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KoHuenuusi rereporeHHOro XpaHuJaIuina OMoMeTuIIHHCKOH nHGopMaun
B pabome npeonoosicena konyenyus Xpanunuwa 6UOMeOUYUHCKUX OAHHBIX U 3HAHUU.

ApxumekmypHotl 0COOEHHOCMbIO XPAHUIUWA S6SAEMCs UHMe2payust NepeudHbIx
KAUHUYECKUX U CIAMUCMUYECKUX OAHHbIX, Pe3yabmamos ux oopabomxu u auaiusd,
0OveouHenue nocieOHUX ¢ U38ECMHbIMU MEOUYUHCKUMU 3HAHUAMU NO OUACHOCIUKE U
JleueHuio 3a001e6aHUll U UCNOIb308AHUE UX OIS PA3GUMUSL NePCOHATUIUPOBAHHBIX
MPeHO08 6 KIUHUYECKOU Meouyune. Xpauwunuwe umeem pPAcnpeoesieHH) IO
apxumexkmypy u 0o6veounsem uHGOPMAyUoHHvle U NPOSPAMMHbBLE KOMHOHEHMBL.
Knioueevie cnoea:. cemepocennoe xpanuauuie, OUOMEOUYUHCKASL UHDOpMaAyUs,
UHMeNIeKMYalbHble UHDOPMAYUOHHBIE CUCMEMbl, Memoobl AaHAIU3A OAHHBIX,
oHmoJo2uu, 6a3vl 3HAHUL
BBenenue

B mocnemHue TOmBI CyNMIECTBEHHO YBEIMYUBAIOTCS OOBEMBI WMH(OpMAIuu B
Pa3IMYHBIX CErMEHTaX CHCTEMbI 3JPaBOOXPAHCHUS M KIWHUYCCKOH METUIIUHBI B
CBSI3M C HAKOIUICHUEM JAaHHBIX W3 DJICKTPOHHBIX HCTOPUN OOJIE3HH, PEe3yIhbTaTOB
71a00paTOPHBIX W WHCTPYMEHTAJIBHBIX HCCICAOBAHUN, MOOWIBHBIX YCTPOMCTB JIJISt
MOHHUTOpPHUHTA (HU3HOJOTHUSCKUX (PYHKIIUH YeOBEKa, SKOHOMUYCCKHUX IMOKa3aTeIICH
NESATETPHOCTH MEIUITMHCKUX opraHu3amuii u ap. [1]. EcTtecTBeHHBIM crencTBreM

9TUX IIPOLECCOB ABJIACTCA BO3MOXHOCTDH I[aJII:HCI\/’IHIeFO HCIIOJB30BaHUSI ATOM



uHpOpMallMd B KIMHUYECKUX M TOMYJSIHOHHBIX HCCIEIOBAHUAX, MOCTPOCHHUH
MHTEJUIEKTYAJIbHBIX CHUCTEM MOJIIEPKKH MPUHATUA PELICHUA UIsI OpraHu3aTopoB
3[pAaBOOXpPAHEHUs] M  KIMHUIUCTOB. HeoOXoaumocTh Takux  HCCIEAOBaHUIMA
OoOyCIIOBJIEHa  pa3BUTHEM  NEPCOHU(PUIMPOBAHHOM  MEAMIMHBI, TIE  POJIb
MHTEJUIEKTYaJbHbIX CPEJCTB MOJIEPKKH JIeYeOHO-TUAarHOCTUYECKOU JIEATebHOCTH
MHOTOKpATHO Bo3pacTtaeT. BmecTe ¢ TeM, CylmiecTByeT psia mpoOseM, 3aTpyaHsIOIIX
MOBTOPHOE HCIOJIb30BaHNE OMOMEIUIIMHCKUX TAHHBIX C IEJBI0 W3BJICUEHUS U3 HUX
HOBBIX 3HAHMUA M TOCTPOCHHUS HWHTEIIEKTYaJbHBIX CHUCTEM [JIsi MPOQPUIAKTUKH,
JAMArHOCTUKU W JeueHus 3a0oseBaHuid. [lepBas u3 HHMX CBf3aHa C XpaHEHHEM
NEPBUYHBIX JaHHBIX B PAa3pO3HEHHBIX MCTOYHHKAX: MEAMIIMHCKHX U JTAOOPATOPHBIX
uHpopmarmonneix cucteMax (MUC wu JIMC), MeaunuHCKON CTaTHCTUYECKOU
OTYETHOCTH, oT4yeTrax Poccrarta, Pocmotpebnanzopa u np. Ilpu 3ToM oTCyTCTBYIOT
€AUHbIE CTaHAApPThl XpaHeHHs WHOOpPMALMK, a TNEPBUYHbIE JAHHbIE OOBIYHO
npeacTaBieHbl B Tabnunax Excel, B daitnax ¢gopmara doc uinu pdf B cB0GOIHOM,
gacTo MeHsmomelcss (opme. Bropas mpolOiiema cBsi3aHa ¢ TeM, YTO BTOPHYHBIE
JaHHBbIE, TPEJCTaBICHHbIE B BHUJE PE3yJbTaTOB 00paOOTKH, TaKXKE HE HMMEIOT
CTaHJIapPTOB WJIM OOMICTIPUHATHIX (POpM XpaHeHus. TpeThs mpobiema 3aKiIoyaeTcs B
TOM, YTO OMOMEJIMIIMHCKUE JaHHBIE, KaK MPaBHIIO, ci1ado (opMaliu30BaHbl U IJIOXO
CTPYKTypHUpoBaHbl. Kpome TOro, momydeHHble B pe3yjbTaTe aHaiu3a U oOpabOTKH
NEPBUYHBIX  JaHHBIX  HOBBIE  MEIMIMHCKUME 3HAHHMS  HE  HMCIHOJB3YIOTCS
UHTEJUIEKTYaJbHBIMU ~ MH(GOPMAIIMOHHBIMU ~ CUCTEMaMH,  00eClEeYMBAIOIIMMHU
NOJNJEPKKY TPUHATUS BpadyeOHBIX pemieHuil. PemeHne yka3aHHbIX MpoOsIeM
BO3MO’KHO TOJIbKO Ha OCHOBE CO3/aHMSI HOBOM TEXHOJOTWH, BKIIFOYAIOIIEH MOJEIH,
METOJIbl M TPOTPAaMMHBIE CpEJCTBA, OOECIEUMBAIOIICH XpaHeHHEe U 00pabOTKy
reTepOreHHbIX MEPBUYHBIX U BTOPUYHBIX OMOMETUIIMHCKUX JaHHBIX. Vcronbp3oBaHue
TaKOM TEXHOJIOTUU MO3BOJIUT, C OJHON CTOPOHBI, IPOBOJUTH HAYYHbIE UCCIEAOBAHUS
M T[OJy4yaTh HOBBbIE 3HaHMS B OOJACTH OpraHM3alMy  3IPaBOOXPAHECHMS,
npoQUIAKTUYECKOW M KIMHUYECKOM MEIOWIMHBI, a C Jpyrod — paspabaThiBaTh
UHTEJUIEKTYaJbHble HH(MOPMAIIMOHHBIE CHCTEMbI, MOBbIIAONINE 3PHEKTUBHOCTD

JIMArHOCTHUKH, JICYCHUS U IPOTHO3UPOBAHMSI UCXOJI0B 3a00IEBaHUIA.



[lempro wmccienoBaHusi SBISIETCS pa3pabOTKa KOHIENIUU TeTEPOTEHHOTO
xpaamwnumia (I'X) Gmomenuimackoi nHGOpMaIru.

1. O0630p cymecTBYOUIUX pPelIeHUi

Co3nmaHue XpaHWIHIN [aHHBIX IIHPOKO TMPAKTUKYETCS YK€ MHOro JIeT B
paznuyHbIX o0nacTsaX 3HaHUK. CHUCTEeMBI I XpAHEHUS DJIEKTPOHHBIX MEIUIIUMHCKHUX
3allCell CTajlyd aKTUBHO pa3BUBATLCA TOJbKO ¢ Hayana 1990-x romom [2]. s
AIIEKTPOHHBIX MCTOPHI OOJIE3HW OBUIM TPEMIOKEHBI CTAaHIAPTHI, HANIPUMED, TAKHUE
kak HL7, I'OCT 52636-2006 [3, 4]. Bmecte ¢ TeMm, co3laHUE XPaHWIHIL I
3IPAaBOOXPAHEHUSI JIOJITUE TOJbI TPEICTABISUIO CEPhE3HYI0 MpoOJIeMy BBHIY
CJIO)KHOCTH M T€TEPOTCHHOCTH MEIUIIMHCKUX, B TOM YHCIIC KIMHUYECKUX JTaHHBIX
[5]. Kpome TOro, Bo3HMKIA HEOOXOAMMOCTh CO3AaHHS MH(DOPMAIMOHHBIX CHUCTEM,
KOTOpble OBl HE OrpPaHWYMBAINCH TOJIBKO BEACHHEM HWCTOpPUM OO0Je3Hu U
aMOyJIaTOPHBIX KapT, HO U 00€CTIeUnBAIIU MOAACPKKY MPUHATHUS TPOPECCUOHAIBHBIX
BpaueOHBIX pelIeHU, HEOOXOAMMBIX i 3P deKTuBHOro jedyeHus: 6onpHBIX [2]. Ha
HEOOXOJUMOCTH HMHTETpallMd, OYUCTKH H (HOpMaTUPOBaHUS OHMOMETUIIMHCKUX
JaHHBIX (UKCUPOBAIM BHHMAaHUE CaMble TMeEpBble MyOJUKAIMUM TI0 CO3/IaHUIO
reTeporeHHpIx xpaHwmil [6, 7]. [{ns uHTErpanuu KIMHWUYECKUX JTAHHBIX OBLIH
pa3paboTaHbl HECKOJIBKO CTAaHAAPTOB, OTHOCSIIUXCS HE TOJIBKO K UCTOPUAM OO0JIE€3HHU,
HO W K MEAUIMHCKOW TepMuHojoruu (anrinosaseiaHoi): RxNorm, SNOMED-CT,
ICD, LOINC, UMLS, DRG code [8, 9]. Ilonnmanue mpeumMyIiecTB COBMECTHOTO
BJIQJCHUS JAHHBIMU W3 Pa3IUYHbIX OpPraHU3alMi CTad0 MOTHMBOM JJisi CO3JaHMS
dbenepanbHBIX UHPOPMAIMOHHBIX CUCTEM IO OTAEIbHBIM 3a0oneBanusm [10, 11].
Hekortopsie 6a3bl KJIIMHUYECKHUX JAHHBIX peoOpazoBajIKCh B
JENEPCOHATM3UPOBAHHBIE XPAaHWINILA, JOCTYIHBIE JUIsl HCCIEIOBATENbCKUX MU
oOpasoBarenbHbIX 1Iemel [12].

Hauunas ¢ xonua 90-x rooB MOSBISIIOTCS Hay4YHbIE paOOThl MO MPUMEHEHUIO
MerogoB Data mining ¢ 1edbl0 TOBBIIICHUS 3(PGEKTUBHOCTH  YIIPABICHUS
3IPAaBOOXPAHEHUEM W OTACIBHBIMA MEIUIMHCKUMHU OpraHu3anusMu. OCHOBHBIMU
HaIMpaBJICHUSIMHU 3/1€Ch SBISUIUCH: ONTUMU3AIMS PECYpPCOB, CTpaxoBas MeEAMUIIMHA,

ONTUMajbHbIE O00BEMbl KOEYHOTO (OHAA, MapIIPYTU3alUd MAlHUEeHTOB K



crenuainucTaM pasnmuyHeix npodmiedr u gp. [13, 14]. Hapsmy c¢ pemenuem
AKOHOMHMYECKUX M YIPABICHUYECKUX 3a7ad TOI/A K€ TMOSIBUIUCH UCCIEIOBAHUS, B
KOTOPBIX MCIOJIb30BAIUCH (DAaKTOPHBIM aHaIu3, JEpeBbi NPHUHITHS PEUICHUH,
BEKTOpHbIE MalnHbl, bailecoBckue cern, aHaimm3 Kokca u np., KOTOpbIE
CIIOCOOCTBOBAJIU MOJTYYEHUIO HOBBIX 3HAHUM, MOBBIIIAIONIUX KAYE€CTBO KIMHUYECKUX
pemienuii [15-17]. B konue 90-x cTano MOHATHO, YTO XPaHWIMIIA MO3BOJIAIOT HE
TOJIBKO TOBBICUTH 3(PPEKTUBHOCTh U CHU3UTH PACXOJIbI HA 37PABOOXPAHCHHE, HO U
YIIYYIIATh Ka4€CTBO MEAUIIMHCKOMN MOMOIIU 33 CUET U3BJICUEHUS 3HAHUN U3 JaHHBIX
¥ TIOBTOPHOTO MCITOJIb30BaHUs 0a3 3HaHwmi [ 18].

C mnavama 2000-x TOJOB B TpEHAE JOKA3aTEIbHONM MEIULIMHBI AKTUBHO
Pa3BUBAIOTCS CHUCTEMbl MOJACPKKH TMPUHATUS BpadyeOHBIX pEIIeHU. YKe Torna
OTMeYajiaCh BaXHOCTh WHTETPAIIMM B HUX HMCTOPUN OOJIE3HW M WM3BECTHBIX DaHEe
3HAHUI C HOBBIMU HAYYHBIMHU PE3yJbTaTaMU, KOTOPbIE MOTJIM Obl pacIIMPUTH TAKOM
penosutopuii 3HaHui [19]. B mocinennue BpeMs YBEIMYWIOCH YUCIO PpaldOT MO
olieHKe 3(h(PEeKTUBHOCTH NPUMEHEHHUS ITHX CUCTEM B KIIMHUYECKOU mpakTuke [20].

AHanu3 HaydyHOW JMTepaTypbl TMOKa3aj, 4YTO CYIIECTBYIOIIME CHUCTEMbI
XpaHCHMs] KJIMHWYECKUX JaHHBIX HE OOECMEYMBAIOT PEIICHHUE BBIIICOMMCAHHBIX
npobsem I'X OuoMenunuHCKOW WH(OpMAIMK, YTO IMOJYEPKUBAET HEOOXOJAUMOCTh
peanu3alyy HOBBIX MOAXOA0B JIJISl UX PEUICHUS.

2. KOMIIOHEHTBI reTepOreHHOro XpaHuJIuIa
2.1. Obwan knaccuguxkayus
I'X cocrouT 13 HH(POPMANMOHHBIX U MPOrPAMMHBIX KOMIIOHEHTOB (puc. 1).

NupopmanuoHHbIMH KOMIIOHeHTaMu ['X aBisAroTCA:

e OHros0rUM — cucTeMbl (POPMATU3ALMKU C MOMOUIBI0O KOHUENTYaAJIbHBIX CXEM, B
COOTBETCTBUU C KOTOPHIMU (POPMHUPYIOTCS APYTHE TUIBI UHPOPMAIMOHHBIX U
IPOrpaMMHBIX KOMIOHEHTOB.

e JlaHHBIE — COBMECTHO HCIIOJb3yeMblii Ha0Op (GOpPMaTM30BaHHBIX WM
HepopMalI30BaHHBIX (BKJIOYAs ciaabogopMain30BaHHbIC) JIaHHBIX pPa3HbBIX
TunoB. POpManu30BaHHbIE JaHHBIE — JIOTUYECKH CBSI3aHHBIE BXOIHBIC WU

BBIXOJHBIC JaHHBIC, OPraHHM30BAaHHBIC B COOTBETCTBUHU C nozmepm/lBaeMoﬁ



mozaenblo. HedbopmammzoBanubiMu (mm cabodopmMann3oBaHHBIMHU) JTaHHBIMH
SABIIAIOTCSI TEKCTOBBIE JOKYMEHTHI, TpaduKu, [auarpaMMmbl, rpaduueckue
U300paKEeHUsT W Jp., KOTOpbIE SBISIOTCS JHOO pe3ynbTaramMu  pabOThI
IPOrpaMMHBIX CHCTEM U CEPBUCOB, TpeOyromumu 00paboTku, aubo (dainamu c
JIOKYMEHTAIUEH.

e 3HaHus — GopMaIILHO MPEACTABICHHbIE 32aBUCUMOCTH, MPUYNHHO-CIICICTBEHHbIE
CBSA3U MEX]y JaHHBIMU, NIPEIHA3HAYEHHBIE JUIsl PELICHMS 3a7a4 B MPAKTUYECKOM

MeIULMHE U 00pa30BaHUU.

reTBDOFeHHOB XpaHunuiie OVMOMeaUUMHCKMX OaHHBbIX

OHTOnOrMn
h XpaHunvwa
Baabl BTOPUYHBIX Baabl 3HaHUA
AaHHbIX: pe3ynsTaTos XpaHunuwa
obpaboTkn u aHanuaa
AaHHbIX ‘ ‘

{? baabl nepBUYHBbIX

AaHHbIX XpaHUnuLa

MpvKnagHble NPorpamMmmHble

KOMIMOHEeHTBI {}

CucteMHbIe 1 cneynannam poBaHHbIE
KOMMNOHEHTLI

BHelHWe 6asbl O3aHHbIX
MUC/MNC, MUALL v gp.

Puc. 1. KonnenryaneHas cxema ['X

IIporpaMMHBIMH KOMIIOHEHTAMH SIBIISIIOTCSI: HMCXOJHBIE KOABI IMPOrPaAMM,
IPOrpaMMHbIE areHThl, MHCTPYMEHTAJIbHbIE O0O0JIOYKU, MPHUKIAJHbIE MPOrpaMMHbBIE
CUCTEMBI U cepBUCHI. OHU ACISITCS Ha:

e CucremMHble MPOrpaMMHbIe KOMIIOHEHTHI — MPEIHAa3HAUYEHbI ISl OpraHu3aluu
spdextuBHOrO (PyHKIMOHMpoBaHUA ['X, a UX npUMepaMu SBISIIOTCS CEPBUC

ABTOpHU3allMM MW YIPABJIICHUS IIpaBaMH HOHBSOBaTeHeﬁ, reHeparop arcHToB,



reHepaTop PEAaKTOPOB HMH(POPMAIMOHHBIX PECYPCOB, CEPBUC HMIIOPTAa U
3KcropTa JanHbiX B I' X u ap.

e Cpneuuaju3vMpoBaHHble TMPOrPaMMHbIe KOMIIOHEHTBI —  Mpeaiararor
MOJI30BATENII0 PSAJl CEPBUCHBIX (PYHKIMH, HEOOXOJMMBIX, MPEXIE BCEro, s
MOATOTOBKM JAaHHBIX K oOpaboTke. [IpuMepamMu TakumX KOMIIOHEHTOB SIBIISIFOTCS
cepBHUCHI TMTpeoOpa3zoBanus uHpopMau U3 ogHOro Gopmara B APYroi, cCEpBUC
dbopmammzanuu  Tekcta W3 HedopManmuzoBaHHOTo Buaa u o ap. K
CIICLIMAJIM3UPOBAHHBIM  MPOTPAMMHBIM  KOMIIOHEHTaM  TaKXe€  OTHOCSTCA
nporpaMMHbI€ OOOJIOYKH, TpeIHa3HAYEHHbIE JUIsl CO3JaHWs Ha HMX OCHOBE
MPOTPAaMMHBIX CHCTEM U CEPBHCOB, OPHCHTHPOBAHHBIX HA 3aJIaHHBINA B 000JI0YKE
KJlacC 3ajlay, Hamnpumep, CrHelualu3upoBaHHass o000JoYKa I  CO3JaHUs
WHTEJUICKTYaJIbHBIX CHCTEM IO TUArHOCTHKE 3a001eBaHUH.

e IlpuxkiaagHbpie MpOrpaMMHbIe KOMIIOHEHTBbI — IPEIHA3HAYEHBI JJI1 PEIICHUS
HAay4YHO-UCCJICIOBATEIbCKUX M NPAKTUYECKU-3HAYMMBIX 3a/lady B MEIUIMHE,
BKJIFOYas oOydaroniue cuctembl. K MpUKIagHBIM MPOrpaMMHBIM KOMIIOHEHTaM
OTHOCATCS MH(GOPMAIIMOHHO-aHATUTUYECKUE CUCTEMBI, CHCTEMbl MOHUTOPUHTA U
IIPOTHO3a, TOJJICPKKH NPHUHSATUS BpadyeOHBIX pEIICHUM, CUCTEMA IOJJIEPKKU
MIPOBEICHUS HAYYHBIX UCCIICAOBAHNM, KOMITBIOTEPHBIE TPEHAKEPHI I OTPAOOTKH
MOTOPHBIX HABBIKOB M 3HAHUM CTYJICHTOB.

Onmonozuu

Jlns  omucaHusT — HMCHOJIB3YEMBIX B XPAHWIMINE  CTPYKTYPUPOBAHHBIX

MH()OPMAIIMOHHBIX KOMITIOHEHTOB (JIaHHBIX U 3HAHMI), MPOTPAMMHBIX KOMIIOHEHTOB

(cepBuCOB, areHTOB, IMIA0JOHOB COOOINEHMIA), & TAKXKE CTPYKTYpPhl XpaHWUJIUINA H

CBSI3€M MEXAY €ro JIOTUYECKUMHU DJIEMEHTAMHU MCIIOJb3YIOTCS OHTOJIOTMH. B

HACTOSIIIEE BPEMS MCIOJb30BAHUE OHTOJIOTMYECKOTO MOAXOJa IMOJOKEHO B OCHOBY

CO3/IaHUSA MHOTHX COBPEMEHHBIX KOMITBIOTEPHBIX CUCTEM U TEMATHYECKUX MMOPTAJIOB

3HAHUW JJIs YOPOIIEHUs] HaBUTALMM, (POPMHUPOBAHUS U COMPOBOXKIACHUS CIIOKHO-

CTPYKTYpUPOBaHHON MH(GOPMAIIUU Pa3JIMUHBIX YPOBHEHW aOCTpaKIMu B MPUBBIYHOMN

JUTSI €€ HOCUTEJIEH CHCTeMe TTOHATHI — 0e3 CIeNnUaabHOTO 00yUeHUS TOCISTHUX WUITH

Y4acCTHA B 3TOM IIPOLECCE CIICHUATIUCTOB-IIOCPCIHUKOB.
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Onronorun ['X ycnoBHO MOKHO pa3/iefIuTh HA TPU JIOTMUECKUX YPOBHA (pHuC.
2). IlepBolif U3 HUX sBIseTCS HHPPACTPYKTYpHBIM. J[aHHBIM YpOBEHb BKIIIOYAET
OHTOJIOTUH, pa3pabOTaHHbIE JJIsl OpraHU3aAlMKU U MOAJNEPKKU UHPpacTpyKTypbl ['X.
K HUM MOXHO OTHECTHM OHTOJIOTHIO (OHAA TPOTPAMMHBIX W WHOOPMAITMOHHBIX
pPECYpPCOB, JUYHBIX KAaOMHETOB IOJIb30BaTeNiel, KOJUIEKTUBHOM pa3pabOTKU U JIp.
[21].

Bropoit noruueckuii ypoBeHb — WHGOPMALMOHHBIN, COJAEPKUT OHTOJIOTHH,
nojajaepkuBaronue (HopMupoBaHre HHPOPMAIMOHHBIX KoMmmoHeHToB ['X — 0a3
JAHHBIX W 0a3 3HAHUW, MPEeAHA3HAYCHHBIX Il PEIICHUS] HaYyYHBIX M MPAKTUYECKUX
3alad B MEIUIIMHE, a TaKKe OOY4YeHHUs CTYJEHTOB M TOBBIIICHUS KBaTu(UKAITUU
Bpaueil. Cpeau TakuX OHTOJIOTMH, TMpeXIe BCEro, HEOOXOIUMO BBIJACIUTD:
OHTOJIOTHUIO MEIWIIMHCKONW TEPMUHOJIIOTUM ¥ HAONIONCHHM, KOTOpas 3aaaeT
YHUPUIMPOBAHHYIO CTPYKTYpPy ONHMCAHUS BCEX MEIULUUHCKUX TEPMHUHOB U
HAOJIIOICHUM,  OHTOJOTMM  UCTOPUM  OOJE3HH, CTAaTUCTHYECKUX  JIAHHBIX,
JIEKapCTBEHHBIX MPENapaToOB, HAYUYHBIX MCCIICIOBAHUN U APYTUE OHTOJOTUH JAHHBIX,
KOTOpbIE K HACTOSIILIEMY BPEMEHHU YK€ CO3[aHbl M Haxonasrcs B ['X, a Takxke Te,
KOTOpBIE OyIyT CO37aBaThCs MOJb30BaTeNsiMu [ X MpU MOCTAaHOBKE HOBBIX HAYYHO-
OpakTUYECKUX 3a1ad. K JaHHOMY ypOBHIO TaKXe€ OTHOCSTCS OHTOJIOTMM 3HAHUH,
KOTOpBIE, MPEXKAE BCEro, HEOOXOIUMBI ISl CO3/IaHMSI MHTEIUIEKTYaJbHBIX CHCTEM
MOJICP)KKNA TIPUHATHS BPAdYeOHBIX PEIICHUI: OHTOJOTUS JUATHOCTHKUA OCTPHIX H
XpOHMYECKUX 3aboneBaHuil [22, 23], OHTOJOTHUS HA3HAYCHUS JICUCHUS —
MEIMKAMEHTO3HOTO M BOCCTAHOBUTENBHOTO [24, 25]. 3xech ke pacmoliararoTcs
OHTOJIOTMHM,  OINHUCHIBAIONIME  SKCIEPUMEHTAJIbHbIE  MEAUIMUHCKAE  3HAHMS,
NOJIyYEHHBIE B PE3YyJbTaTE MPOBEICHNS HAYYHBIX UCCICIOBAHUI HAa OCHOBE JTAHHBIX
x.

Tperunl JIOTMYECKUN YPOBEHb — NPOTPaMMHBINA. JlaHHBIM YPOBEHb COIEPHKHUT
MHOECTBO OHTOJIOTHI, OMUCBHIBAIOIINX CTPYKTYpPbl NMPOIPAMMHBIX CEPBHUCOB U HX
KOMITOHEHTOB: OHTOJIOTHU CEPBHCOB, areHTOB, IMIA0JOHOB COOOIIEHUN, OHTOJIOTHS

METOOOB 06pa6OTKI/I, COCHAPHEB HAYYHBIX UCCICAOBAHUA U JP.



HppacTpyKTYPHLIA YpOBEHD

OHTONOTMA

CHTONOMMA NUYHBIX KOMNMEKTHEHON
KafuHeToB pazpaboTkmn

CepBMCOB

OHTOonommA goHga

VHopMaLMoHHLIA YypoBEHL

OHTOnormA

MEOULMHCKORA CHTONOMMA UCTOPKKA
TEPMUHONOMAK K1 foneann

HafnuaeHwnil

OHTONOTMA OHTONOMMA 3HAHWA OHTOnormMa
CTATHCTHYECKNX Nno gUardocTuke MEOMKaMEHTO3HOTD
OaHHEIX 3afonesaHuni

OHTOnOTMA
BOCCTAHOBWUTENBHOTD
NeyeHunA

MporpamMmMHEIiR YpoBEHk

CHTONOrMA MeTogoe
ofpaboTE 1
CUEHapues
WccnegoBaHua
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Puc. 2. OHTONOTMM XpaHUIUIIA OMOMEIUITMHCKUX TaHHBIX

/lannvie
Hannble ['X nensarcs Ha NmepBUYHbIC, INOJYYEHHBIE M3 PA3JIMYHBIX BHEIIHHUX
VMCTOYHHUKOB, UJIM CTE€HEPUPOBAHHBIE CPEICTBAMM MTPOTPAMMHBIX KOMIIOHEHTOB ['X ¢
Helbl0 MUX JaibHedell oO0paOOTKHM, U BTOPHYHBIE, SIBISIOUIMECS PE3YIbTaTOM
00paboTKH, HampuMep, MPOBEACHHOTO HAYYHOTO MCCIEAOBAaHUS B COOTBETCTBUU C
HEKOTOPBIM CIIEHAPHEM, TAK)KE MPECTABISIONIMM COO0M BTOPUUHbIE JaHHbIE.
IlepBuuHbIe JaHHBIE MOTYT OBITH CTPOTO-, C1a00- U HE (HOPMATU30BAHHBIMU.
Bce nanHble, BBeIEHHBIE W3 BHEIIHUX HMCTOYHUKOB, TPEOYIOT MpeIBAPUTENIHLHOM
o0paboTkn ¢ 1enblo  dopmanuzanuy, BepudUKAMM W MpeoOpa3oBaHUs B
COOTBETCTBHM CO CTPYKTypou TepMHHOB. ['X mNOAAEpKUBAECT CIEAYIOIINE THUIIbI
JNAHHBIX:
1. ucropun Oone3nu, BHeceHHble B ['X depe3 wuHTepdeiic MNporpaMMHBIX
KOMIOHEHTOB, wu3BieueHHble w3 MMUC, nubo mnpexacraBineHHble B (Qopmate
TEKCTOBBIX (DailioB, MOJATOTOBIEHHBIX BpauaMH B MEIUIIMHCKUX OpraHU3alusiX,

rae orcyrcrByror MUC;



2. ¢gopManu3oBaHHBIC JAHHBIC MEIUIIMHCKOW OPTaHU3AINH, XapaKTEPU3YIOIIUEe ee
nporiecchl U 3GHEKTUBHOCTH paOOTHI;

3. IaHHBIE  MEAULMHCKOM  CTAaTUCTHUKH, ONMUCBHIBAIOIIME PETUOHAIBHBIE U
denepabHbIE CUCTEMBI 3PaBOOXPAHCHNUS,

4. naHHBIE  DKOJIOTMYECKOrO,  COLUMAIBHO-)KOHOMHYECKOTO  JPYIMX  BHUJOB
MOHUTOPHUHTA.

Peanuzanusi anropuTMOB IUArHOCTUKHU 3a00J€BAaHWN M TOWCKA AHAJOTHYHBIX
CIIy4aeB, OIpPENEICHUE U OLEHKAa KOPPEKTHOCTH MPOLEIYp JICUCHHS, MPOBENCHUE
WCCIICIOBAHUM METOJJaMd MAIIIMHHOTO OOYYEHUs C IIEJbI0 H3BJICUYCHHS] HOBBIX
MEIUITMHCKUX 3HAHWA BO3MOXKHBI TOJIBKO Ha OCHOBE CTPOTO (hOpMaM30BAHHBIX
NaHHbIX. Takue naHHble BBOAATCA B I X yepes mpenocTaBisieMbli UM IIPOTPAMMHBIN
U TOJb30BaTENbCKUM uHTepdeiic. s MOBBIMIEHHS KayecTBa MCCIEAOBAHUN H
OPUHATUS PElIeHUH HEeoOXOAMMO MPOBOJIUTH MPOLEAYPhl BepUPUKAIMH CTPOro
(dhopMann30BaHHBIX JAHHBIX, KOTOPhIE 00ECIEYMBAIOT B3aUMOCBA3b UCTOPU 0OJIE3HU
OJIHOTO M TOTO K€ MallMeHTa B TEYEHUE KU3HU BIIOTh JO CMEPTH.

Paznmuunbie MUC conepxaT B OOJNBIIMHCTBE CIIy4yaeB ciabo-(popMaIn3oBaHHbIE
JaHHBIC, XOTS YPOBEHb (popManm3anuu CymecTBeHHO Bapeupyercs: oT 10% o 90%
oO0beMa wuHpopmanu uctopur Oone3nu. HWHrepec s HccienoBaTenei
NPEICTaBIAIOT U HEPOpMAIIM30BaHHbIE UCTOpUU O0Jie3HH, Hanpumep, ¢popmara doc,
KOTOPBIX €€ JOCTATOYHO MHOIO0 B MEIUIMHCKHUX opraHu3anusax Poccuu. Ity ABa
TUINA JAHHBIX JIOJDKHBI OBITh MOJBEPrHYTHI CHELHUATM3UPOBAHHBIM MpOLEIypaM
dbopmammzanuu. Pe3ynbrathl 1a00paTOPHBIX W WHCTPYMEHTAJIBHBIX HCCIICIOBAHHMA
(bakTUYECKU SIBISIOTCSA YaCTbIO MCTOPHUM OOJIE3HH, U TMPEICTABISIIOT COOOM CTPOro
dbopmanuzoBaHHbIe J1a0OpaTOpPHBIE JaHHBIC, U300PAKEHUS WIM PA3JIMYHBIE BUJIbI
curHasioB. MH(opmarus o mporeccax MEIUIIMHCKON OpPTaHu3allid OOBIYHO MOXKET
ObiTb mosiyueHa u3 MMUC, u wucnonb3oBaThCs M OLECHKU 3PHEKTUBHOCTH
YIPABJIEHUS U IEITENbHOCTH TAKUX OPTaHU3aLIHA.

JlaHHbIE ~ MEIUIIMHCKOM  CTAaTUCTUKUA  ONKCBHIBAIOT  PETHOHAIBHYIO  WJIHU
denepaibHyI0 CUCTEMbI 3[PAaBOOXPAHEHUSI U U3BJIEKAIOTCSA U3 CUCTEM MEIMIIMHCKOM

CTaTUCTUKK B MCIAMIOMHCKHX I/IH(l)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘-IeCI(I/IX IHCHTPAax pPCEruoHa.



HecMoTpst Ha TO, 9TO NMaHHBIE MPEACTaBICHBI B TaOMM4YHOU (dopme, OHH TpeOyeT
mporenyp MpeaBapuTenbHol 00paboTku. CIOXKHOCTH BBI3BIBAET TO, YTO (POPMBI
CTATUCTUYECKON OTYETHOCTH MEHSIOTCS €KETOIHO, KaK M0 O0OBEKTaM y4eTa, TaK U IO
ux atpulOyTuke u TumaMm. Kpome TOro, BO3HHKAIOT NPOOJEMBI, CBSI3aHHBIE C
MHCTUTYIIMOHAJILHBIMU M3MEHEHUSIMU CHCTEMbl PErMOHAJIBLHOTO 3paBOOXPAHECHMUS,
KOTOpbIE€ HEOOXOIMMO YYUTHIBATH NIPU aHAJIM3E€ BPEMEHHBIX PSIIOB.

JlaHHBIE HKOJOTHYECKOTO MOHHUTOpPHHTA (BOJA/BO3MIYyX/MOYBA) MOTYT OBITh
NOJIy4eHbl U3 CUCTEM LIEHTPOB T'MIHMEHbI U AMUAEMHUOJIOTHH, HO OHU TaKXKe TPEOYIoT
npeIBapuTeNbHON 00padoTKu. J[aHHBIE COLMAIbHO-IKOHOMHUYECKOTO MOHHUTOPWHTA
MOTYT OBITh TOJYyYEeHBI W3 OTKPBITHIX WMCTOYHUKOB B BHUAC TaOIHI], OHHU
XapaKTEPU3yIOT COIMATIbHO-PKOHOMUYECKUNA CTATyC pa3JIMYHBIX PETrHOHOB M
MYHUITUTIATBHBIX 0Opa3oBaHuil. /[l wW3BI€UEeHHMS] OJTUX JaHHBIX TPEOyrOTCS
CHeUaIN3UPOBAaHHBIE MPOTPAMMHBIE KOMIIOHEHTHI TPEABAPUTEILHON 00PaOOTKH.

K nmnepBUYHBIM JaHHBIM OTHOCHUTCS U  CHPABOYHHK MeIMUIMHCKOI
TEPMHUHOJIOTMU U Ha0JIoAeHuii. ITOT 6a30BbIi pecypc ['X comepkut GpopmMaabHOE
ONMKMCAaHUEe MEAUIMHCKUX TEPMHUHOB, OTHOCSIIMXCS K OIPEACICHHBIM TPYIIIaM:
Mopdonorus, ¢GU3NONOTHs, MATONOTHs, (apMaKoOJOTUs U Jp.; HaOIIOAEHUS,
coJiepKallie TPpYMIbl TPU3HAKOB (3KajloObl, TaHHbIE OOBEKTUBHOTO HCCIEIO0BAHMS,
JaHHBbIE JTa0OPATOPHBIX U MHCTPYMEHTAJBHBIX MCCIIEI0BaHUM), COObITUS (JIeueOHbIE,
TUATHOCTUYECKUE MEPOIIPUSATHS, OCJIOKHEHUS U 1p.), pakTopsl (TpodeccuoHaIbHbIE
BpPETHOCTH, BpEJIHbIE TPHUBBIYKKM M Jp.), clpaBouyHuK 3aboneBannii MKb. B
HACTOSIIIIEE BpPEMsS CIPABOYHUK MENWIIMHCKON TEPMHUHOJOTUA ¥ HAOIIOICHUIMA
BKIroyaeT okoyio 24000 pas3iMyHbBIX MOHATUH M AKTUBHO pPa3BUBAETCS BCEMH
none3oBaressimu ['X.

BropuyHble JaHHBIE TPEJCTABISIOT COOOW, BO-TIEPBBIX, PE3yJIbTATHI
00pabOTKM METOJaMHM CTAaTUCTHUYECKOTO aHajiu3a, MAIIMHHOTO OO0y4YeHus W
UCKYCCTBEHHOTO MHTEJUIEKTa. BO-BTOpBIX, K BTOPUYHBIM JAHHBIM OTHOCATCS
OMHCAaHUS TIPOBEACHHBIX HAYYHBIX WCCICAOBAaHUM, BKIIOYAs [WU3aliH TIPOCKTAa,
yCIIOBUS BHIOOPKHM MEPBUYHBIX JIAHHBIX, MOCJIEI0BATEILHOCTh IPUMEHEHUSI METOJIOB

u Jp. Hay‘-IHBIC HCCIICAOBaHUA TPOBOAATCA B COOTBCTCTBMM C HCKOTOPBIM
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CIIEHApHEM, B KOTOPBIM BKIIOUAIOTCS YCIOBUS BBIOOPKM TEPBUYHBIX JTAHHBIX,
MeTOAbl 00pabOTKM M BXOJHBIE MapaMeTphl, pPe3yJabTaThl O0O0pabOTKH, UX
UHTEpIpeTanus, CKpunThl oOpaboTku (HampuMmep, Ha s3bikax R, Python u ap.).
Baxnoit nensio coxpanenuss B ['X uHpopmanuu 00 HCCIENOBAHUU SBISETCS
BOCIIPOU3BOIUMOCTD (TIOBTOPSIEMOCTh) Hay4YHBIX PE3YyJIbTAaTOB, CPABHEHUE UX MEXKITY
co0Ol mMpuU HU3MEHEHUM YCJIOBUH BBIOOPKH, pACIIUPEHUH O0bemMa IEePBUYHBIX
JAHHBIX, YCIOBUU MPUMEHEHUS METOAO0B 00paboTku u Ap. K BTOpUYHBIM JaHHBIM
OTHOCAT TaKKe BCE Ciy4yau NPUMEHEHUS HHTEJUIEKTYaJIbHBIX  CEpPBHUCOB
NpoPWIAKTUKYA, JTUATHOCTHUKKA W JICYCHHWs 3a00JIeBaHUI C  JIOTUPOBAHHEM
MPEIOKCHHOW BpadeOHON TMOMOIIA W pe3yJbTaTaMU NPUMEHEHHs. ODTHU JTaHHBIE
HEOOXOJUMBI Il TMOCTOSIHHOTO — COBEPILIEHCTBOBAHMSI MOJIYYCHHBIX 3HAHUM,
pa3pabaThIBaEMBbIX AITOPUTMOB U MHTEJUIEKTYaTbHBIX CHCTEM.
ba3wt 3nanui

K Hacrosimiemy BpeMeHH B MEIUIIMHE HAKOIUIEHbl YHHMKAJIbHbIE 3HAHMS T10
JTMArHOCTHKE, JICYCHUIO W MPOUIAKTUKE 3a00JIeBaHUI, KOTOPBIC MPEICTABICHBI B
MEIUIIMHCKON JUTEepaType, HayYHbIX OTYETAX U MHOTOUYUCIEHHBIX CcTaThiax. OaHaKo
TaKue 3HaHWs B HE(POPMATM30BAHHOM BHJIC MCTIOIB3YIOTCS TOJBKO CTCIIHAINCTAMA B
cBoel y3kou oOsactu. Jyis moBbimeHUS 3()QPEKTUBHOCTH BpadyeOHBIX PEIICHUH,
HEOOXO/IUMO pACIIMPEHUE MPUMEHEHHUS 3HAHUM, a JJIsl 3TOr0 OHM JOJDKHBI OBIThH
JOCTYIHBI J11 00paOOTKU MPOTPAMMHBIMH CHCTEMaMH, KOTOPBhIE MOMOTYT Bpadam
OpUHATH OOOCHOBaHHBIE KIMHMYeckue pemieHua. C  9TOH  1enbl0  3HAHMS
dbopMam3yr0oT U (GOpMHUPYIOT 0a3bl 3HAHWH, CTPYKTypa KOTOPBIX MPEICTABICHA B
oHronorusx. OcCHOBHbIMH ©Oa3zamu 3HaHuwsi ['X sBistoTcs: 0as3pl 3HAHWNA 110
JIUArHOCTUKE OCTPBIX, XPOHUYECKUX 3a00J€BaHUN W CUHIPOMOB, 0a3bl 3HAHUU IO
MEIMKAaMEHTO3HOMY UM  BOCCTAHOBHTEIHHOMY JICUE€HHIO, 0a3a 3HAaHUH IO
¢dapmakoTepanuu, 0a3bl IKCIEPUMEHTAIbHBIX 3HAaHUM, MOJYYEHHBIX B pe3yjbTaTe
HAY4YHbBIX UCCIEAOBAHUN C JaHHbIMU | X U 11p.

ba3pl 3HaHMII MO JAMATHOCTHKE OCTPbIX, XPOHMYECKUX 3a00J1eBaHHMil M
CHHAPOMOB. DTH 0a3bl 3HAHUHN BKJIIOYAIOT: KOMIUJIEKC IMATHOCTUYECKUX MTPU3HAKOB

U BapUATHUBHOCTb HX JUHAMHKH, CHeI_[I/I(l)I/I‘-IHOCTB CHUMIITOMOB 32160J'I€B3HHI>1;
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CpeACTBAa YTOYHEHHs JIMAarHo30B C YYETOM JTHOJIOTMH, IAaTOT€HE3da, BapUaHTa
TEUEHUS; OMpEACICHNe HEOOXOIUMBIX YCIOBUW ISl Pa3BUTHsS 3a00J€BaHUN | P.
ba3bl 3Hanumii Tpynm 3a0osieBaHui, AoctynHble B ['X B Hacrosiiee Bpems,
MPEACTABICHBl Ha pHUC. 3; HA puc. 4 mpencraBieH (parMeHT 0a3bl 3HAHUN TI0

JTMAarHOCTUKE TeMOopparu4eckon Juxopajiku ¢ mouedynbiM curapomom (I'JITIC).

¥ > Basa 3HaHWi1 0 AMarHocTvke sabonesaHnii u cuHapomos 2018 [OHTonorma sHaHuin o anarHocTuke sabonesanuin] &2 & @
gribova@iacp.dve.ru/Moit Pona/MeanunHa/basel 3abonesanwii’baza 3HaHuii 0 guarHocTHKe 3abonesaHnii u cuHapomos 2018

V¥ 3ABONEBAHUA @ £ 11 v &

> BEOJIE3HW OPTAHOB MULLEBAPEHWA * [Mpynna 3abonesaHui (unuv Mogrpynna)] v

Ib WMHPEKLIMOHHBIE W MAPASWUTAPHLIE BEONE3HU [Mpynna 3abonesanuii (unw Mogrpynna)] & A v ¢

> BONE3HW OPTAHOB ObIXAHWA [Mpynna 3aGoneBaHuii (unu Mogrpynna)] & A v

> BONE3HN CUCTEMbBI KPOBOOBPALLEHWA [Mpynna 3aGonesanuii (unu Mogrpynna)] & A v

Ib BOJE3HN MOYEMONOBOW CUCTEMbI [Mpynna sabonesanwii (unu Moarpynna)] & A v

» BOME3HW SHAOKPUHHOWM CUCTEMbI M HAPYLIEHWSA OBMEHA BELLECTE [lpynna 3abonesanwii (vnu Mogrpynna))

Puc. 3. I'pynimnibl 3a005€Banmid, JOCTYIHBIE 7151 JUATHOCTUKH (CKPUHILIOT)

baza 3HaHMH 10 HA3HAYEHHMIO JieYeHUS (MEeAUKAMEHTO3HOIO0 U
BOCCTaHOBUTEJbHOT0). B I'X comepxarcs 0a3pl 3HAaHMW 1O Ha3HAYCHUIO
MEIUKAMEHTO3HOTO W BOCCTAHOBUTEIBHOT'O JICYEHHS, BKJIIOYAKOIIUE OMUCAHUE
rpynmnel  3a00JieBaHUN ¢ OOMMMU  TPHWHIMIAMU JICUCHUsA, KaK TIPaBUIO,
CUMIITOMATHYECKOTO W/WUJIM MaTOT€HETHYECKOTO, B TOM YMCJIE MOJECINb, BU/, 1I€JIb U
cxemy Tepanuu. Kaxaplid paszmen 6a3pl 3HAHWUW OMHCHIBAETCS HAOOPOM YCIIOBHA,
NPEACTaBIAIONIMX COOOM KJIMHUYECKOE HAONIoJeHUEe, OTHOCAIIeeCs WIH K
MEPCOHAILHBIM JaHHBIM TAIMeHTa, WIA K KIMHUYECKON KapTuHe 3a00JIeBaHUS,
pe3ynbTaTaMm J1abOpaTOPHBIX M MHCTPYMEHTAIBHBIX MCCIIeIOBaHUN. ba3bl 3HaHMI 11O
BOCCTAHOBHUTEIHLHOMY JICYEHUIO OMHUCHIBAIOT BO3MOKHBIE BapUAHTBI MCIOJb30BAHUA
METO/IOB BOCCTAHOBHUTEIHHOTO JICUCHHsI 3a00J€BaHWM, YYUTHIBAS Ha3HAYCHHYIO
MEIMKAMEHTO3HYIO Tepanuio, MepCOHAIbHBIE 0COOEHHOCTH MalMeHTa,

HHAWBUAYAJIBHOCTDb KJIMHAYECKON KapTHHBI 3a00JICBaHMS.
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¥ (ANC *[3a6onesanune] @ & [ X A
|¥ CHMATOMOKOMNNEKC (ocHoBHo#) * [Cumntomokomnnekc] @ & (1 v x

> Komnnekc xanob u obbekTMEHOro obcnenoBadua v M
v Hmﬂneu: J'IE!DGPETDDHI:IX M ﬂHr:prmemanhHh:x i1CCJ‘IE,.'J,DBEIHHH @ J tﬂ A A

¥ Mokaszatenu KpOBM [Hccne,ﬂ,osaﬁue naﬁcpampﬁoe unm HHCTp‘,’MEHT&J‘IbHGE] G?" f ﬁ‘ v x

> BUOXMMUYECKMit aHanu3 kpoeu [Bug (MeTog) nccnegoeaHua) v M
b HnuHudeckuii ananus kpoeu [Bug (meTog) uccnepnoeanuna) &8 A
[ Bud (memod) uccnedosarus | @ @
¥ Axanuz mouu [Mccneposadwe nabopaTtopHoe MNK MHCTPYMEeHTansHoe] l? 6’ 'L‘j' A v x

» 1 BuoxuMmuyeckoe wccnegoeadne Moy [Bua (Metog) mccnenoeanmal v
b OO0wmin aHanus modu [Bug (MeTog) wccnepgoeadua] & A
[ Bud (Memod) uccnedosarus | @ ®

¥ ¥3M nouek [Mccneposauue naGopatopHoe unu uHcTpyMenTanshoe] @ &2 (] B A v x

» Mccnenosanue nodex [Bua (MeTon) uccnenosaHua)
{ Bud (memod) uccnedosarius | @ ®

¥ Ceponorudeckne HCCNenoBaHNa Ha BUPYCHBIE 3a60NeBaHNA (BMPYCONOTMYEcKkHEe HCCNeaoBaHna)
naGopatopHoe Unu MHCTpyMenTansHoe]) @ & O & A

> Henpawmoi meTtog dnwopecumpyiowmx antuten [Bug (Metog) nccnegosaHus)
[ Bud (memod) uccnedoearus | ® ®
[ Mcenedosanue nabopamopHoe UnU UHCMpyMeHmansHoe | ® e
[ HeoBxodumoe yenosue | ® @
[ Cundpom unu Mamonoauyeckoe cocmonrue | ®
> CumnTomokomnnerc 512 [CumnTomokoMnnerc] & A v 3
> CumMnToMoKoMINEKE 4-x kpaTHuIA [CuMnToMokoMnnexke] B A v
» CumntomokoMnnerc abgoMuHansHeIi [CUMNTOMOKOMNNEKE No nepuogam] & A w 3¢
(¥ Oeranuzauma gnarHoza @ &2 (1 X A v x

T Mo BapHaHTy @ fﬁ'

¥ Amyp-uHdexums [3nemenT anartosa] @ & I

Puc. 4. ®parment 6a3w1 3HaHM# no quardoctuke ['JITIC (ckpuHIoT)

ba3a 3nanuii papmakorepanun. baza dapmakorepanuu BKIIOYAET OMHCAHUE
JACHCTBYIOIIMX BEIIECTB € HX (HapMAKOJOTUYECKUMHU TpYIMIaMH, CBONCTBaMH,
3a0oneBaHusiMU. Ee 0COOCHHOCTHIO W MPUHIUIHUAIBHBIM OTIUYMEM OT aHAJIOIOB
ABJISACTCA Q)OpMaHBHOC OIMMCAHUC TAKHUX 3HAYUMBIX OJIsI CHUCTEM IMOAJACPIKKHU
MPUHATUSL pelIeHud aTpuOyTOB Kak MPOTHUBOINOKA3aHUs, MNOOOYHbIE JEUCTBUS,
nepea03upoBKa, B3aUMOJIEHCTBUE C IPYTUMU JIEKaPCTBEHHBIMU CpeicTBamMu. JlaHHbIe
aTpuOyThl OMHCHIBAIOTCS KaK MHOXECTBO 3HAYCHHWH MPU3HAKOB, COOBITUH W
(aKTOpOB, CBA3aHHBIX JIOTUYECKUMH YCIOBUSMH, KaXKIbIH W3 KOTOPBIX HMEET

CTPYKTYPY, OTIPEJICTICHHYIO B 6a3¢ TEPMUHOJIOTUN U HAOTIOACHU.
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Bba3a sxcnepuMeHTATBHBIX MeIUIMHCKUX 3HaHM. ba3a npencrasnser coboit
HOBBIE MEIWIIMHCKUE 3HAHHs, MOJy4YeHHbIE B pe3ylbTaTe 00pabOTKM M aHaIM3a
NEPBUYHBIX KJIMHUYECKUX U CTATUCTUYECKUX NaHHBIX [ X MeTogaMu HCKYyCCTBEHHOTO
UHTEJJICKTAa. 3HAHUS MMEIOT pa3jiuuHble  (QOpMBl, Hampumep JHMHEWHOM,
JIOTUCTUYECKOW, MYJIbTHHOMHAJIbHOM, TIOPAJAKOBOM PErpecCur, HCKYCCTBEHHOU
HEHPOHHOM CETU U Jp. ITU MOJIENIM BMECTE CO CBOMMH BECOBBIMU KO3 uiiieHTamu,
OpEeIUKTOpaMH,  CBOOOAHBIMHU  WJIEHAMH M apXUTEKTYpPOW  OMHCHIBAIOT
(U3HOJIOTUYECKHE TMPOIECCHI, OMPENESIOT MPOTHO3 TEYEHUS U CTENEeHb TSHKECTH
3a00JIeBaHUM, BEPOSITHOCTh OCJIOXHEHHH, IUTEILHOCTD JKH3HU IOCIE ONEpaluu u
ap. [26, 27]. IlomydeHHble 3HaHUSA JOOJDKHBI 3aHOBO BEPUPHUIMPOBATHCS MPH
pacupenun 0a3pl MEPBUYHBIX AaHHBIX. OHU HCHOJB3YIOTCS HapaBHE C paHee
BBeJICHHbIMH B ['X 3HaHMSMU W3 BHEUIHUMX HMCTOYHUKOB: CTaHAAPTAMU JICUEHUS,
npaBuIaMHU JUArHOCTUKM 3a00JieBaHMs, HAa3HAUEHUs JieyeHus U Jap. KoMIOHEeHTHI,
KOTOPBIE PEAIU3YIOT UHTEIUIEKTYaIbHbIE CEPBHUCHI 10 MPOPUIIAKTUKE, JUATHOCTUKE U
JedeHunto, odecnevyrnBas MOAACPKKY BpauyeOHBIX PEIIeHUH, UCTIONb3YIOT 3TH 3HAHUS U
(GUKCUPYIOT BcE clydyal HUX NOpUMeHeHus. OJrta uHbopmalus B JalbHeilieM
YUHUTBIBAETCS JIUIS1 YTOUYHEHUS! MEUIUHCKUX 3HAHHM.

2.3. Ilpozpammmusvie Komnonenmol

[Iporpammubie KoMmMmoHeHTBHl ['X — 93TO, Mpexae BCEero, NPHUKJIAIHbIE
NPOrpaMMHBbIE CEPBHCHI HHTEJIEKTYAJbHONH 00pa00TKH JAHHBIX M 3HAHWM 11
pEelIeHHs] HAyYHBIX 3aJlay, a TaKXKe 3aJlay MPaKTUYECKOW MEIULIMHBI U 00pa3oBaHusl.
JUis UX co3/aHusl UCHOJIB3YIOTCS (PPEHMBOPKHM U MPOTPAMMHBIE CPEACTBA OOIIETO
Ha3HadeHwusi, Hanpumep, Tiatgopma [ACPaaS [28], npeaHazHaueHHas A1 CO3AaHUS
MHTEJIEKTYaJIbHbIX CEPBUCOB B MPOU3BOJIBHBIX MPEIMETHBIX 00JIACTAIX, TIATHOPMBI
c Oubnuorekamu, MOJACpPKHUBAIOUINE OOpPabOTKYy OOJBIIUX MACCHBOB JaHHBIX,
Harnpumep, R-studio (c s3eikom R), Anaconda (¢ s3pikom Python), a Ttakxke
CHeUaIN3UpPOBaHHBIE OOOJOYKM M CHUCTEMbl, OPUEHTUPOBAHHBIE HA CO3/aHHE
MHTEJUIEKTYAJIbHBIX CUCTEM M CEPBHCOB, PEIIAOIINX 3a/1a4l ONPEIEIECHHBIX KJIACCOB,

HaIrpuMep, JUarHOCTUKH MPOIeCCOB (3a00IeBaHU).
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CucreMHasi IPOrpaMMHAasi KOMIIOHEHTa UMIIOPTA U JKCMNOPTA JAHHBIX B/M3
I'X. UMnopT KIMHUYECKUX AAHHBIX BBITIOIHSETCS B COOTBETCTBUU C OHTOJOTHUSIMU
UCTOpUU OOJIE3HU, MCHOJIb3Ysd 0a3y [aHHBIX MEAUIMHCKOM TEPMUHOJIOTHH U
HaOmoaeHuil. IMnopTupoBaTh MOKHO TOJIBKO CTPOro (pOpMaIM30BaHHbIE TaHHBIE.

CnenuaJn3npoBaHHasi NPOrpaMMHasi KOMIIOHEHTa NpeABaAPUTEIbLHOM
00padoTKN KIMHMYeCKHX AaHHbIX. [IpenBaputenbHas 00paboTKa KIMHHUYECKUX
JaHHBIX BKJIIOYAET: CTPYKTYPHUPOBAHUE HUCTOpHM Oo0Jie3HH U (QopManu3aluio ee
paznenoB. CTpyKTypHUpOBAaHUE UCTOPUNA OOJIE3HH BBIMIOJIHSIETCS B COOTBETCTBUU C
OHTOJIOTHEW HCTOpPUHU OO0NE3HH, KOTJa U3 HECTPYKTYPHPOBAHHBIX (ailioB, OOBIYHO
dbopmara doc, BbaensIOTCA pa3aensl (kanoObl, JHEBHUKH, BBITUCKA, SMUKPU3 U AP.)
U (pukcupyercs TEKCT BHYTPH Kaxjaoro paszzaena. dopmanuzanusi UICTOPUU OOJIE3HU
MO/Ipa3yMEBaeT MPEBpPALIEHUE TEKCTAa BHYTPHU PAa3J€iOB B YUCIOBBIE, CTPOKOBBIE U
KaTeropuaibHble mnepeMeHHble. [1o ompeneneHHbIM IMpaBUiiaM, COOTBETCTBYIOIIMM
pasnenam HCTOpuil 0osie3HH, QOPMHUPYIOTCS TPaMMATHUKH, KOTOPbIE C IMOMOIIbIO
CpeacTB  OOpaOOTKM  TEKCTa, Hampumep, lomHTa-mapcep  OOECHEeUnBaIOT
dbopmanuzanuio TekcTta. B KkauecTBe cioBapel UCHOJB3YIOTCS 0as3a  JIaHHBIX
METUITMHCKIX TEPMUHOB M HAOJIOICHUI 1 0a3a 3HAHUI TUATHOCTUKYU U JICUCHUS.

CnenuaJn3upoBaHHasi NPOrpaMMHasi KOMIIOHEHTa MpeABaAPUTEIbLHOM
00padoTKM CTATHCTHYECKHX JdaHHbIX. KoMIoHeHTa oOecrneunBaeT pernieHue
npo0OsieM JaHHBIX, CBA3AHHBIX C €XETOJHBIM H3MEHEHHEeM (OPM CTATUCTHUYECKOM
OTYETHOCTH, U3MEHEHUEM OOBEKTOB yueTa, UX aTpuOYyTOB U MO3BOJSET (HOPMUPOBATH
BPEMEHHBIE PSJbl, KOTOPbIE MPUTOIHBI ISl COOTBETCTBYIOIIEro aHanu3a [29]. Taxxke
9Ta KOMITOHEHTA MO3BOJISICT MPUBOIUTH K TAOJIMYHOM BHUIY CTATUCTUYECKUEC TaHHEIE,
cobpanHbie U3 OTKpBIThIX HCTOUHUKOB (POCCTAT, HUUMN WudopmaTuzamuu
3IpaBOOXPAHEHUS U JIp.)

Cnenuaan3upoBaHHasi 000JI0YKA JJIs CO3JAHUSL CHCTEM IMOJIEPKKH
NPUHATHS PelleHuil s npakTudeckod meaunuubl [30,31]. Ona mno3BossieT
CO3/1aBaTh CHUCTEMbI MOJJEPKKUA MPUHITUS KIMHUYECKUX PEIICHUN MO JUATHOCTUKE
U JIeYeHHUI0 3a00JIeBaHUMM B pa3iIMYHbIX pazjenax MeauuuHbl. OHa HCHONb3YET,

MOMHMO MH(OPMAIIMOHHBIX KOMIIOHEHTOB ['X, pemarenu 3agad MO AUArHOCTUKE U
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Ha3Ha4YeHHIO JieueHus. Pacmimpenue obnacteil mpuMeHEHHUs O0O0OJIOUKH CBSI3aHO C
(GbopMHpPOBaHMEM HOBBIX pPAa3JeioOB MEAWIHWHBI B 0a3zax AaHHBIX W 3HaHUU [X.
O06os04ka NpeIoCTaBISI0TCS MOIb30BATENSAM KaK 00JauHbINA CEPBUC.
3akiroueHue

BboeicTphiii pocT 00beMOB OMOMETUIIMHCKON MH(OpMALIMU TO3BOJISET HAACITHCS
Ha pAa3BUTHE TPEHJA MNEPCOHAIU3UPOBAHHOW MeOUUUHBL. OIHUM W3 CEPBE3HBIX
NPENsTCTBUA K MCCIEIOBAaHUAM B HTOM HAIPaBICHUM SBIIIETCS OTCYTCTBHE
TEXHOJIOTMM XpaHeHHUsl, 00pabOTKH, aHaIn3a U Bepudukanuu Takoil nupopmanuu. B
paboTe mpeasiokeHa KOHIEMIHS XpaHWINIa OMOMEIUIIMHCKUX JaHHBIX W 3HAHUH,
O00BEAMHAIONIASA TaHHBIE U3 PAa3HBIX UCTOYHUKOB, PA3HON MPUPOIBI. APXUTEKTYpPHOM
OCOOEHHOCTBIO XpaHWIMILA SIBISETCS HHTErpalus NEePBUYHBIX KIMHUYECKUX M
CTAaTUCTUYECKUX TaHHBIX, PE3yJbTAaTOB HUX OOpaOOTKM M aHanIM3a, OOBEAUHEHHE
NOCJHEAHUX C M3BECTHBIMU MEIULUHUHCKUMH 3HAHUSIMHU IO JUATHOCTUKE W JICUCHUIO
3a00J1€BaHUM U MCMOJIb30BAHKUE UX JJISl Pa3BUTHUS MEPCOHAIU3UPOBAHHBIX TPEHIOB B
KJIMHAYECKOW MeaulurHe. ['X uMeeT KOMIIOHEHTHYIO PACIPEACICHHYI) apXUTEKTYPy
U 00benuHAEeT HMHPOPMALMOHHBIE M MPOrpaMMHBIE KOMIOHEHTHhl. K mnepBbiM
OTHOCSITCS: JIaHHbIe, OHTOJOTHH U 0a3bl 3HAHUI, BTOpHIE AENATCS Ha: CHCTEMHBIE,
CIIEHMAIM3UPOBAHHBIC U NPUKIIA/IHBIE.

K Hacrosimiemy BpeMeHH pa3pabOTaHbl U UCIOJIb3YIOTCS MHOTHE MPOTPAMMHBIE
U nH(OpMaLMOHHBIE KOMITIOHEHTHI "X, MpoA0mKaoTCs paboThl O CO3IaHUI0 HOBBIX
KOMIIOHEHTOB "X ¥ yCOBEPIIEHCTBOBAHUIO UMEOLIUXCSI.
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