHHO, OTBETCTBEHHO: MOITyTHO BBIMIOJIHSIETCS AHAIN3 aKTYAJIbHOCTH
Ka2KJIOr0 JIEMEHTA, C JIPYIrOii CTOPOHBI OKUJIAIOTCS OMUOKH).

Apromaruyeckoe U3BJIEUCHIE 3aKOHOMEPHOCTEH M ACCOIUATUBHBIX CBAZEH
13 HAOOPOB JAHHBIX, UMEIONIX TAOIMIHBIH BU, TEXHUIECKH IPUBJIEKATEIHHO,
HO €CTb OIrpaHUYEHUA:

(a) 00beM M3BJIEKAEMBIX 3HAHUH B PA3bI MEHBIIE COJIEPIKAIIUXCA B yIeOHUKAX
(mazke JyIsi IPOCTBIX MEPEUUCISIEMBIX IPU3HAKOB),

(0) upencrasieHre HAOOPOB JAHHBIX HE OXBATHIBAET OIUCAHHUE IIPOIEC-
COB pa3BUTHs, TedeHns 3a60JIeBaHuil, BADHAHTOB KOHTPOJIUPYEMOTO
BBI3JIOPOBJICHUSI.

TACPaaS-B3 1y1s mMaranoCTUKA MOYKET HAIOJIHATBCS aBTOMATUYCCKHA
U3 TEKCTOB, JIMOO WHLYKTUBHO Ha OCHOBe HAOOPOB JaHubiX. IACPaaS-B3 s
JIEYEHUsI MOYKET IMPOU3BOJIUTHCS aBTOMATUYECKU U3 TEKCTOB KIMHUIECKUX
PEKOMEH IAIMI MU SKCIePTAMU [IPEJMETHON 00J1aCTH C IOMOIIBI0 PEIaKTOPOB
3HAHUI, yIpaB/isgeMblX oHTOOrUsiMu. OTMETHM, 9YTO HAOOPOB MAHHBIX ISt
3agaan nepconudumpoBannoro yedenns CC3 B HacTosIee BpeMs He HANIEHO.

Tak Kak HE OJIMH U3 CIOCOOOB B OT/IEJBHOCTH HE 0DECIEUMBAET MOJHOTY
3HAHUIT, BAYKHO COEJIMHATDH He MeHee JByX BapuanTos dopmuposanus b3. [uki
rocrpoenuss u 06HOBJIeHNsI B3 00s13aTe/IbHO BKJIIOYAET STAllbl TECTUPOBAHUS,
[IPOBEPKU IIPABUJILHOCTH Ha PErYJIsiDHO PACIIUPSIEMOM TAJIOHHOM Habope
[IPEIEeJIEHTOB.

Baszbr 3aanumit MoryT ObITH HAIIOJHEHBI IO MOTPEOHOCTH WX MOJIH30Ba~
Teseit. PacopocTpanensr 1Ba BapraHTa CO3/IaHUsi HOBOI 0a3bl JIjist HOBOI'O
cepBuca: GOpMUPYIOT 3HAHUS IO KOHKPETHOMY Habopy 3aboseBanuit 6o
KoMILIeKcupyioT B3 u3 panee onncaHHBIX 3a00J€BaHUIl U BHOBb CO3/[ABAEMBIX.
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Ha memunmnackom nopradge mrardopmbl IACPaaS o onTosorusim jau-
ATHOCTUKU U JIEIEHUS [IPELyCMOTPEHBI COOTBETCTBYIOIINE IIPOIDAMMHBIE
pacCyzKIaTesn, HHTePIPeTHpyonue (hopMaJIn30BaHHbIE 3HAHUS B COOTBET-
CTBHU C COIVIAIIIEHUSMHA O IPABIJIAX PEIIeHNs ITUX 3aaad B Menuiune. [Ipn
9TOM B CJIydae IUATHOCTHKHU <«BBITOIHO» PAbOTATH ¢ KOMILIEKCHPOBAHHBIMI
B3: yxe nakommeHHbIEe (POPMATH30BAHHBIE OMUCAHUS JTUATHOCTUIECKUX
3HaHUN psa 3a00IeBAHUI PACIIHPSAIOT BO3MOXKHOCTU Au(MDEPEHITNATHHOMN
JINATHOCTUKN «HOBBIX» 3a00JIeBaHUil ¢ HAKOIIEHHBIMK paiee. Bo Bcex ciydasix
B3 nomiexkar recrupoBanuio (Hanpumep, Ha HaOOPE STAJIOHHBIX CJLYUYAEB).

2. Paspabotka 6a3 3HaHuii
2.1. WcTto4HunKku 3HaHui No BOCnasuTesnbHbIM 3aboneBaHusM cepaua

B kadecTBe ncrouHnKa 3HAHAN HCIOJIb30BAINCH OMUIHAIBHO YTBED-
2KJICHHBIC MEJUINAHCKNAE JOKYMCHTEI B BIJE KJIMHUYICCKUX PEKOMEHIauil u
MeTOIUYECKUX pyKoBoacTB Munucrepersa 3npaBooxpanennsa P®, IOCKOIbKY
KJIMHIYECKUe KapIUOJIOTU UCIOJIb3YIOT UX B CBOEH paboTe U JOBepHUe K 9TUM
ucrognrkaM 100%-Hoe, a TakKe ydueOHast MEJUIMHCKAS JIUTEPATypa U HayIHbIE
crarpu [16,17]. Tak Kak pacno3HaBaHUE TAKAX TEKCTOB € MOJHBIM U3BJICYEHIEM
JUATrHOCTUYECKUX IIPU3HAKOB M METOJIOB JICYCHN aBTOMATHICCKH IOKa He
obecrieguBaeT IIOJIHOI'O U3BJICYEHUS MMEOIIErocs B HUX <«MEIUIIMHCKOIO
CMBICJIay, OCOOEHHO JUHAMUKH IIPOIECCA PA3BUTHUS, TeUeHUs 3a00/I€BaHUIN,
OBL/IN IIpUBJIEYEHBI KCIEPTHI 10 (DOPMAIU3AINN MEJUIIMHCKIX 3HAHMIM.

[Tocsemytommue Bepcust B3 OyIyT co3/1aHbI IIPU TIOSIBJIEHUH 3aCJTy KABAIOIINX
J0Bepus HAOOPOB JAHHBIX, TPpU OOHOBIEeHUN MUH3IPABOM KINHUIECKUX
PEKOMEeHJAInil, a TaKKe IIPU B3aUMO/ICHCTBUHU C SKCHEPTAMU U3 KJIMHUYICCKON
[IPAKTUKU, 3aNHTEPECOBAHHBIX B (DOPMAJIM3AINN UX OIBITA.

2.2. HanonHeHwne 6a3 3HaHui

Nudopmarmontbie pecypchl CepBUCa MPEACTABICHBI CJIEIYIONIMA KOMIIO-
HeHTaMn: Baza MeaumuHcKoil TepMUHOJIOrNY U Hab oaeHuit, basza snanmit
JUATHOCTUKY BOCHAJUTEILHBIX 3ab0seBanuit cepaia, ®apMakoIornaecKumit
crupasounuk, baza MKB-10, Baza 3nanunii o jieuenuu 3abosiepanuii, Apxus
9JIEKTPOHHBIX ucTopuit 6osesneit. Kaxxpiii mHGOPMAIMOHHBIH PECypPC sIBJISETCSI
MCTOYHUKOM JINOO TEPMUHOB, JJUOO HEITOCPEICTBEHHO 3HAHUN JIJIS PEITCHIST
BOIIPOCOB B JIMAIHOCTHKE WJIM JIeYeHUsI BOCHIAJMTEIhHBIX 3a00JIeBaHI cep/ilia u
pecypchl 00bICHEHHH MTPOIECCa TUATHOCTUIECKOTO MTOMCKA, M PEKOMEH TOBaHHOIT
Tepanuu. B3 UMeT ceMaHTUYECKOE IIPeJICTaB/IeHne, C(DOPMUPOBAHBI C IIOMO-
MIBIO PeJIAKTOPA 3HAHUM, 9TO MO3BOJIAET 00eCcenTh UX (POPMUPOBAHUAE 1
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MOIu(UIIIPOBAHIE HEIIOCPEICTBEHHO sKcepTamu 3uanuit. Mudopecype «basza
MEeIUITMHCKON TEPMUHOJIOIUA U HAOIOAeHUiT» ObLI PACIINPEH TPU3HAKAMUI
7 HaOJIFOIeHUSIMU, HEOOXOIUMBIMU JIJIsi OIMMMCAHNUS HOBBIX BOCHAJIUTE/IBHBIX
3abosieBaHmit Cep/IIa.

s paszpaborku B3 6b11 ncnonbzosan Komiuieke ogrosoruii IACPaaS:
«OnToJiorns 3HaHUi 0 AMarHoCTUKe 3abosieBanuii», « OHTOJIOrUs JIeUeHUs
3a00JIeBAHUIT».

CdopmupoBantasi «basa 3HaHWI 0 IUAIHOCTHKE BOCHAJIUTEBHBIX 3a00J16-
BaHU Cep/lay BKJIOYAET CTPYKTYPUPOBAHHBIE (DOPMATHU30BAHHBIE SHAHUSI
0 CJIeAYIONUX 3a00eBAHNAX: MH(MEKIIMOHHBI MUOKAP/INT, NHQMEKITNOHHBI
TIEPUKAPIUT, OCTPBIM U MOIOCTPHIIT OaKTepUATbLHBIN SHIOKAPINT, OCTPHIH
naHkapuT (4506 monsTHit). JIjist IMArHOCTHKH BOCHAIUTEBHBIX 3200 eBaHMi
cep/ilia OKCaHbl: (POPMBI 3a00JIEBAHUST BO3MOXKHBIE CTEIIEHU THAXKECTH, Ba-
puanThl dTrosoruu. JlonoJHNTeIbHBIE CHUMIITOMOKOMILIIEKCHI C OIMCAHUEM
crrennUIECKUX TPU3HAKOB COPMHUPOBAHDI JIJIsI BO3BMOXKHOCTH JI€TAIN3a-
nuu uarsosa 3aboseBaHuil B Xo/ie Je4eOHO-TMArHOCTUYECKOrO IIPOIECCa 1
dbopMupoBaHus pa3BepPHYTOr0 KJIMHAIECKOTO auarnosa. Vcmop30BaHHas
TACPaaS-onTosorust 3HaHUN O JUATHOCTUKE JIA€T BO3MOXKHOCTH BHECEHUsI
0COOBIX (CJIOKHBIX) CIIyYaeB, C KOTOPBIM BPAYU BCTPEYAIOTCS B KJIMHAYECKON
npakTuke (M TaKue CUMITOMOKOMILIEKCH ObLIM BHECEHBI B 6a3y 3HAHUIA).

st Bo3MoKHOCTH qudDepeHnnaabHOl TMarHOCTUKNA BOCITAINTETbHBIX
3aboJieBaHmil ¢ IpyruMu OOJIe3HSIME cepara, b3 ObLIa JOMOHEHA U PACIIHPEHA
nHbOPMAaIMOHHBIM pecypcoM «DBaza 3nanuit 3a00s1eBaHmil cepIeaHO-COCYAUCTOM
CUCTEMBbI», KOTOPBII [IOMOJIHATEIFHO BKJIIOYAET ONUCAHUSA TAKUX 3a00Ji€BAHUI
KaK: OCTPBIi MH(MAPKT MUOKAP/A, CTEHOKAP/IMs HAIIPSXKEeHNUsI, HeCTaOUIbHAS
CTEHOKAP/IUsl, TUIIEPTOHUYIECKAsT OOIE3HD U JIP. DTOT PECyPC UCIOJIb3yeTCst
panee pa3paboTaHHBIM Ha IaTdOpMe cepBucOM «/lmarHocTuka 3abosieBaHmit
CepIIETHO-COCYINCTOl cucreMbl» [14]. Onmcanne 6a3pl 3HAHUI 10 TUATHOCTHKE
3abosieBanuit Bkiodaer 6osiee 5000 moHATH.

Jlnist reHepanun peKoMeHaImit o tedennn copmuposat pecype [18] «Basa
SHAHUI O JICYEHUH BOCIAJIUTEIBHBIX 3a00JeBanuii ceparas (1311 monsruit).
B neit ckomburmpoBaHbl hparMeHThl KJIMHUIECKON KAPTUHBI 3a00/I€BaHNUs,
0COOEHHOCTE JUHAMUKY 3a00JI€BaHUS U METObI JIeUeHUs HA OCHOBE JAHHBIX
0 KJIMHUYIECKO# 3 DEKTUBHOCTH JIEKAPCTBEHHBIX CPEICTB. 1aKOil MIPUHITHIIT
MTO3BOJIUT COYETaTh CTAHIAPT JiedeHus OOJIE3HN W WHIUBUYAIbHYI0 TAKTHKY
JIe9eHNUsT KaXKJIOTO IAIMEHTa, a TaKyKe BHOCUTH U3MEHEHUs B IIPOIECC JIEICHUS
[IPU MOSIBJIEHUN HOBBIX KJIUHUYECKU 3HAYUMBIX Mokasareseil. Haznadenue
IIepCOHUMUITTPOBAHHOTO JIEYEHUSI U €r0 KOPPEKIINS BO3MOXKHA OJiaroiaps
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onucanuio B B3 pasiimIHbIX CXeM Tepalny JIaHHON rpyIisl 3ab01eBaHuit
C y4eTOM IOKa3aHWil U IPOTHUBONOKA3aHUI K HA3HAYEHUIO JIEKAPCTBEHHBIX
mperaparoB, 0a3UpPYOIUNACs Ha yJYeTe WHUBUIYAJbHBIX OCOOEHHOCTEMl
KaXKJIOr'0 9€JI0BEKA, OCHOBAHHOE Ha, KJIMHUYECKUX, TeHETUIECKUX, TeHOMHBIX U
CpEeIOBBIX (PaKTOpax.

3. Mertopg peanusauun pewsatensi 1 CpegCcTB KOHCTPYMPOBaAHUS
cepBsuca

st aBTOMATH3AINY PEIIeHns] HHTEVIEKTYAJIBHBIX 33724 C HOJIy YeHIeM
O0bSICHEHNH TUIIOTE3 (O PENIEHNN) UCIOB3YIOTCS METO/Ibl NHKEHEPHUU 3HAHMIA.
s 3agaa muddepeHnuna bHO JUarHOCTUKU U TTePCOHUMUITTPOBAHHOTO
JIEYE€HU s, OHTOJIOTHSI, BO-IIEPBBIX, OTPAXKAET CTPYKTYPY COOTBETCTBYIOIINX
3HAHUI U3 MPEIMETHON 00JIaCTH, a BO-BTOPBIX, YCTAHABIUBAET CTPATErNN
[ouCKa perrenns win GpopMupoBanus pesysiabrata. OHE MOT'YT 3aBUCETH OT
CyTH 337241, poJu cucteM ¢ B3 u npepnourenuii nosb3oBaresneil (Hampumep,
[IpeJyIaraTh 1 OOOCHOBBIBATH JIyUIllee PEIleHne, IPeJIaraTh BCe BO3MOXKHDIE
pellieHns, KPUTUKOBATh KayKI0€ [10Jb30BATEJLCKOE PEIIeHNe U T.II.).

KonkperHast crparerust BbIIBUXKEHUS TUIIOTE3 JJIsl JTUATHOCTADPYEMOTO
AHOMAJIBHOT'O IIPOIecca TPedyeT MOJIHOCTHIO IIOATBEPANTL HEKOTOPBIN 8apuanm
pazsumusa npoyecca JTuOO TPedyeT HANTH BCe HEOTBEPTHYTHIE 8APUAHIMDL
Pa36uUMUA BCEX AaHOMAJIBHBIX mporieccoB. CTpaTernn moncka siBjsiOTCS OHUM
U3 BUJIOB OHMOAOZUMECKUT CO2AQUEHUT TI0 TPUMEHEHWIO STBHBIX 3HAHWIA JIJIsi
KOHKPEeTHBIX 3a/1a4. [lojepKka NpUHATHS PENIeHuil 1l OJIHOI 3a/1a9u
(um reHepalysi pelenusi) IPOU3BOIUTCS COOTBETCTBYIONMM POrPAMMHBIM
paccyxkaaresieM (reasoner), CIENMAIN3NPOBAHHBIM Ha OHTOJIOTHU 3HAHUN J1JIsT
9TOi 3a/1a9M U OHTOJIOIMYECKUX COTJIAIIEHUSX. TaKoil crienuajm3npoBaHHbIi
pewamens THTEPIPETUPYET 3HAHUS: IIPOU3BOIUT 00X0J1 OHTOJIOrHIecKoit B3,
B COOTBETCTBHU C COTJIAIIIEHUSIMU, BBIIBUTAL, JIMOO OIPOBEPTasi TUIIOTE3bI,
paccyzKiaerT u cobupaer apryMeHThl B [IOJIb3Y OJHUX Bepcuii, rumores (u
[IPOTHB JAPYruX), GOPMHUPYsl IPAKTUIECKH IIOJIE3HOE 00BACHEHUE.

Cojiepzkanue OJJHOIO U3 OHTOJOTMYECKUX COIVIAIIEHUN JJIs JICIEHUS:
«BO3MOKHO yCTPaHEHHe cuMIToMa (6uda npobaemot), HOATBEPIKIAEMOIO
TEKYIUMHA BXOJHBIMU JAHHBIME, ecjin B B3 cpeji MHOXKECTBA IEPUOJIOB
pasButus (Buma nocaedcmeuti npobaemovt), OXKUIAEMBIX IIOCIE MEKYULE20
nepuoda, €CTb NEPHUO, B KOTOPOM CUMIITOM OyzerT B HOpME (KOMIOHEHT
HOPMAABHO20 cocmosanus), U B B3 das makoeo nocaedcmeus yKa3aHbl BUIbI
603deticmeutl, 1 BOSMOXKHOCTb 3TUX 6030eticmeull He OTBEPIraeTCs TeKyIIUMU
BXOJ[HBIMU JTAHHBIMU.
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Crenuam3npoBaHHBIN PACCYKIATEh I TOAAEPKKU PEINeHs 3891
orHOCHUTeNbHO TeKyinedi curyaruu (gokyment YMK nmu DVB) renepupyer
00bsICHEHIE B COOTBETCTBUU C COIEPXKUMBIM JOCTYITHOW OHTOJIOTMYECKOM
B3 u ¢ cornmamennavu. KpamndunupoBaHHOMY MOJB30BATEIIO TOJIE3HO
00bSICHEHHE C OTCHLIKON K BO3MOXKHBIM M OOHAPY2KUBAEMBIM IIPUINHAM,
CJIEJICTBUSIM, BJIUSIFOIIUM (DAKTOPAM, CBOMCTBAM, YCJIOBUSIM JIJIsl COEIMHEHUSI
JacTeil B KOHCTPYKIWIO U T.7. B ¢BsA3u ¢ 3TuM «Hanbojiee MOHSITHBIM U
HamMeHee 3aTPATHBIM» Oy/eT oObsCHEeHUe, CTPYKTYpPa KOTOPOTro OJIM3Ka,
K CTPYKType 3HaHuii (ee aHAJIOT UJIM ee MHBEPCHsl) — U CYTH HPUMEHSEMBIX
COTIVIAIICHUH.

Crienuaim3anpoBaHHbBII IO OHTOJIOTHH PACCY2KIATEb B IPOIECCEe PACCYKIe-
HUST ¥ OMCKA, TUIOTe3 [IPUMEHSIET IIPABUIa 00pabOTKI: CBA3BIBAHUS NOCHLAOK
CO CAedcmBuUAMY U TTOUCKA NHMOPMAIIAN IS TOITBEPIK/ICHUST TOCHLJIOK.
O6br4H0 06pAbOTKA MMEET HECKOJIBKO ITAMOB. JTO MOUCK B OMHMCAHUN TEKYIIei
curyali (BXOIHBIX JAHHBIX) (DAKTOB [isl HOJATBEDKICHHS YCJIOBUIl [OSIBICHMU
poIEeccoB (BBIBOJ B OTUET-O0LACHEHNE KAXKIOTO TIOATBEPKIAEMOI0 YCJIOBHS
[IPOBEPSIEMOrO IIPOTIECca U BeeX (PAKTOB, COOTBETCTBYIONIUX TIOITBEPKIACMOMY
YCJIOBUIO); IIOUCK B OIUCAHUU TeKyleil curyanuu (hbakToB Jisl IIOITBEPIK ICHUsT
BapUaHTa T€UeHUsl Iporecca (BBIBOJ B OTUET-00bsICHEHIE KaXKI0T0 TIPOBEepsie-
MOI'0 BapUaHTa HPOIECCA TeYEHUs U BCeX (DAKTOB, COOTBETCTBYIOIIUX €MY);
BBIIBUKEHIE TUIIOTE3 HA OCHOBE TIOJITBEPKJICHHBIX U HEOTBEPTHYTHIX MOCHLIOK.

IIpu cozmanum aaropuTMoB 0O0pabOTKa MHMOPMAIINNA PACIIPEIETSIETCS
Ha pabory Hax B3, pabory ¢ dakramu, paboTy mo pukcanun apryMeH-
TOB-00bsICHEHNI B OoT4UeTe-00bsicHennu. Hanpumep, mist co3manus ajaropurma
NPOBEPKU 2UNOMESBL O BAPUGHME PA3BUMUA U 000CHOBAHUA BAPUAHING OJTHA
mporpaMMHasi eJIMHUIR padoTaeT Hall MPUIUHHO-CJIEJICTBEHHON CBSA3BIO
«BApUAHT PA3BUTHUSI— MIPU3HAKU» U OOPAIAETCS K JIPYTUM: NPOGEPKA HAAUNUA
npusnaka (cpeau GAKTOB), NPOGEPKA 2UNOME3bL O COOMBEMCMEU ZHAMEHUS
NPUIHAKA, YCMAHOBAEHUE CTNAMYCAL NPOBEPEHHO20 NPUSHAKE B «OODICHEHUN,
YCMAHOBACHUE CMAMYCA NPoseperoti 2unomedv, 1 T.J. IIporpaMMHast eJJMHUTIA,
06pabaTbhIiBasi CBOM BUIBLI CBA3€l MEXKTy dJIeMEeHTaMU MHMOPMAIINU, J1e1aeT
[IPOMEXKYTOYHBIE 3aKJIIOUEHNsI [TPOIIECCa JIOTUIECKOro BbIBOA. B ajropurme
pernareist IPOUCXOIUT TOOYEPETHBI BBI30B MPOIIELyD BHIBOJA CJIEICTBUI
13 06pabOTAHHBIX MTOCHIJIOK, KOTOPBIE 3aIlMCHIBAIOT PE3YJILTAT IIPOBEPKU
ITOCBLIOK B OO'bsICHEHUE.

Cozmanupiii Ha obmaanoii wiardopme IACPaaS crenuamsuposanubiii (Ha
OHTOJIOIMH 3HAHUI M OHTOJIOTUYECKHUX COIVIAIICHUSX) pelamend cHOPMUPOBAH
JIEKJIAPATHBHO, MHTErPHPOBAH C TI0JIb30BaTeIbCKUM HHTepdeiicoM (pucyHok 1).
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Pucynok 1. Cxema crienuau3upoBaHHOTO PEIaTesIst

Pemarens pazpaboTan ¢ mpuMeHEHUEM areHTHOTI'O IO/IX0/a: KOPHEBOM
arenT obecrieanBaeT (QYHKIIMOHAJIHHOCTh HHTEepdeiica 1 B3anuMo,ieiicTBIe

II0JIb30BaTeJId C CHCTGMOP’I, a TaKzKe OTBeYaeT 3a BbBISOB ar'€HTOB BBIITOJIHCHUA
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moJ[3a/a4 JUAHOCTUKY U JiedeHus. PopMaabHbIMUA TapaMeTpPaMi PeIiaTe st
SIBJIIOTCS METKH OHTOJIorn4deckux ba3 3uHanuit u 6x00noir mHMOOPMAITHOHHBIX
pecypcos (mabopos DUB).

3.1. MNMonb3oBaTenbCcknii MHTEpPhEnc NHTENNEKTYaIbHOrO CEPBUCA

[Tonb3oBarenbekuit mHTEPQENRC CepBUCa COCTOUT U3 TPEX OCHOBHBIX JYaCTell:

» Unrepdeiic BBOmIa ncTopuit 601e301
« Nurepdeiic mpocMoTpa pe3yIbTaToOB AUATHOCTUKH

« Unrepdeiic mpocMoTpa PEKOMEHIOBAHHOTO JICTEHUS

Nutepdeiic BBoma ncTopuii 60J€3HN MPETOCTABIAECT BO3MOKHOCTH BBECTU BCIO
UMEOILYI0CsT MHMOPMAIHUIO 110 60JIe3HN (PUCYHOK 2).

B3 =ME-M67 [VIcTopuA GonezHn UK HaGnogexHui v.4] &
Pe2ynkTaTe! qHarHoCTHKH
(2] NacnoprHar yacTs
(£ MHbekUMOHHEIR MiokapauT (MoRWALIE W AONToXWTENH 60 neT
éajﬂ‘(’jb' R Obuwas cnabocTb
% LU Thpvna] BHECTH HEOCTAIOWME AaHHbIE:
{71 Temneparypa Tena [Mpuaax] Hanuuue xanobsi
£31 YromnAemocTs [MpuaHar] e
l:l+ [ripustiak] © YacToTa Nynkca Ha NYYesoi aprepid @ umeerca
OFbEKTUBHOE COCTOAHHE
© YacToTa AEXaHNA
{7 PeayniTaTkl KOMMOTEPHOI NOCTAHOBKM AHATHO33 + OBlWwan cnadocTs O oreyrereyer
(1] PeaymbTaTL! KOMMEKITEPHOMD HAZHAUEHHA NEYSHUR & TPONoHMH | BMOXMMMECKOE WCENENIOBAHIE KDOBH -
# () 01.06.2023-02:57-00.000 [naTa oOpaenma] o TponoHMH T GHOXHMUECKDS HCCMIE0BaHHE KDOBH /] BhIpakeHHOCTh
123 AnamHes #nam
{01 VCCrenoeaHiA MHCTPYMEHTANEHEIE 7 3 O ymepeno suipakenuan
0] MccnenoesaHin nadopaTopHsle ® supaxennan
(2] NleueHme. HasHAUBHHOS BpAUOM
{1 MpeaBapuTensHLIR Auarioa O peako BuipakenHan
-4 [Acmopus HacmonLIE20 sa60neaanus]
+ [Auaeros] TeproaniHocTs
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Pucynok 2. Marepdeiic BBoga ucropun 6osie3HI

Ocobennocts nHTEpdEiica BBOJA NCTOPUIl OOJIE3HN 3aKTF0YAETCS B TOM,
9TO OH aBTOMaTHYECKU (DOPMUPYET U CBSI3BIBAET MEXKJIy CODON 3HAHUS,
ITIOCTPOEHHBIE TI0 PA3HOPOIHBIM OHTOJIOTUSIM. DTO 00ECTIEINBAET BHICOKYIO
CKOPOCTH BBOJIa CTPYKTYPUPOBAHHBIX HCTOPHiT DOJIE3HEN HA OCHOBE MHOXKECTBA
Pa3HBIX 0OIBINX (DOPMATM30BAHHBIX 0a3 MeIUIMHCKUX 3HaHuit. Paccmorpum
o/IpobHEee, KaK 9TO IMPOUCXOIUT HA ITPAKTUKE.

Ha pucynke 3 npezcrasiierbl (HEMHOIO YIPOIIEHHO) JBE OHTOJIOTUH,
KOTOpBIE€ HEOOXOIUMO COOTHECTH JIPYT C APYTOM Jjisi aBTOMATHU3AINI BBOJIA
MIpU3HAKA M3 UCTOPUHU OOJIE3HMU.

C 0/HO# CTOPOHBI, 3TH CTPYKTYPHI JIOCTATOYHO TOXOXKH, TaK KakK, I10 CyTH,
IIPEJICTABIIAIOT cOOOi ONUCAaHUe IMPU3HAKA U, B YACTHOCTH, JIaXKe MMEIOT
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CTpyKTypa npusHaka B base
CrpyKTypa npusHaka B Apxuse b MeANLMHCKOW TEPMUHONOTUN 1
HabnoaeHuin

ﬁmnak \
MpocToit npusHak
TN BO3MOXHbIX 3Ha4EHWNI
K \ ayecTBeHHBIE 3HaYeHNs
3HayeHne
Yucnoeble sHayeHNa

3HaueHue
e/iMH1LLa n3MepeHns

Mpu3Hak
Xapaktepuctuka 1
KauecTBeHHble 3HaueHus

3HavyeHne
Yucnosble 3HaueHUs
CocTaBHble 3Ha4YeHUs

3HavyeHne

XapakTepucTuka
e/MH1LA U3MepeHus o
Tun BO3MOXHbIX 3Ha4EHUN

XapakrepucTtuka 2
KayecTBeHHble 3HaueHuns
3HaueHne
Yucnoeble sHaYeHNa
3HayeHue

€/IMHULLA N3MepeHNs
Xapaktepuctuka 2
\\ Xapaktepuctuka N /

PucyHok 3. Pasuopogmbie cTpyKTypbI (OHTOJIOTHN)

Xapaktepuctuka N

MTOJTHOCTBIO COBIAIAIONINE 3eMeHThl. Ho, ¢ Ipyroit CTOPOHBI, 9TU CTPYKTYPhI
JaJIEKN OT TIOJTHOTO COBIIQ IEHUs: TAK B OHTOJIOTUU CIIPaBa MOXKHO YBUJIETH:

(1) HEKOTODBIE BCIIOMOTATEbHbIE 37IeMeHThI («THIl BO3SMOKHBIX 3HATEHUIT» ),

(2) pasnenenne npusnaka Ha noxrunbl («IIpocroii npusnaky», «CocraBHoil
UPU3HAKY ),

OTH CTPYKTYPbI He ObLIHM CIEJIaHbl OJMHAKOBBIMU IIPU OHTOJIOTHIECKOM
WH>KUHUPUHIE, XOTs 00€ OTBEYAIOT 38 CYIIHOCTDL <IIPU3HAK», MOCKOJIbKY
IPEHASHAYECHBI I8 PA3HBIX Ie/Ieil: CTpyKTypa npustaka B DB nanenena
Ha BHECEHUE NPHU3HAKOB C KOHKPEMHbLMU 3HAYCHUSIMHI, B TO BPEMS KaK
B Basze MeaunuHCKO# TepMUHOIOrMN 1 HAGJTIONEHWH — JIJIsT OMUCAHUST 6CET
6apUAHMO6 3HATEHUI TPU3HAKA, CHHOHUMWN, HOPMAJBHBIX 1 PeQEPEHCHBIX
nnarna3zonos. Hanpumep, npusnak «Temneparypa Tena» B apXuBe HCTOPHU
6os1e3HU OYJ/IeT UMETh KAKOe-TO KOHKPETHOE 3HadeHue, Hanpumep, 37.0, a
B Base on 6yuer umers nuanazonsl 3Hadenuii (Hanpumep, 35-42). Kpome
TOTO, Ujesd aBTOMATU3AIMN CO3JaHus naTepdeiica 3aKI09aeTCa TaKXKe 1
B TOM, 4TOOBI IIOCTAPATHCSA HE 3aBUCETh OT TOYHOIO COBIAJCHUS CTPYKTYP
JIAHHBIX, a, HA00OPOT, IPEJIOCTABUTh MAKCUMAJILHYIO0 THOKOCTh B BOBMOXKHOCTH
HOJIKJIFOYEHHsT TPOU3BOJIbHBIX 023 3HAHUI C UX HECOBIAJIAIONIUME CTPYKTYPaMH.
Takum 06pa3oM, B JAHHON 3aja9e MbI HIMEET JBE PA3HOPOIHBIE CTPYKTYPBI
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3HAHUH, KOTOPbIE BCE K€ HEeOOXOUMO aBTOMATUIECKU COOTHECTU MEXKTY
coboit. Jlna peanuzanuy TOH 33712491 IPEIJIO2KEHO BBECTH JIOIIOTHUTETBHY IO
CTPYKTYPY — TabJIHILy, B KOTOPOIl OYAyT ONUCAHBI HEOOXOINMBIE CIIEINAJIbHBIE
CBSI3U JIJIsl YCTAHOBJIEHUA COOTBETCTBUA MEXKY Pa3HOPOJIHLIMU OHTOJIOTUSMU.

Kaxiprit a71eMeHT B JIaHHOM CTPYKTYPE OMUCHIBAET JIEMEHT UCLo0Awet
OHTOJIOTUH, KOTOPBIH JTOJIZKeH OBITh IPEe0OPa30BaH it CTPYKTYPBI KOHeuHOU
outosioruu. [lose «Ilenn» ommcpiBaeT, KaK JOJKEH OBITH IIPEICTABIIECH «JIe-
MEHT» HCXOJSIIell OHTOIOrnY B KOHedHOU. [Ipn 9TOM BO3ZMOXKHBI CJieIytorine
BapuaHThl: ecyin «Llesby comepRuT HEHyIEBOE CTPOKOBOE 3HAUEHUE, TO IJIEMEHT
UCXOJISAIIEH OHTOJIOIMY TIEPENMEHOBBIBAETCST B COOTBETCTBUU C ITUM 3HAYCHUEM.
Ecim xke «Ilenb» He COMEPKUT HUKAKOTO 3HAYECHUSI WJIM COIECPYKUT 3HATCHUE
«nully, TO 9TO 3HAYUT, UTO IJTEMEHT UCXOJISINEH OHTOJIOIUHI TOJIXKEH OBITH
«BBIPE3aH» W3 CTPYKTYPHI KOHEYHOII OHTOJIOrUU. «Buipesarues d71eMeHTa
He O3HaYaeT yJAJeHUe 9TOr0 JIEMEHTa, a JIUIIbh CKPBITHE ero 3arojI0BKa,
BCE JIOYEePHUE IJIEMEHTHI 9TOI0 JIEMEHTA CTAHOBSITCS JIOUYEPHUMU JIJIS €10
DOJIUTENIbCKOTO 3JIEMEeHTa (MEHsIeTCs HepapxXudeckasi CTPyKTYDa JiepeBa).
TToste «louepHuii 31eMEHT», HAODOPOT, CJIYKUT JIJIsi TOIO, YTOOBI B KOHEIHOI
OHTOJIOTUH MOABUACH TAKOW JIOUEPHUN IJIEMEHT, KOTOPbI €CTh y 33 aHHOTO
astleMenTa. OH TOSIBJISIETCST HE KaK IIYCTOI HOBBIN 9JIEMEHT, 8 KaK IIPOMEKY-
TOYHBII POAUTEIILCKUN y3€JI MeK/y TEKyIIUMUI dJIeMEHTaMU B KOHCYHO
oHTOJIOrHH (T.€. ONSATH MEHSIETCS MEPAPXUIecKas CTPYKTYPa JIePeBa).

st mpocMOTpa BBEIEHHBIX HUCTOPU OOJIE3HE!, BCEX BBEJIEHHBIX IIPU-
3HAKOB U UX XaPAKTEPUCTUK B HHTePdeEiice TPEIyCMOTPEHO NEPAPXUIECKOE
pazBopaunBaeMoe faepeBo. HekoTopbie BeTKH 3TOTO JepeBa nHTePdEcHO
peoOPa30BAHbI B OMIHY, YIIPOIIAs BU3YAIU3AIUIO CTPYKTYPDI 38 CIET CKPBITUS
He BJINLAIONINX HA PE3YJIbTAT JJIMHHBIX IEIIOYeK CTPYKTYp 3HaHwmil. Jlis
BHECEHUsI HOBBIX 3HAHWI TIOJIH30BATEIIO IIPEIOCTABIAETCA NHTEP(ENC MoncKa.
WNurepdeiic obecrieanBaeT MeXaHU3M KOHKPETU3AIUY [TOUCKA, 10 HECKOJIBKIM
KJIIOYEBBIM KPUTEPUAM-TIOACTPOKAM, BBOAMMBIM depe3 mpobest. [lonck moxer
YYUTHIBATh KaK YaCTU HA3BaHUIl IPU3HAKOB, UX XapPaKTEPUCTUK UJIU CTPOKOBOI'O
COJIEP>KUMOT0, TAK U BCIIOMOTATEIbHYI0 MH(MOPMAIIUIO O 3HAHUAX, HAIIPUMED,
CUHOHUMUIO.

Wurepdeiic mpocMoTpa pe3y/ibTaToB JUArHOCTHKU 0TOOpayKaeT pe3ysIbTaThl
JIMArHOCTUKHU B PA3HBIX (POPMaX, B 3aBUCUMOCTU OT UTOT'OB JUATHOCTUKH.
B cnyuae HexBaTKu Kakux-aub0 JAHHBIX WM 3HAHUN mHTEepdeiic oTobparxkaer
BCIO HEOOXO/IMMYI0 HH(MOPMAIIAIO U IIPEJIOCTABJIsIET BO3MOXKHOCTb BBECTU
JIOTIOJTHUTEJIbHBIE JJAHHbIE, aBTOMATAYECKU BBIIIOJIHAS 38 HOJIb30BATENId JacTh
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paborsl 1o noucky. B ciayuae nocrarounoctu nudopmarun B nanrepdeiice
oToOpazkaeTcst MoJIHAsT KAPTUHA JIMArHOCTUKH C HOJAPOOHBIMU OObSICHEHUSIMU
o KaxxjoMy kpurepuio. VIHTepdeiic mpocMoTpa peKOMEHI0BAHHOTO JIEYEHUS
orobpazkaeT BapHaHTHI JiedeHs! B (POpMe HePaPXUIECKOro JepeBa, B KOTOPOM
MO2KHO YBHJIETh BCIO HEOOXOUMYIO MH(OPMAIIUIO 10 CIIOCODaM JIeYeHus,
JIeKapCcTBaM, MEePHOJaM WX IPUMEHEHHUHA U T.1.

4. KoHCTpyMpoBaHWE MHTENNEKTYaNbHOrO cepBuca c pa3suBaemoii b3

Ha meaumnuackom mopraste mnardopmbr [ACPaaS unresiekryaabube
CEPBUCHI CTPOSITCS Kak «COOpKa» IIPOTPAMMHBIX KOMIOHEHTOB (CIenua-
JINBUPOBAHHOIO pertaresis) ¢ nHdOpManoHHbIMU ((DOPMAIM30BAHHBIMU
sHanusiMu B Bujie B3). X cBsi3bIBaHNE OCHOBAHO Ha PaspaboTKe 110 eJMHOM
ourosiorun. [lepes cOOPKO# KaxKIbIil KOMIIOHEHT TECTUPYETCS B CBOEH TE€CTOBOI
cpejsie co cBonmu Habopamu TectoB. [Iposepka B3 st quarsoctuku Tpedyer
HaOOPOB JIEKTPOHHBIX ucTopuil 6oesnn (VB), rue nanuenT GbLI yCIEHO
JmarHoctupoBaH. [IpoBepsieTcst IpaBUJIBHOCTh U TOYHOCTD. IIpoBepka B3 st
epcoOHNUIMPOBAHHOTO JieueHust Tpebyer HabopoB IUB, rie namuent ObLT
BbIjIeUeH Jinbo crabusm3upoBaH. [IpoBepsieTcst IpaBuIbHOCTE U moJIHOTA. [locte
cOOpKH, IIPOIIECC KOTOPOI 3aHUMAaeT CINTAHHBIE MUHYTHI, COOPAHHBII CEPBUC
UCIIBITBIBAETCS HA CYNIECTBYIOIIEM KOHTPOJIBHOM Habope ciydaes (DUB)
¢ perrenueM Bcex TpebyeMbIX MOZ3a/1a4: IPABUIBLHON IOCTAHOBKHU JIMATrHO3a U
ycremHoro jiederug (¢M. pucyHok 4). OTBETCTBEHHOCTH 33 KAYECTBO HECYT BCe
YIACTHUKH.

» O Undcpexumonnbiii muokapamT
MBM72(MM 1-ro Tuna) 13 MUOKapaUT o Mackoit ocTporo cuapoma [Ci
{53 Mpuariakn, noaTaepKaalowve rnoTeay [Tpuatakn, NoATEEpKaaIoWwNe runoTesy]
1453 Mpyiaway ¢ (Mpusakn o
+ O Ocrpui xopowapeii cumapow 13 B0nb B rpyaHO/t KneTKe JKanobk! [Ipu3HaK (W codbiThe)]
-89 0cTpih ST (axunise n O Hanuuve xanobkl = umeeTcs 09.10.2018, 0:00 Mf] 1 Bap 1 [sHauerve]
'BHOCTH HEROCTAIOLMS AHHME: o BOfl 8 PYAHOR KNeTKe & MNokanusauus = 3a rpyAvHoi 09.10.2018, 0:00 M7 1 Bap 1 [sHaverve]
L s coeone {2 OBWan cnabocTs XKanobs! [pHaHaK (uni coBbiTHe)]
+ Hacrora nynsca Ha nyiesol aprepin 1423 Gpakuus BLI6poca nesoro Kenynodka YU cepaua [npusHak (wnn cobitve)]
° Aprepuansios aasnene © 25.0 % 10.10.2018, 0:00 M1 1 Bap 1 [sHavienvie]
o {3 Npyaraki o [Mpustakn pakTep
(2 Npariaki ¢ [Mpuatakn ¢
{3 Mpu3HaKy, xapakTepHsie, HO He non [MpusHaky, xapaKTepHie, HO He o
Bectn HegocTaloue aawsie: © Eonle 8 YA Knerke I Mpriskai, He « gakHomy [TIpHSHaKH, He OTHOCALLIE
= Tewnegarypa rena .
Syt sonos copasa {22 MpuaHaku, HeoGXOAMMEIE AR MONTBEPKAEHNA AUATHO3A, HO HE HANEHHEIE B MCTOPAN
© UacTora GepaesHbIX CORpaLLIeHHR (23 Mpushaku, xapakTepHble ANA Avarkosa, Ho He B McTopUM €

e a1 o prpas © He onposeprHyTa (4 0 1: 16 1) [Tor npoBepkM runoTeas! CumnT]

FUnoTe3L! 0 NpeaBapUTeNkHom AuarHose:

+ DIMBC.Ccrputh widpapir whors{ oot p— e,
f snoxapar | waots o ek Teuneparypa rena,Geyswocts
[EIEI e e A ———————————y

« O udpaper uoxapaa. Grouan dropim BHeCTH HeAoCTaloWve AaHKkIe: o BOb B TPYAHOM KNeTke

+ O Muchaper uwokapna. Apwrumsecsan dopua o Temneparypa tena

PucyHok 4. ®parMeHTsl auajiora ¢ BpadoM IIPU aHAJJIU3E BO3-
MOXKHOTO PEITeHUsT

BoamoxkuocTs fonostaenus u pacimpenus b3 obycioBiieHa oHTOIOrTYE-
CKHM TI0JIXOJIOM, ITO3BOJISIIOIIEM YKCIIEPTAM PEeaKTUPOBATh B3 B IPUBBITHBIX
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TepMHHaX U OIIEHUBATH a/IEKBaATHOCTH 3ad)I/IKCI/IpOBa.HHbIX 3HAHUIA. AﬂaHTaHI/IH
KJIMHUYIECKON CHCTEMBI U yripaBjenne B3 ocymecTBisercs HemocpecTBEeHHO
yepes MepeHoc HOBOW MH(pOPMAINU B CTPYKTYpUpOBaHHY0 B3 ¢ mpoBepkoil ee
HA CyIIECTBYIOIEM KOHTPOJHHOM Habope DUB (mmm HaGOPOB TIperesieHTos).
Yupasaars B3 guarnocruku TpebyeTcs B CBsA3U ¢ OOHAPYKEHUEM HOBBIX
3HAHUI: BBISBJIEHHBIX 3aBUCUMOCTEIl pa3sBUTHUsI 3a00JIEBAHUIT OT KATEropuil 1
XapaKTEPUCTHK IAIMEHTOB, OMYOJIMKOBAHHBIX U (DOPMAJIM30BAHHBIX B COOTBET-
crBuu ¢ ourosiorueit. Jist yupasnenust B3 npumensiercst mo0aBiieHne BapuaHTa,
TeueHUsl 3a00JIeBaHNs K y2Ke paHee cOOPMUPOBAHHBIM B TOW CTPYKTYpPH-
poBannoii B3, koTopas 6yJieT IPOBEPATHCA HA STAJOHAX (IPUMEHAIOTCS
aBTOMATU3UPOBAHHBIE METO/IBI JAJIbHENINEl POBEPKU Ha CYIIECTBYIONEM
KOHTposbHOM Hafope DUB). ITociie OMOKUTENBHBIX PE3YIBTATOB TIPOBED-
KU Ha KOHTpoJibHOM Habope DUB, nomydennas B3 ¢ HoBbIM BapmanTOoM
(«BEeTKOM»B CTPYKTYPUPOBAaHHON B3) MOCTYNHUT yUPABISIONIEMY HA 3aMeHY
OpekKHell Bepcuu.

Vupagsisars B3 siedenust Tpebyercst B CBsi3u ¢ 0OHAPYKEHNEM HOBBIX 3HAHMIA:
HOBBIX METOJIOB JIEUE€HUSI WU CBEJICHUI O HOBBIX BJIMSIHUSX JIEKAPCTBEHHBIX
CPeJICTB Ha MAIMEHTOB ¢ KOHKPETHBIMU XapakrepucTukamu. s yrnpasjeHus
B3 npumensiercss nobasiieHne BapuaHTa JiedeHus 3a00JIeBaHUsI WA YCJIOBUIA
JIUISE TAKOBOTO B C(OOPMUPOBAHHYIO CTPYKTYPY MOJIENN, CXeMbI U BUJIA JICUCHUS.
MeTo/ipl IPOBEPKY [PEeIAraeMoro JIeYeH sl Ha 9TajloHaX (KOHTPOJILHOM HaGope
OUB) He 103BOJISIOT [IeIaTh BBIBOJ O TOM, YTO JiedeHUe HEIPABUIILHO, ECJIU HU
B OJTHOM 3TaJjIOHe He IpuMeHsiicad HOBbIi meron. Ho Tpebyercs mpu mpoBepke,
qT00b! 0OHOBJIeHHas1 B3 mo3Bosnia cchopMupoBaTh pelleHre ¢ BApUaHTaMU,
OJINH U3 KOTOPBIX YKA3aH B ITAJIOHE.

5. MaTepMaJ’lbl ANA TecTupoBaHna n metogosiorna nposeaneHvs
TecTuposaHus

Ha srame arrectartoHHOrO TECTUPOBAHUS JJIsl TPOBEPKH PABUIBLHOCTH U
nocrarounoctu B3 ucnosb3yercst mHGOpPECYPC ¢ ITATOHHBIM HAOOPOM PeaIbHbBIX
ciyqaes (QUB unmun IMK). Haubosee adpdekTusHO COeqUHNTDL B 9TOM HAGOPE
CIydan U3 apXuBOB 9KCIEPTOB, Pa3pabOTINKOB U TI0JIH30BaTE/IeH-Bpadeil.

Ha moroke Takux ciiydaeB U3 HPaKTUKH OXKHUJIAETCS, UTO UCTUHHBIA
(3amoryMeHTHPOBaHHbI B peaibuoil DUIB) nuaruos 6yuer gubo momrsep-
JKJIEH CEPBUCOM, JINOO He ONMPOBEPrHYT (€ Mpeod/IaIaiomuM KOJIUIeCTBOM
HOJTBEPIK ICHHBIX HEOOXO[MMBIX IIPU3HAKOB). JlJIsl cilyuaes ¢ moTBEePK IeHHBIM
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(HHe OPOBEPrHYTHIM) JAUACHO30M TECTHPOBIIUK OXKUIAET, 9TO CEPBUCOM
Oy/leT IpeJIoYKEH BapUAHT JI€UYE€HUs, COOTBETCTBYIONIINI TPOIUCAHHOMY
9TOMY IAIMEHTY B PEaJIbHOCTH (HA3HAYEHME BCEX TAKUX Ke JIEKAPCTBEHHBIX
CpeICTB JInb0 aHAJIOTOB U3 TakKoi e dapMaleBTrdecKoil rpynmns). B cBs3n
¢ oOHapy KEeHUeM CJlydast U3 IPaKTUKU ([IPere/ieHTa), He COOTBETCTBYONIErO
(MM TPOTHBOPEYAINEro) SIBHO ONMCAHHBIM SKCIIEPTHBIM 3HAHUSIM B KOHKPETHOI
B3 (wu coBokynnoctu VB, meMoHCTPUPYONUX pa3BUTHE BOJIE3HN OTIUIHOE
OT HPEJJIAraeMOro CEpBUCOM Ha OCHOBE B3), 3KCIIEPTOM NPUHUMAETCH PEIICHUE
b0 0 1epeHoce ee/ux B 6a3y 0cobuir cayuaes (JJis UCHIOJIB30BAHUS B IIOUCKE
«MeTOOM BJIM30CTU» ), TG0 — B 00y JArONLy0 BEIGOPKY (JJ1s1 IPUMEHEeHUsI
METOJIOB MHJLYKTUBHOIO (710)00y4enus ). B HEKOTOPBIX CJIydasx 9KCIEPT MOXKET
IIPUHSATH pellleHre O JonoJHeHnd B3 HOBbIMU (hOPMAa/IM30BAHHBIMY 3HAHUSIMU.

st mpoBepku pabotsl cepsuca CC3 coszman apxus DB ¢ 3TajgoHHBIM
HAGOPOM PeAJIbHBIX CIydaeB (PUCYHOK D), B3ATHIX U3 OTKPBITHIX IIyOIMKAIMil
U3 UHTEPHET-IPOCTPAHCTBA (Ha TAKUX pecypeax Kak: www.lvrach.ru, https:
//cyberleninka.ru, http://heart-master.com, https://www.heartj.asia
u zip.). 10 ciaydaes U3 COCTABIEHHON KOJIJIEKIUH BBITPY?KEHBI KaK HabOp
naHubix (B json-dpopmare) Ha https://disk.yandex.ru/d/BFOmSxMuf jnORg).

PepakTuposate KomMenTWpomate  Baepx Buas  YaanuTe

Pegairuposat. Kowmewrwposats  Baepx Buus  YaanuTe

V540 30.06_(03)
He PEKOMEHI0BHO K Ha3HUEHMIO NIeeHU
PEKOMEHAOBANO K HASHAHEHNIO NieseH
2020 (Mopens Tepanun)
KnuH_pek,2020 (Cxema Teparn)
PecnuparopHasi nopaepxxa (Liens Tepanu)
CHIKEHME NPEANATPY3KH  AABNEHIS B MANOM Kpyre KposooBpauienw (Lien Tepanum)
1 (3ran Tepanim)
BosMOKHo K npuMenenmio

MBM40 30.06_(03) (1)

Tunotesbl o

Heobx r‘
XapaKT NPHaHaKW HaWGeHbI: TToBBIIEHHaR NOTHBOCTS
'HEOBX MPUIHAKY He HaAeHSI: Y TOMTIAEMOCTS, O3HOG

: Opeiuxa, Moxpora,

Teuneparypa rena

= O Uncexumonnuiit snoxapau <|
)53 VInexuponHLIA SHIOKAPIUT

B3 Mpranain,

B Mpuasann ¢ iy
CINpusva ¢ [Mpwawas c
B0 Mpuswann ¢ [Mpuswa ¢
-3 TIpMSHaK, He OTHOCALLMECS K AZHHOMY CHMITOMOKOMANEKCy [TIpHSHAKH, He OTHOCALIMECA K AGHHOMY C

O1 (Komnnexc pevictayiowyx sewects)
Hutpornuuepm (flefcTaylouiee seuecTso)

(2 Mpwrarn, HeoBxoaubie AT NOATEEPAREHHS AWArHO33, Ho He HARAEHHSE B UCTopiH Gonesw [MpHaw:
/3 Mpnswatur, XapaKTepHsie AR NOATBEPAEHAA AMrHO33, HO HE HATASHHBIE B UCTOpHA Goneswin [puHa
He onponepriyra (13102 3) [Wror nposeps: mumoests Cinant]
Brec HerocTaupe AarHe. o YromnseuocTs
o Oomod
= O Muchexumonneii mokapaut
+ O Midpewumonnsii nepmkapaur
= O Ocrpwii nankapaur
+ O ucpapkr moxapaa. AcTMaTmseckan dopma
+ 0 MBC.OcTpaii wibapxs wmoKapaa. BesSonesan wiiemin MAOKIpAa

= O Mncbapkr muoxapaa. Oreuman hopwa

Wsocop6uaa annwTpar ([leficTayiouee BeiecTso)
O1 (Bapwanr Haswaserus)
BOIMONHO K NPHMEHEHHIO
Pasoan n0mposKa
wriiac (eannya vavepeis)
1 (Huan rparmua)
10 (sepxHsn rpanmya)
O1 (NpopomkuensHocTs npuema)
5 (snaverme)
cyT (eauHMYa H3MEpeHHS)
HuTponpyccua hatpua (TleficTaytolee BewecTso)
MpoRomATenkHOCTS 3Tana Tepami
BuinonHeHsIe KpuTepM

PucyHok 5. ®parmMeHTs! [rajgora ¢ BpadoM Ha PA3HBIX ITAIax

IIPUHATUA PEelIeHUsT

IIpumep 1. B aumepamype obnapyoicer cayuati ud npaxmura «Ocmpoiti

muokapoum nod mackol urgapkma muokapda ¢ nodsemom cepmenma ST» [19],
0N MAKO20 8APUAHNG MEUEHUSA 3400NLEAHUSL OBLA CHOPMUPOBAH HOBBI
CUMNIMOMOKOMNIAEKC € ONUCAHUEM 000a80YHBIT 3HAMEHUT NPUSHAKOE (2a00,
00BeKMUBH020 00CA€A08AHUA, OGHHBIT AGOOPATNOPHHLT U UHCTPYMEHTNANDHBIT
ucenedosanui). Bamem ucmopus 6oaesnu nepesedera 6 SUB u npowaa
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nposepky na cepsuce. Cucmema npedioscura dee 2unomesos 0 npedsapument-
HOM JuGeHo3e, Nocne 66edeHUs JONOLSHUMENDHOT OGHHBIT CUCTEMA NPOGEAA
dugpepenyuanvryro uazHOCMUKY ¢ 00BACHEHUEM, MECMUPOBIHUE NOCMANOEKY
duazrosa npowno yenewro. Caedyrowutd aman mecmuposaHus CEA3GH
¢ pexomendyemotc mepanuet. IIpu xaunuveckom coomeememeut 3HaHul u
JAHHBLT UCMOPUY 6ONE3HU NPEONA2AENMCH CTEMA TEPANUL, BKAOUAIOULAA
HA36AHUE AEKADCNBEHH020 CPEOCTNBG, €20 J03UPOSKY C ONUCAHUEM DEAHCUME
npuema u NPodoAHCUMEALHOCTIU €20 UCTLOADI0BAHUA.

IIpumep 2. Ha medunyurckom wayuno-npaxmuseckom nopmane Lvrach.ru™
ONUCAH BAPUGHM GMUNUYHO20 Meverus muokapduma «Tpydnswi duaeros.
Ocmporti un@apkm Mmuokapoa uil MuoOnepurapoum?s, nocie mecmuposarus
HA CEPBUCE IMOM, 8aPUAHIT OvLA J00a6AEH 68 DAY 0COOBIT CAYHAES.

Ha maiileHHBIX B OTKPBITHIX IIyOJIMKAIMSX PEATbHBIX CIIYUasX C MISATHIO
MuokapauTamu 1 naThio apyrumu CC3 (pasMeneHHbIX B json-Habope JaHHbIX)
€ TIOMOTIBIO CEPBUCA MOIYIEHBI TaKIe Pe3yIbTaThl: 4 IMarno3a MOATBEPXKIEHbI,
5 cilydaeB MOJIy9U/IM HECKOJIBKO TUIIOTE3, BKJIIOYasl HCTUHHBIN JUarHo3 (OHu
UMeJI 9aCTh MMOJITBEPXKIEHHBIX TPU3HAKOB, OCTAJIbHbIE ITPU3HAKU OBLIN
3AIIPOIEHbI ), OJUH CJIydail OKa3aJcs ¢ HETHIUYHON KJIMHIMIECKON KapTUHOi (1
66T pa3MmertieH B 6a3e 0COOBIX CJIyYaeB, TAKXKE MCIIOJIb3YEMOM IS TI0/IEPKKA
pelleHuil Bpada); Jjisd MIeCTU ObLIO MPEIJIOKEHO JIeYeHNe, aHAJOMTNIHOe
KOHTPOJILHOMY — COBITAIN (hapMaKOJIOTUIECKUE TPYIIIHI JIEKAPCTBEHHBIX
CPEeIICTB, & JijIsd TPEX ONMUCAHHBIX PEAJIbHBIX CJIy9aeB ObLIO HEIOCTATOIHO
JAHHBIX U5 IEPCOHUMUKAIIAN JIEYEHS.

AnpobupoBaHHble ciiydan ObLIN TaKKe HCIIOJb30BaHbI JJisi CPABHEHUSI
BO3MOKHOCTEI JIPYTUX HSTH JOCTYITHBIX CEPBUCOB IIOMOIIU BPAIeOHBIX PEIICHUI.
IToury HM B OZHOM M3 HHUX HEJIb3s OBLIO IIPOBECTH IHOJIHOIEHHYIO IUAIHOCTUKY,
TaK Kak UX CJIOBapb IPU3HAKOB MUHUMAaJIEH (U c1abo pacimpsieTcs, Kak
CJIeJlyeT U3 IOBTOPSIEMBIX IKCIIEDUMEHTOB C MHTepBaJaMu 3-6 Mecsies).
Her BozMoxKkHOCTH 06paIiaThCst K JIOKYMEHTY, IIPUXOAUTCS TPATUTH BPEMsI
Ha HOBBII MOBTOPHBIA BBOA. B mcTopuu 6OME3HN ¢ IHCIOM MPU3HAKOB OT 12 110
35 BBOAUTH yAABAJIOCH TONBKO UX dacThb (or 25 mo 80%), a NCTHHHBIN AMATHO3
BOIIIEJI B TOII-D TOJILKO B IrecTu ciydasix. O0bsicHeHus ub0 HET, JInbo UM
MOYKHO CUHTATH BOIIPOCHI C OTBETOM <«JIa», B JIyUIIIEM CJIydYae BBIBOAUTCS
IepevYeHb TeX YKa3aHHBIX OTKJIOHEHHUII OH HOPMbI, KOTOPBIE IIPUCYIIN TUIOTE3E.
ITomormmb B mevennn 3ab0/IeBaHUil cepiia TeHepUPYeT JIMIIb OAUH U3 TISITH
CepBUCOB. Pe3ysibrar OTJIMYaeTcs OT IPEJIOKEHHOI0 B 9TAJIOHHOM IIPEIe/IEHTE.
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O6bsicaennst HeT. Takum 06pa30M CJEJIaH BBIBOJI, YTO JOCTYIIHBIE CEPBUCHI
He MHTErPUPOBAHBI C MEJIUIMHCKUMU JOoKyMeHTaMu, He naror mompoOHbBIX
00bsICHEHUIT, a BEPHBIE TUIIOTE3BI BHIIAIOT JJIsl CAYIaeB, KOTOPbIE OYEBUHBI
UJIA XOPOIIIO OMUCAHBI B PEKOMEHIAIMSIX. AanTarnysi K HOBBIM 3HAHUSIM MMEET
MeCTO B IBYX CEPBUCAX, PACIINPEHNE CJIOBAPS MIPU3HAKOB OTCYTCTBYET.

6. OueHku Tpyposarpar

Omnrostorus 3HaHUIl O JUATHOCTHKE 3a00JI€BAHUIT SIBJISIETCSI PE3YJILTATOM
paboThI CHENUAICTOB B TEUECHNE HECKOJIBKUX JIET, & II0CJIe YCIIEIIHON arpoba-
MM B HUCCJIE/IOBATEILCKIX KOJIJIEKTUBAX CTaJla OCHOBOM IS IIPOM3BOJICTBA
CIITIBP no pazmuuaneiM zHo30sm0rusiM. Ha dopmupoBanme 1o neit 6a3bl 3HAHAN
10 BOCHAJIUTEJIbHBIM 3a00J1eBaHusIM cepala (MUOKAPIUTOB, IIEPUKAP/IUTOB,
SHJOKAPIUTOB U JIP.), BKJIOYas [IOUCK B JIUTEPATYPE OCOOBIX, CIIOKHBIX
CJIydaeB, a TakxXKe co3manne 3TaaoHHbix OB 11 mpoBepkn KadecTBa 3HAHUI
moTpeboBaIoch H desioBeko-mecsitieB. [lomnepxka mannoit B3 mosmkna ocy-
IIECTBJISITHCS IO Mepe OOHOBJIEHUS] KJIMHNIECKUX peKoMeHTanuii Munzpasa n
TIOSIBJICHUST ABTOPUTETHBIX NCTOYHUKOB O METOJaX JUATHOCTUKU U JICUCHMU.

[TapasienbHO HA OCHOBE JIJAHHOM OHTOJIOTUMH CO3/AIOTC 0a3bl 3HAHUIT I
JIpyrux 3abojieBaHuil, MHOI'E PEKOMEHIOBAHO OO'bEIUHSITD JIJIsi PACITHPEHUsT
BO3MOXKHOCTEHN MuddepeHnnaabHoil TUaArHoCTUKU. B acTHOCTH, paHee ObLI
chopmupoBaH OJIOK 3HAHUM 110 HHMAPKTAM U CTEHOKAPIHSIM.

Perynspno (me pexe 2 pa3 B Mecsll) 2 CHEIUANUCTA YIACTBYIOT B PA3BUTHH
(mozIepKaHK AKTYaJIbHOCTH U yCOBEPIIEHCTBOBAHNU ) GAa3bl 3HAHUI: IOMCK
OOHOBJICHYsI JIjI 3HAHUN (HAIPUMED, JONOJHUTE/IbHBIX BAPUAHTOB IIPOSIBJICHUS
UM TeYeHUs GOJIE3HM ), OUCK ITAJOHHBIX CJIy9aeB U3 NPAKTUKH, IIPOBEPKA
KadecTBa pelleHnil Ha HAlJIeHHBIX 9TaJIOHaX, J100aBjIeHNe HOBbIX 3HAHWIL,
IIPOBEJIEHNE IPOIEe/lyPhbl YTOYHEHUsI 3HAHU. Pa3spaboraHHble OHTOJIOIUHN
HE 3aBUCAT OT Ho3o0Ji0ruil. Ha X ocHOBE K HACTOSAIIEMY BpeMeHH pa3pabo-
TaHO DOJIBITOE KOJTUIECTBO 6a3 3HAHUI, HAIIPUMED, 10 I'PYIIIEe BUPYCHBIX
3a00J1€BAHUi, YKEIYJOTHO-KATIIEIHBIX, OpMaHHbIX 1 aAp. [IpuHImmrasHo
BaYKHO, 9TO PeIaresb U HHTEePdEC TaKKe He 3aBUCAT OT HO30JIOTHIA, a
9TO O3HAYAET, 9TO He Tpebyercs MOAU(MUKAINS IPOrPAMMHOIO KOJIA TIPU
JIOTIOJIHEHNH / U3MeHeHn 6a3bl 3HAHUN, YTO 3HAYUTEIBHO 3aTPAThl KaK HA UX
CO3/IaHue, TAK U COIIPOBOXKJICHUE.

B CJIydJae aBTOMATHU3alINU ACATECIbHOCTU MEAUIMUHCKUX KOJIJIEKTUBOB Y€pPE3
«00JIaYHBIE> CUCTEMBI BpadaM IIPUJIETCA BBOJUTH BCE JaHHbIE B IIPE/JIO?KECHHYIO
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CIIIIBP Bpyunyto. OjHAKO 3TOT IIPOIECC IOJJIEPXKaH, BCe Tpedyemble
TEPMUHBI JJIsT OIUCAHUS] COCTOSTHUS MTAIUEHTA [TO/IEPXKUBAIOTCST CTPOKOI
OBICTPOTO BBOJIA IO COOTBETCTBYIONINM pazjesiaM DUB; njs waTerpamun
MemuruHcKUX THOOPMAITHOHHBIX CUCTEM C SJIEKTPOHHBIMH MeTKAPTAMEI
HY?KHa, TOCYJJAPCTBEHHASI MTOJIEPIKKA.

B obsatHolt mapaimrme 0XKu/1aeTcsl SKOHOMES B PA3bl 38 CUET €JHHOI0
IIeHTpa OOHOBJICHNSI 3HAHUI U ee PEryJIspHBIX IIPOBEPOK HA €IWHOIN HaKaIINBa-
eMolt ba3e 9MaaoH06. DKCIEPTHL MOI'YT yIIPABJIATh Ka4ecTBOM 0a3 3HAHUI
IIOCPEJICTBOM «OOJIAYHO» JIOCTYITHBIX HHCTPYMEHTOB.

3aknoyeHne

B pabore onmcan MeTos peaqnu3alni ¥ OCHOBHBIE TTPUHITUIIBI CO3/IAHUST
cepBHCa TUATHOCTUKY, BKJIOYas uddepeHnnaIbHyI0 THATHOCTUKY, U ILIAHU-
pOBaHUs JIEUEHUS MMAITUEHTAM C BOCHAJIATEIbHBIMEU 3a00I€BAHUSMUI CEP/IIIA.
OCobEeHHOCTRIO CepBHCaA SIBJISETCS TeHEPAIUs IeTAJIN3NPOBAHHBIX 00bsICHEHUI.

B ocnoBe peanmsaruu cepBuca JIEXKUT OHTOJOTHIECKHH 110/1x0/]. OHTOMOrH-
qecKue 0a3bl 3HAHUI 110 JIMATHOCTUKE U JIEYEHUIO Peasin30BaHbl HA OCHOBE
COOTBETCTBYIOMIUX OHTOJIOTHIA, CO3JAHHBIX paHee KOJIJIEKTUBOM W IIPOIIE X
arrpo0baIyio P peaan3aluy 6a3 3HAHUI J1JTd APYyTruX Ho30 0rHit. Beioop MeToma
peasm3anuy (OCHOBAHHBI HA OHTOJIOMMYECKUX 6a3ax 3HAHUIT) 00yCJIOBJIEH,
BO-TIEPBBIX, UX CBONCTBOM OBITH WHTEPIPETUPYEMBIME JJisi BLIOOPA apryMeHTOB
BBIJABAEMbBIM TUIIOTE3aM, BO-BTOPBIX, HEOOXOIUMOCTBIO UX OIEPATHBHOTO
usMmeHenus (6e3 u3MeHeHUs KOJa peniareis) JJis IPUBEJIeHUs B COOTBET-
CTBUE HOBBIM BEPCHUSM KJIMHUYIECKUX pekoMeHmarnuii Munsapasa. Bosee
TOr'0, HA OCHOBE COOTBETCTBYIOIIMX OHTOJIOTUI anpobupoBaHa BOZMOXKHOCTH
unrerpanuu IACPaaS cepsucos ¢ pazmuanbivu MUC (nadopManuoHHbIMu
CHCTEMAMH): JIeJIAJICs. KOHBEPTOD JAHHBIX M3 OHTOJIOTHYECKON MCTOpUH 0OJIe3HN
JUTSI TIepeiadn JJAHHBIX.

CdopmupoBanmbie 6a3bl 3HAHUA MOTYT OBITH MOJIEPHU3UPOBAHBI, HATIPUMED,
paciupensl skcrepramu. MadpacTpykTypa maardopMel MIpeiaraeT HHCTPY-
MEHTAapUil JJIsi 9TOTO U IO/JIEPYKUBAET 3aMEHY KOMIIOHEHTOB-3HAHUI B yKe
skcityarupyemoii CITIIBP. Xors takas 3aMeHa TeXHUUIECKU Ha 1iaTgopMe
TACPaaS ocymecTBasiercst «MIHOBEHHO», TP/l Iepejiadeil B 9KCILIYaTAIIIo
OOHOBJIsIEMBIT cepBHC ¢ B3 MPOXOIUT TeCTUpOBaHUE Ha HADOPE STAJOHHBIX
cirydaes. TakuMm obpasom peasusanus cepBuca Ha iargopme [ACPaaS
obecrieunBaeT BO3MOXKHOCTD €I'0 HEIPEPHIBHOI'O PA3BUTHUS.
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B nacrosmiee Bpems cepBuc pasmerieH Ha miardopme https://iacpaas.
dvo.ru, jorun — medicine-services@mail.ru (I1aposib BBICBLIAETCS 110 3AIPOCY
aBTopy crarhu win agmuauctparopy IACPaasS.
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Introduction

Diseases of the cardiovascular system are the main cause of mortality
in all categories of the adult population: according to ROSSTAT, there
has been a steady increase in the number of cases, especially in recent
years [1,2]. Diagnosis and treatment of inflammatory heart diseases
(myocarditis, pericarditis, endocarditis, etc.) remains one of the most
difficult sections of the work of therapists and cardiologists due to the
heterogeneity and non-specificity of clinical manifestations. Latent, chronic
or atypical course of diseases further increases the difficulty of differential
diagnosis. A number of diagnostic algorithms have been proposed to assess
the significance of the signs on the basis of which the diagnosis is based.
The practice and experience of a particular doctor may not be enough to
timely identify any problem that has arisen in the human body.

Decision support systems with access to a huge amount of data,
advanced scientific literature and millions of case histories could help
to quickly classify a difficult case, propose and justify solutions at any
stage of interaction with the patient (prevention, diagnosis, treatment or
rehabilitation). The benefits of implementing decision support systems in
the medical area are primarily expected in the early suspicion of an incipient
disease, an increase in the accuracy of diagnosis, and personification of
treatment of an established disease. Therefore, the development of clinical
decision support systems (CDSS) using modern artificial intelligence
methods is a priority task for many countries around the world today.

In recent years, with the choice of decision support systems for
implementation in the medical field, interest in explainable Al has grown.
Doctors with medical responsibility can hardly trust the system without an
explanation of the underlying decision-making process.

The aim of this research is to develop an intelligent service for the
diagnosis and treatment of inflammatory heart diseases, differential
diagnosis of inflammatory with other heart diseases, explaining their
hypotheses, because it is service that provides explanations that can
become a useful electronic consultant for a modern cardiologist.

To achieve this goal, we have to solve the following tasks:
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+ to choose sources of knowledge on inflammatory heart diseases,

« to choose methods of forming declarative knowledge bases,

« to develop knowledge bases for the diagnosis, differential diagnosis of
inflammatory heart diseases, for the appointment of treatment and its
correction, if necessary, in the process of dynamic monitoring of the
patient’s treatment process.

» to choose a method for implementing a solver and architecture
of a framework with a solver for constructing a service based on
declarative knowledge base,

» to develop the user interface of an intelligent service (GUI),

« to implement a software (intelligent service),

« to form the dataset for testing the knowledge base and the service as
a whole,

+ to choose a methodology for testing.

Close research

Automation of support for the detection or diagnosis of certain
inflammatory heart diseases (myocarditis, pericarditis) is offered in

1234 knowledge on some other

numerous online symptom checkers
inflammatory heart diseases (coronary and lymphocytic endocarditis)
is rarely embedded in such checkers. Also, checkers do not provide the
possibility of combined diagnosis of such diseases and support for their
treatment. It is due to the simplified representation of the rules of clinical
decisions, as well as the presentation of the clinical picture of diseases and
diagnostic rules without taking into account the temporal aspect. Such

software products have proven themselves well in the calculation and

1Symptom Checker* is developed by a group of professional doctors of various
specialties of the Saint Antipas Polyclinic and programmers

2Healthdirect. Symptom cheker®™ helps Australians to find proper healthcare
provider

*Artificial intelligence Kiberis
on artificial intelligence for diagnostics and personalized therapy, selection of drug

URY

- individual medicine” is a medical assistant based

analogs, checking the safety of prescriptions and auto-filling a medical record.

4«ASCVD Risk Estimator Plus»™ of American cardiology college.


https://www.klinica.com.ua/simptom-checker/
https://www.healthdirect.gov.au
https://kiberis.ru
https://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/estimate/
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analysis of certain risks in cardiology [3-5]|. Representatives such as [6] use
machine learning algorithms to identify signs and predict cardiovascular

events.

At present, CDDS have been developed for the diagnosis and treatment
of certain heart diseases such: as coronary heart disease [7-9], as a
component of a patient-oriented model of cardiological rehabilitation [10],
as the diagnosis and treatment of arterial hypertension [11]. As for
inflammatory heart diseases, we can focus on such systems as: "Infectious
endocarditis", which uses a database of clinical cases of endocarditis, as
well as machine learning algorithms to predict the risk of complications and
choose the most effective treatment; Cardio-ECO evaluates the degree of
damage to the heart valves in endocarditis using echocardiography data. A
prototype of the DDS for the management of patients with infectious
endocarditis [12], based on the integration of hypertext and knowledge,
where qualitative data were analyzed by constant comparison. The use of
the system has shown that such solutions are able to provide support for a
specific patient to confirm clinical decisions and manage therapy at a

higher level.

However, complex knowledge models corresponding to the system
of concepts of cardiologists are required for the intellectual support of
differential diagnosis and the appointment of personalized treatment of
inflammatory heart diseases. Reasoning based on knowledge graphs has
become widely used to support and automatically make decisions [13,14]
with the development of graph representations of knowledge. In addition
to graph representation of knowledge, it is important to integrate their
interpreters with medical documents such as personal health records or
electronic health records (EHR). Symptom checkers do not provide this
opportunity.

Machine learning-based systems do not provide explanations, however
there is some interpretation of the result obtained in some cases. Some
symptom checkers form a brief explanation according to their simplified

knowledge model.
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Requirements for the CDSS

A modern electronic consultant for a doctor will be able to become
a software service for process of a full diagnosis and appointment of
personalized treatment of inflammatory heart diseases that will to:

« use data from the EHR or similar document about the patient,

use a trustworthy knowledge base,

offer reasonable hypotheses about the preliminary diagnosis of the
disease,

offer after the preliminary diagnosis a request (list) of additional
laboratory and instrumental examinations,

carry out differential diagnostics of inflammatory heart diseases
among themselves, as well as with other heart diseases,

offer personalized treatment options with the most favorable prognosis
and explain such hypotheses about the solution,

form an explanation of the main diagnosis of the disease, or request
additional observations for further examination or clarification.

1. Methods of developing knowledge bases

For the formation of declarative knowledge bases the ontological
approach was used, which provides:

« reuse of software solvers for medical diagnostics and treatment,

« multivariant (i.e. different ways) and collective work on new versions
of knowledge bases,

« «objectification» of verification of correctness and accuracy of a
knowledge base,

« «comprehensibility» of knowledge represented in the knowledge base.

To form knowledgebase for diagnosis and differential diagnosis,
personalized treatment requires either to choose the ready-made ontologies
and make sure they are sufficient or create the new ones. Usually in a given
domain there is a single ontological model or set of ontologies for different
tasks. The medical portal of the IACPaaS [15] platform has been operating
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ontology for diagnosis of diseases and ontology of personalized treatment
for more than 10 years. The ontological base is filled according to the
ontological structure (representation model) and prescribed integrity
limitations.

The ontological knowledge base is filled up in various ways. The
knowledge described in the literature (from documents, standards, textbooks,
scientific articles) can be extracted automatically. This can also be done
manually by experts or engineers using specialized (ontological) editing
tools. Correctness, completeness and other properties of the knowledge base
quality depend on selected sources of knowledge, as well as on methods and
tools of formation. In particular, manual filling involves a human factor
(on the one hand, it is more conscious, responsible: at the same time an
analysis of the relevance of each element is performed, on the other hand
errors are expected).

The automatic extraction of patterns and associative relationships
from datasets having a tabular appearance is technically attractive, but
there are limitations:

(@) the amount of knowledge extracted is many times less than contained
in textbooks (even for simple enumerated features)

(b) datasets do not cover the description of the process of disease
development, options for controlled recovery.

Since none of the methods individually provides the completeness
of knowledge, it is important to combine at least two options for the
formation of the knowledge base. The cycle of forming and updating the
knowledge base includes the stages of testing, verifying correctness on a
reference set of use cases, that regularly expanded.

join nowledge bases can be filled according to the needs of their
users. Two options for creating a new base for a new service are common:
formation of knowledge on a specific set of diseases or combination
knowledge base from previously described diseases and newly created ones.

The IACPaaS platform’s medical portal provides appropriate interpret-
ing of formalized knowledge in accordance with agreements on the rules for
solving these problems in medicine. At the same time, in the case of
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diagnosis, it is "advantageous" to work with complex knowledge base:
already accumulated formalized descriptions of diagnostic knowledge of a
number of diseases expand the possibilities of differential diagnosis of
"new" diseases with previously accumulated ones. In all cases, knowledge
interpretation is subject to testing (for example, on a set of reference cases).

2. Developing of knowledge base
2.1. Sources of knowledge of inflammatory heart diseases

Officially approved clinical recommendations and methodological
guidelines of the Ministry of Health of the Russian Federation, as well
as educational medical literature and scientific articles were used as a
source of knowledge, since clinical cardiologists use it in their work [16,17].
Recognition of such texts with full extraction of diagnostic signs and
treatment methods automatically does not yet provide full extraction of
the "medical meaning" available in them, especially the dynamics of the
process, the course of diseases, experts on the formalization of medical
knowledge were involved. Subsequent versions of the knowledge base will
be created when trustworthy datasets appear, when the Ministry of Health
updates clinical recommendations, as well as when interacting with experts
from clinical practice interested in formalizing their experience.

2.2. Content of knowledge bases

Information resources of the service are represented by the following
components: the Database of medical terminology and observations, the
Knowledge base of diagnosis of inflammatory heart diseases, the Database
of Pharmacological Reference, the Database of the International classifier
of diseases (ICD-10), the Knowledge base on treatment of diseases, the
Archive of health records. Each information resource is a source of either
terms or direct knowledge to diagnosis or treatment of inflammatory heart
diseases. Knowledge bases have the semantic representation, formed with
the help of the knowledge editor, it allows us to ensure their formation
and modification directly by experts of knowledge. The database of
medical terminology and observations has been expanded with signs and
observations necessary for description of new inflammatory heart diseases.


https://cr.minzdrav.gov.ru/clin_recomend
https://cr.minzdrav.gov.ru/clin_recomend
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For the development of knowledge bases the complex of ontologies
TACPaaS was used: «Ontology of knowledge about diagnosis of diseasesy,
«Ontology of treatment of diseases».

Formed the Knowledge base on the diagnosis of inflammatory heart
diseases includes structured formalized knowledge about the following
diseases: infectious myocarditis, infectious pericarditis, acute and subacute
bacterial endocarditis, acute pancarditis (4506 concepts). For its diagnosis
the following are described: the forms of the disease, possible degrees of
severity, the variants of etiology. Additional symptom complexes with the
description of specific features are formed for the possibility of detailing the
diagnosis of diseases during the medical and diagnostic process and the
formation of a developed clinical diagnosis. The IACPaaS ontology of
diagnostic knowledge makes it possible to apply special (complex) cases
with which doctors meet in clinical practice (and such symptom complexes
have been formed into the knowledge base).

Knowledge base has been supplemented and extended by the information
resource Knowledge base of diseases of the cardiovascular system for the
possibility of differential diagnosis of inflammatory diseases with other heart
diseases. It additionally includes descriptions of such diseases as: acute
myocardial infarction, angina tension, unstable angina, hypertension, etc.
This resource is used by earlier developed service «Diagnosis of diseases of
the cardiovascular systems [14]. The description of the knowledge base for
the diagnosis of diseases includes more than 5000 concepts.

For generation of recommendations on treatment the resource [18]
Knowledge base on treatment of inflammatory heart diseases (1311 concepts)
was formed. It combines fragments of the clinical picture of the disease,
features of disease dynamics and treatment methods based on data on the
clinical effectiveness of drugs.

This principle will allow us to combine the standard of disease treatment
and individual treatment tactics of each patient, as well as to make changes
in the treatment process when new clinically significant indicators appear.
Prescription of personalized treatment and its correction is possible due to
the description in the knowledge base of various therapy schemes of this
group of diseases, taking into account the indications and contraindications
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to the prescription of medicines, based on the individual characteristics of
each person according to clinical, genetic, genomic and environmental
factors.

3. The method of implementing the solver and the means of
constructing the service

join nowledge engineering methods are used to automate the solution
of intellectual problems with obtaining explanations of hypotheses. For the
tasks of differential diagnosis and personalized treatment, ontology, firstly,
reflects the structure of the relevant domain knowledge, and secondly,
establishes strategies for finding a solution or forming a result. They may
depend on the essence of the task, the role of systems with knowledge
bases and user preferences (for example, to propose and justify the best
solution, to propose all possible solutions, to criticize each user solution,
etc.). A specific strategy for hypothesizing the diagnosed abnormal process
requires fully confirming some variant of the development of the process
or requires finding all non-rejected variants of the development of all
abnormal processes. Search strategies are a type of ontological conventions
for applying explicit knowledge to specific tasks. Decision-making support
for a single task (or solution generation) is performed by an appropriate
software reasoner, specialized in the ontology of knowledge for this task
and ontological conventions. Such a specialized Solver interprets knowledge:
bypasses the ontological knowledge base, in accordance with the conventions,
putting forward or refuting hypotheses, argues and collects arguments
in favor of some versions, hypotheses (and against others), forming a
practically useful explanation. The content of one of the ontological
agreements for treatment: "it is possible to eliminate the symptom (type of
problem), confirmed by the current input data, if in the knowledge base
among the many periods of development (type of consequences of the
problem) expected after the current period there is a period in which the
symptom will be normal (a component of the normal state), and types of
impacts for such consequence are indicated in the knowledge base, and the
possibility of these impacts is not rejected by the current input data.

The specialized reasoner to support the solution of the problem
regarding the current situation generates an explanation in accordance with
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the contents of the available ontological database and with agreements. An
explanation with reference to possible and detectable causes, consequences,
influencing factors, properties, conditions for connecting parts into a
structure, etc. is useful to a qualified user. In this regard, the "most
understandable" explanation will be one whose structure is close to the
structure of knowledge (its analogue or its inversion) — and the essence
of the used agreements. The reasoner specialized by ontology applies
processing rules in the process of reasoning and searching for hypotheses:
linking premises with consequences and searching for information to
confirm the premises. Usually the processing has several stages. This is a
search in the description of the current situation (input data) for facts to
confirm the conditions for the appearance of processes (output to the
report is an explanation of each confirmed condition of the process being
checked and all the facts corresponding to the confirmed condition); search
in the description of the current situation for facts to confirm the process
flow variant (output to the report is an explanation of each verifiable flow
process variant and all the facts corresponding to it); hypotheses based on
confirmed and unverified premises.

When creating algorithms, information processing is distributed to
work on the knowledge base, work with facts, work on fixing arguments-
explanations in the explanation report. For example, to create an algorithm
for testing a hypothesis about a variant of development and substantiating
a variant, one software unit works on the causal relationship "variant of
development - signs" and turns to others: checking the presence of a sign
(among the facts), checking the hypothesis of the correspondence of the
sign value, establishing the status of the verified sign in the "explanation",
establishing the status of the verified hypotheses, etc. The program unit,
processing its own types of connections between information elements,
makes intermediate conclusions of the logical inference process. In the
solver algorithm, the procedures for deriving consequences from the
processed parcels are alternately called, which record the result of checking
the parcels in the explanation. The specialized reasoner was created on
the TACPaaS cloud platform, (based on the ontology of knowledge and
ontological conventions) and formed declaratively, integrated with the user
interface (Figure 1).



ENZRY CLOUD SERVICE FOR DIFFERENTIAL DIAGNOSIS OF HEART DISEASES 175

Task solver

Diagnostic agent
Treatment agent
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results explanations
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recomended explanations

treatment

> (type)

FIGURE 1. Scheme of a specialized reasoner

The reasoner was developed using an agent-based approach: the
root agent provides interface functionality and user interaction with the
system, and is also responsible for calling agents to perform diagnostic and

treatment subtasks. The formal parameters of the solver are the labels of



176 V. V. GriBova, E. A. SHALFEEVA, M. V. PETRYAEVA ET AL ENZRY

=y = ME-M67 [McTopua GonesHn i Avd] .
P PesynkTaThi qUarHoGTHIN
£3Kanodsl (0 VIHDEKUNOHHEI MACKEPLHT (TIOXUNLIe N ADATOKHTENN 60 NET OGLLLaﬂ cnabocTb

1 Opeiuka [MowsraK] BHECTW HEA0CTaKWHE NaHHEIE:
D 1 Temnepatypa Tera [MpuaHar] e ——
E-C71 Yromnaenocts [Mpuzsar]

& BONb B IygHOR kneTke
i '+7mﬂ kK] & UacToTa NyMbea Ha My4esoi aprepiw @ umeercn
F(J OBLEKTMBHOE COCTOAHKE o Y3cTOTA ALIXEHMA o
F(] PeayNsTaTel KOMMSIOTEPHOM NOCTAHOBKA AWarHo3a o O0Wan cnadocTs OTCYTCTBYET
(0] Pe3ySTATE KOMTISIOTEPHOR HASHAYEHIA NEYeHUR et | E Ao aRS R e iaAre o
© 01.06.2023-02:57:00.000 [gare oGpauenia] & ToONOHMH T GHOKMINECHDS HCCNBAORAHI KPOBH BHIDAXEHHOCTE

£ AnaniHes xaHa
(0] VicenenoBaKIA MHCTYMEHTaNBHEIE % e O ymepenno swipaxennan
(3 MiccnenoealdA NadopaTopHsle
(£ NeueHne, HazHaueHHOE 3PaUoM

® euipawentan

(3 NpeneapuTensHLIii AHaros O pesko suipanennan
# [Micmopus HacMoALe2o 3a00neeaHus)

- [uaanos] TepuopniHoCTL

- [Oresnury]

- [Brisycnsemsie noxkasament] O nepuoguuecku

- [3nurpu]
+ [fonomumensias ukpopMaLLR]
4 [Ocwomps! yauux cneguanucmos]

® nocrosnio

FiGure 2. EHR input interface

the ontological knowledge bases and input information resources (sets of
EHR).

3.1. GUI of Intelligent Service

The GUI of the service consists of three main parts:

« Interface for entering EHR
« Interface for viewing diagnostic results

« Interface for viewing recommended treatment

The interface for entering medical histories provides an opportunity to
enter all available information on the disease (Figure 2).

The peculiarity of the interface for EHR is that it automatically forms
and connects knowledge based on heterogeneous ontologies. This ensures a
high speed of entering structured case histories based on many different
large formalized databases of medical knowledge. Let’s take a closer look at
how this happens in practice.

Figure 3 shows (in a slightly simplified way) two ontologies that need
to be correlated with each other to automate the entry of a sign from the
dataset of EHR. On the one hand, these structures are quite similar,
because, in fact, they are a description of a feature and, in particular,
even have completely identical elements. But, on the other hand, these
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Ficure 3. Difference of structure (ontology)

Xapaktepuctuka N

structures are far from a complete coincidence: so in the ontology on the
right you can see:

(1) some auxiliary elements ("Type of possible values"),

(2) division of the attribute into subtypes ("Simple attribute", "Composite
attribute").

These structures were not designed the same during ontological
engineering, although both are responsible for the essence of "sign", since
they are intended for different purposes: the structure of a sign in the
EHR is aimed at introducing signs with specific meanings, while in the
Database of medical terminology and observations — to describe all variants
of the values of the sign, synonymy, normal and reference ranges. For
example, the sign "Body temperature" in the EHR will have some specific
value, for example, 37.0, and in the Database of medical terminology
and observations it will have ranges of values (for example, 35-42). In
addition, the idea of automating the creation of the interface is also to
try not to depend on the exact coincidence of data structures, but, on
the contrary, to provide maximum flexibility in the ability to connect
arbitrary knowledge bases with their mismatched structures. Thus, in this
task we have two heterogeneous knowledge structures that still need to
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be automatically correlated with each other. To implement this task, it
is proposed to introduce an additional structure — a table in which the
necessary special relationships will be described to establish correspondence
between heterogeneous ontologies.

Each Element in this structure describes an element of the initial
ontology that must be transformed for the structure of the final ontology.
The "Goal" field describes how the "Element" of the initial ontology should
be represented in the final one. The following options are possible: if the
"Goal" contains a non-null string value, then the element of the initial
ontology is renamed according to this value. If the "Goal" does not contain
any value or contains the value "null", then this means that the Element of
the initial ontology must be "cut out" from the structure of the final
ontology. At the same time, "cut out" an element does not mean deleting
this element, but only hiding its title, all successor elements of this Element
become successor of its parent element (the hierarchical structure of the
tree changes). The "Succerssor element" field, on the contrary, serves to
ensure that the child element that the specified Element has appears in the
final ontology. At the same time, it appeared not as an empty new element,
but as an intermediate parent node between the current elements in the
final ontology (i.e., the hierarchical structure of the tree is changing again).

To view in the EHR all the entered signs and their characteristics, a
hierarchical unfolding tree is provided in the interface. Some branches of
this tree are interface-transformed into one, simplifying the visualization of
the structure by hiding long chains of knowledge structures that do not
affect the result. To introduce new knowledge, the user is provided with
a search interface. The interface provides a mechanism for specifying
the search by several key criteria-substrings entered through a space.
The search can take into account both parts of feature names, their
characteristics or string content, and auxiliary information about knowledge,
for example, synonymy.

The interface for viewing diagnostic results displays diagnostic results
in different forms, depending on the diagnostic results. In case of lack of
any data or knowledge, the interface displays all the necessary information
and provides an opportunity to enter additional data, automatically
performing part of the search work for the user. If the information is
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F1cure 4. The fragments of a dialogue with a doctor when
analyzing a possible solution

sufficient, the interface displays a complete picture of the diagnosis with
detailed explanations for each criterion. The recommended treatment
viewing interface displays treatment options in the form of a hierarchical
tree in which you can see all the necessary information on treatment
methods, medications, periods of their use, etc.

4. Construction an intelligent service with an evolving knowledge
base

On the medical portal of the IACPaaS platform, intelligent services are
built as an "assembly" of software components (a specialized solvers)
with information (formalized knowledge in the form of knowledge base).
Such assembly is based on the development from single ontology. Before
linking, each component is tested in the TACPaaS portal with its own test
suites. Checking diagnosis’ knowledge base requires sets of EHR, where the
patient has been successfully diagnosed. Correctness and accuracy are
checked. The knowledge base check for personalized treatment requires
such EHR kits where the patient has been cured or stabilized. Correctness
and completeness are checked. After the assembly, the process of which
takes a few minutes, the assembled service is tested on an existing control
set of cases (EHR) with the solution of both required subtasks: correct
diagnosis and successful treatment (see Figure 4). All participants are
responsible for quality.

The possibility of supplementing and expanding knowledge bases,
assessing their adequacy and relevance is due to the ontological approach,
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which allows you to read and edit the knowledge base in familiar terms. It
is required to manage diagnostics knowledge base in connection with the
discovery of new knowledge: the revealed dependencies of the development
of diseases on the categories and characteristics of patients, published (and
formalized in accordance with the ontology). The adaptation of clinical
system and the management of knowledge base is carried out directly
through the transfer of new information into a structured knowledge
base with its verification on the existing control set of EHR (or sets of
precedents). The addition of a variant of a course of some disease to those
already previously formed structured knowledge that will be tested on
control set of EHRs is used (automated methods of further verification are
used). After positive test results on the EHR control set, the received
knowledge base with a new version ("branch" in the structured knowledge
base) will be sent to the manager to replace the previous version.

It is necessary to manage treatment’ knowledge base in connection
with the discovery of new methods of treatment or information about new
effects of drugs on patients with specific characteristics. To manage the
knowledge base, the addition of a disease treatment option or conditions is
used in the formed structure of the model, scheme and type of treatment.
The methods of testing the proposed treatment on the EHR control set
do not allow us to conclude that the treatment is incorrect if no new
method was used in any EHR. But it is required during verification that
the updated knowledge base allows you to form a solution with options,
one of which is specified in the control case.

5. Testing materials and testing methodology

At the stage of certification testing an information resource "reference
set of real cases" is used to verify the correctness and sufficiency of the
knowledge base.

In this set, it is most effective to combine cases (EHR) from the
archives of experts, and from developers and from medical users. In this set,
it is most effective to combine cases — EHR from the archives of experts,
and from developers and from medical users. Based on the flow of such
cases (from practice), it is expected that the true diagnosis (documented in
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Ficure 5. Fragments of dialogue with a doctor at different
stages of decision-making

EHR) in every case will either be confirmed by the service or not refuted
(with the predominant number of confirmed necessary signs). For the
cases with a confirmed diagnosis, the tester expects that the service will
prescribe the treatment option that corresponds to real case (prescribing all
the same medicines or analogues from the same pharmaceutical group). In
connection with revealing case from practice (precedent) that does not
correspond (or contradict) the explicitly described expert knowledge in a
particular knowledge base (or revealing such precedents set), the expert
decides either to transfer it (they) to the database of special cases (for
application in the search "by the proximity method"), or in training sample
(for application in inductive methods). In some cases, the expert may
decide to supplement the knowledge base with new formalized knowledge.

The next stage of testing is related to recommended therapy. With
clinical compliance of knowledge and medical history data, a therapy
scheme is proposed, including drug name, its dosage with a description of
intake regimen and duration of its use.

To check the operation of the developed Al service, an EHR archive
was created with a reference set of real cases (Figure 5) taken from open
publications from the Internet space (on such resources as: www.lvrach.ru,
https://cyberleninka.ru , http://heart-master.com , https://www.heartj.asia
and others). 10 cases from the compiled collection are uploaded as a
dataset (in json format) to https://disk.yandex.ru/d/BFOmSxMufjn0Rg).

The examples of real cases that influenced the improvement of service
knowledge.
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Example 1. A case study “Acute myocarditis under the guise of
myocardial infarction with ST segment elevation” was found in the
literature [19]. The service recognized it as a case of a heart attack.
Therefore, for this variant of disease course, a new symptom complex was
been formed: with a description of additional values of signs (complaints,
objective examination, laboratory and instrumental data). Then FHR
was once again submitted to the service input. The system proposed two
hypotheses about the preliminary diagnosis, after the introduction of
additional data, the system performed a differential diagnosis with an
explanation, testing of the diagnosis was successful.

Example 2. On the medical scientific and practical portal Lvrach.ru, a
variant of the atypical course of myocarditis was found «Difficult diagnosis.
Acute myocardial infarction or myopericarditis?». After using the case as a
test case for the service with the knowledge base, it was decided to add this
manifestation option to the database of special cases.

Based on real cases with five myocarditis and five other cases of heart
diseases found in open publications (posted in the json dataset), the
following results were obtained using the service with knowledge base
including different cardiovascular diseases, the following results were
obtained. 4 true: 4 diagnoses were confirmed, 5 cases received several
hypotheses, including the true diagnosis (they had some confirmed signs,
the remaining signs were requested), one case turned out to have atypical
clinical the picture (and was placed in the special cases database, also used
to support the doctor’s decisions); for six, treatment similar to the control
cases was offered — pharmacological groups of drugs coincided, and for
three of the described real cases there was insufficient data in EHR for
personification of treatment.

The tested cases were also used to compare the capabilities of other
five available medical assistance internet-services. Almost none of them
could be fully diagnosed, because their vocabulary of observations is
minimal (and not beeing expanded, as follows from repeated experiments
at intervals of 3-6 months). There is no way to access EHR, you have to
spend time on a new re-entry. For the cases with many observations (from
12 to 35), only a part of them (from 25 to 80%) could be inputed, and the
true diagnosis was in the top 5 only in six cases. There are either no
explanations, or they are questions with a “yes” answer; at best, a list of
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those inputed deviations from the norm that are inherent in the hypothesis
is displayed. Only one in five such services treats heart disease, but the
result differs from that proposed in control cases. There is no explanation.

Thus, it was concluded that the available services are not integrated
with medical records and do not provide detailed explanations, and the
correct hypotheses are given for cases that are obvious or well described in
the recommendations. Adaptation to new knowledge there is only in two
services; there are no opportunities to expand the vocabulary.

6. Some labor cost estimates

The Ontology of knowledge about diagnosis of diseases was the result
of specialists activity over several years, and after successful approbation
in research teams, it became the basis for production of CDSS for
various nosologies. It took five man-months to form a knowledge base on
inflammatory heart diseases (myocarditis, pericarditis, endocarditis, etc.),
including a search in the literature for special, complex cases, as well as the
creation of reference EHRs to check knowledge quality. The knowledge
base will change as clinical recommendations of the Russian Ministry of
Health are updated. It can be supplemented as authoritative sources on
new diagnostic and treatment methods become available.

In parallel, knowledge bases for other diseases are being created on the
basis of this ontology. It is recommended to combine bases or blocks
of knowledge on different diseases for the sake of differential diagnosis.
The previously formed block of knowledge on heart attacks and angina
pectoris was added to the knowledge on inflammatory heart diseases for
this purpose.

Regularly (at least 2 times a month), 2 specialists participate in
maintaining relevance and improving of the knowledge base: searching new
knowledge (for example, additional variants of disease course manifestation),
searching for control cases from practice, checking with their application
the quality of solutions, conducting a knowledge refinement procedure.

Because solver and interface do not depend on nosologies, then when
adding/changing the knowledge base, no modifications of the program code
are required. Which is essential when systems operating.
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In the case of automation of medical activities through the "cloud"
systems, doctors will have to enter all the data into the proposed DSS.
However, this process is supported, all the required terms for describing the
patient’s condition are supported by a quick entry line for the corresponding
sections of the EHR. (For integration with electronic medical records of
Medical information systems, state support is needed.)

In the cloud paradigm, savings are expected at times due to a single
knowledge update center and its regular checks on a single accumulated
cases base. The experts can manage the quality of knowledge bases through
cloud-accessible tools.

Conclusion

The paper describes basic principles of creating and method of
implementation of clinical DSS for differential diagnosis and treatment
planning for patients with inflammatory heart diseases. The ability of the
service to generate detailed explanations is ensured by its implementation
based on an ontological approach.

Ontological knowledge bases for diagnosis and treatment have formed
on the basis of corresponding ontologies previously created by the team
and tested for other nosologies. The choice of this implementation method
is due, also to the need for knowledge bases evolve or change (to bring
them into line with the new versions of the clinical recommendations of
the Ministry of Health) without changing the solver code. Moreover, on
the basis of the corresponding ontologies, the possibility of integrating
TACPaaS services with various medical information systems has been
tested: a data converter was made from the ontological medical history for
data transmission. The formed knowledge bases can be upgraded, for
example, expanded by experts. The platform’s infrastructure offers tools
for this and supports the replacement of knowledge components in an
already operational DSS. Although such a replacement is technically
carried out "instantly" on the TACPaaS platform, before being put into
operation, updated service with knowledge base is tested on set of control
and reference cases.

Thus, the implementation of the service on the TACPaaS platform
provides the possibility of its continuous development.
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Currently, the service is hosted on the platform https://iacpaas.dvo.ru ,
login — medicine-services@mail.ru (the password is sent on request to the
author of the article or the IACPaaS administrator).
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