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dtanoHHble MeauuuHcKkue paatacetbl (MosMedData) Chosk ot
ANA He3aBUCUMOMU BHELLUHEW OLLeHKU airopuTMOB
Ha 0CHOBE UCKYCCTBEHHOr0 UHTEJJIeKTa B AUarHOCTUKe
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AHHOTALMA

B cratbe onucebiBaetca OpMFMHaﬂbeIVI nogxon K ¢0pMVIp0BaHVIIO dHHOTMPOBAHHbIX MeAUUUHCKUX OaTaceToB
ONA NpoBepKU AnarHoCTnyecKknx pEUJEHMVI, OCHOBAHHbIX Ha TEXHONOIMAX NCKYCCTBEHHOI 0 UHTEJNIEKTa. OnucaHsbl 4 3Ta-
na (I)OpMMpOBaHMFI faraceta — njiaHMpoBaHue, 0T60p MCXOAHbIX AaHHbIX, pa3MeTKa U BepM¢MKaL|,MFI, HOOKYMEHTUPO-
BaHue. anBeﬂeHbl npuMepbl CoO3A4aHHbIX MO OMMCaHHOW MeToAMKe faTaceToB. MeToamKa ABnAeTcA MaCLLITa6I/IpyEMOI7I
n yHMBepcaanoﬁ, a 3HauuT, MOMKET ObITb UCMOMb30BaHa B apyrux obnacTax MeauLMHbI U 3[paB0O0XpaHEHUA, KOTOpbIe
nognexar aBToMmatusaumm U pasBuUTuio C NOMOLLbIO TEXHOJNIOT UM MCKYCCTBEHHOI 0 UHTEJIJIEKTa U TEXHOMOrUN BONbLINX
OaHHbIX.

KnioueBble cnoBa: WMCKYCCTBEHHbIM WMHTENNEKT; MeAMUMHCKME AaHHble; AaTaceT; pasMeTKa; MaluMHHOe 06yueHue;
bonblune faHHble; BepUpMKaLuA.
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Reference medical datasets (MosMedData)
for independent external evaluation of algorithms
based on artificial intelligence in diagnostics
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ABSTRACT

The article describes a novel approach to creating annotated medical datasets for testing artificial intelligence-based di-
agnostic solutions. Moreover, there are four stages of dataset formation described: planning, selection of initial data, marking
and verification, and documentation. There are also examples of datasets created using the described methods. The technique
is scalable and versatile, and it can be applied to other areas of medicine and healthcare that are being automated and devel-
oped using artificial intelligence and big data technologies.
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CnucoK cokpaLeHui

6, M6, T6 — 06bEM LMPPOBOrO XpaHUAMLLA: TUra-
6awT, Merabant, Tepabant

Dartacer (Dataset; Data set) — CTpyKTypuUpOBaHHbIN
Habop UHpopMaLum, 06beAMHEHHOW N0 ONpesenEHHbIM
NIOrMYECKMM MPUHLMNAM, NPUIOOHbIA ANA MALUUHHON
06paboTKM KOMMbIOTEPHBIMM METOLaMW aHanu3a AaH-
HbIX. [laTaceT — KOMMNeKCHOe MOHATUE, XapaKTepusy-
loLLieecA 4 OCHOBHbIMM 3TanaMu: Hanu4Me COJEPHMUMOro
(HabniogeHuA, 3HaueHuA, 3anucK, Gannbl U ap.); Hanu-
une uenu (Hanpumep, 6asa 3HaHWK, UcCMoNb30BaHUE
ONA onpefdeNéHHON 3adayu); Hanuuue rpynnypoBKU
(arperauma u opraHv3auua COQepHUMOro B Habopbl,
KOJIIEKUMM W [p.); Hannume CBA3aHHOCTM (OTHOLLEHWE
K CY6BEKTY, MHTErpUPOBAHHOCTb, NOrMYEcKas KonneK-
LIMA COOQEPHUMOro U T.4.)

EMUWAC — EgmHad MeguMUMHCKaA MHGOPMALMOHHO-
aHanuTn4ecKan cucrema r. Mockeel

EPUC — EfuHbIv pagmonormyeckuin UHGopMaLMoHHbIN
cepBuc I. MockBbl

WU (McKyCCTBEHHBIM MHTENEKT) — HayKa U TeXHoJo-
rUA CO3[aHNA MHTENIEKTYaNbHbIX KOMMbIOTEPHBIX Mpo-
rpamM, cnocobHbIX BbIMOMHAT 3afayuu, ANA peLleHuA
KOTOpbIX, KaK MpaBusio, TPebyeTcA YenoBEYECKUN WH-
TeNneKT

KT — KomnbloTepHas ToMorpagun

KT 0-4 — knaccudurauma KT-npusHakos COVID-19,
pa3spabotaHHasa Hay4yHO-NMpaKTUYECKMM KIMHWUYECKUM
LLEHTPOM AMarHOCTUKM 1 TeNleMeAULIMHCKUX TEXHONOT UM
[lenaptameHTa 3apaBooxpaHeHua . Mockebl B 2020 .
KTO — Hopma u otcytctBue KT-npu3HakoB BUpYCHOM
nHeBMOHMM. KT1 — 30HbI YNJI0THEHMA N0 TMMY MaTOBOr0
CTeKNa; BOB/EYEHMEe NapeHXmMbl Nerkoro <25%. KT2 —
30HbI YMIOTHEHMA M0 TUIMY MaTOBOr 0 CTEKNA; BOBJIEYEHUE
napeHxuMbl nérkoro 25-50%. KT3 — 30HbI ynioTHeHWA
Mo TMMY MaToOBOrO CTEK/A M KOHCONMZALWK; BOBMEYe-
Hue napeHxuMbl nérkoro 50-75%. KT4 — auddysHoe

BBEOEHWUE

Mporpecc B TEXHONOMUAX MCKYCCTBEHHOMO WMHTENJIEKTa
(M) n nx npakTUYeCKoe MpUMeHeHWe B pasHbiX cdepax,
B YaCTHOCTM B Me[MLMHe, OEMOHCTpUpYeT noTeHuman
TEXHONOTMI B TaKMUX PELUEHMAX, KaK aBTOMaTU3UPOBaH-
Hble CUCTEMbI AMArHOCTUKM, CUCTEMbI Pacno3HaBaHWUA He-
CTPYKTYPUPOBaHHbBIX MEAWLMHCKMX 3anncen U NoHMMaHue
eCTECTBEHHOr0 A3blKa, CUCTEMbl aHanM3a M MpefcKasa-
HUA COBbLITMIA, CUCTEMBI aBTOMATUYECKON KnaccudmKaumm
1 CBEPKM MHPOPMALMK, a TaKKe aBTOMaTUYECKMe YaT-60Thbl
ANA noanaepHKu naumeHToB [1]. B cBA3M ¢ 6ypHbIM pa3Bu-
TWEM INIyOOKOro MaLUMHHOMO 06y4eHUA M CBA3aHHOO C HUM
KOMMbIOTEPHOIO pacro3HaBaHWA 006pa3soB M MaTTepHOB
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YN/I0THEHWE NIErOYHOM TKaHM MO TUMY MaToBOr0 CTeKNa
M KOHCONMZALMW B COYETaHUM C PETURYNAPHBIMUA U3Me-
HEHWAMM; BOBNEYEHWE NapeHXUMbI NErKoro >75%

MWUC — MeguuMHCKanA MHPOPMaLMOHHaA cucTemMa
MMI" — mammorpadua

HAKT — HW3KopOo03HaA KoMnbloTepHaa ToMorpadua
OI'K — opraHb! rpyaHoi KieTku

PI' — peHtreHorpadua

OJIF — dnmiooporpagua

COVID-19 — uHdeKumoHHOe 3aboneBaHWe, Bbi3BaH-
Hoe BupycoM SARS-CoV-2, pacnpocTpaHeHue KoToporo
B 2020 r. 6bIn0 OXapaKkTepu3oBaHo BceMupHoi opra-
HU3auMen 3[4paBoOXpaHeHMA Kak naHpemus. Cornac-
Ho MexayHapogHoW Knaccudukaumm bonesHen 10-ro
nepecmotpa, Kogupyetca Kak U07.1 unn U07.2 B 3aBu-
CMMOCTM OT HanWuma/oTcyTCTBUA NabopaTopHON UaeH-
TU(MKaLMM BUpPYCa COOTBETCTBEHHO

DICOM (Digital Imaging and Communications
in Medicine) — MeOMUMHCKUIA OTpacneBoW CTaHOapT
CO3[aHUA, XPaHEHUA, Nepefayy 1 BU3yanusaumm ug-
POBbIX MEAULIMHCKUX U300paKeHNI N [OKYMEHTOB 06-
CnefjoBaHHbIX MaLMEHTOB

MeSH (Medical Subject Headings) — Te3saypyc, copep-
¥allMM KNiYeBble MeAMLMHCKUE TEPMUHBI, MCMONb3Ye-
MbI 018 MHOEKCALWW, KaTanorusaumum v NoucKa craten
B @HIN10A3bIYHOM TEKCTOBOM Ha3e AaHHbIX MeAMLIMHCKUX
1 6ronornyeckmx nybnuKaumii, cosgaHHon HauuoHanb-
HbIM LIEHTPOM BUoTeXHONOrMYecKon MHdopMaumm CLUIA
(PubMed)

README — aHes1. «npoumnTai MeHs», yCTOABLUIEECH Ha-
3BaHMe [OKYMEHTa, COMPOBOMAAIOLLENO UCMOMHAEMBIN
Kog, 6asy AaHHbIX MW Apyrve NporpaMMHble NPOLYKThl,
00bI4HO COZEpPHALLMIA OCHOBHYID MHdOPMaLMIo 0 Qaii-
nax, HaxoOALLMXCA B TOW e QUPEKTOPUMN.
SARS-CoV-2 — 060n04e4HbIi 0QHOLIENOYEYHbIA (+)
PHK-Bupyc poga Betacoronavirus

Ha M300paKeHWAX, 3HaYMTENIbHOE BHUMaHWe Cpeau BCEX
obnacTtei NpMMeHeHNA aBTOMAaTU3MPOBAHHBIX CUCTEM Aua-
FHOCTUMKM YAEeNAeTCA aHann3y MeAULIMHCKMX M306parKeHni,
B YaCTHOCTM Nly4eBbIX MCCNenoBaHui [2].

[lna npakTnyecKoro 3apaBooXpaHeHUA 3aava aBTOMa-
TWU3aLMM NpOLLECCOB AUArHOCTUKM ABNAETCA O4HON M3 nep-
BOOYEPEAHbIX B YCIIOBUAX CTAPEHNA HAceNIeHWS, NOBbILLIEHNSA
[OCTYMHOCTU W, COOTBETCTBEHHO, KONMYECTBA MPOBOAMMBIX
AMAarHOCTUYECKMX NpoLeayp, KOTOpble He KOMMEHCUpYHOT-
CA POCTOM 4Mcna KBaMULMPOBAHHOTO MepCcoHana, He-
obxoammoro anA obecrneyeHUA OOMKHOW MHTeprpeTaLmu
pes3ynbTaToB W, Kak ClefcTBUE, OKa3aHMA CBOEBPEMEHHOM
MeOULMHCKOW noMolun. B ocobeHHocTM faHHaA npobnema
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OCTPO CTOMT B Jly4eBOM AMArHoCTMKe [3], B OCHOBE KOTO-
POV NEMMT BU3YalbHbIA aHanM3 U306parKeHnid BpayoMm.
[nA caMbix coBpeMeHHbIX METOOB B Iy4eBOM AMArHOCTUKe
KO/IMYeCTBO ABYMEPHbIX U306pameHni Ha naumeHTa, nog-
NeMallmx MHTepnpeTaumm, Moxket gocturats 1000 v bonee.
B cBA3M € 3TMM MMeHHO Ny4eBaA AMArHoCTVKa B HACTOALLMI
MOMEHT ABNAETCA 06M1acTblo aKTUBHOMO PasBMTUA TEXHOJO-
U rNy6oKoro 0by4eHMA, BXOAALUMX B COCTaB NoHATUA UN,
ONA CO3[aHUA CUCTEM KOMIbIOTEPHOrO 3peHus, obecrneym-
BalOWMX aBTOMATMU3aLMI0 MHTepnpeTauunm MegvLMHCKKX
CHUMKOB. OTAMuMTENBHOM 0COBEHHOCTbIO ryboKoro oby-
UeHuA OT ApYrMx MeTOAO0B MalIMHHOMO 06y4eHuUs ABNAETCA
TO, YTO TOYHOCTb, HAAEKHOCTb U MPaAKTUYECKaA LieHHOCTb
C03[aBaeMbIX MOJENeN HaNpAMYI0 3aBUCUT OT KOJIMYECTBA
Y KayecTBa UCMONb3YEMBIX JaHHbIX B NpoLieccax 0byveHus,
Ba/MaaLuM (TOHKOM HACTPOMKKM) U TeCTUpOBaHuA [4].

NMeHHO No3ToMy 0JHUM W3 OCHOBHbIX 6apbepoB pas3Bu-
THA pelleHni Ha ocHose MW B MeQMUMHCKOW AMarHocTvKe
ABNAETCA OTCYTCTBME BbIBEPEHHBIX (CBOBOAHBIX OT HEMOJHbIX
M OLUMBOYHBIX) U Ka4YeCTBEHHbIX (YHUGULMPOBAHHbIX, NOL-
FOTOBJIEHHBIX /1A aBTOMAaTMYeCcKoM 06paboTKM MaLLMHHBIM
€nocoboM) HabopoB AaHHbIX [5]. AHHOTUPOBaHHbIE JaTaceThl
[6] HeobX0OMMBI He TOMbKO AnA «o0by4eHns» MW, B yacTHo-
CTU 1A MaLUMHHOMO 06Y4eHMA KOMMbIOTEPHBIX HEMPOHHBIX
CETeN, HO U ANA TECTUPOBAHUA CETEN, 0OYUEHHBIX Ha ApYruX
AaHHbIX.

TpeboBaHus, NpeabABNAEMbIE K JaTaceTaM, He No3BoNA-
10T UCNONb30BaTh NPOCTYI0 BbIFPY3KY U3 MEOULIMHCKON WH-
(opMaLMOHHOM cuCTeMbl, @ 06A3bIBAlOT NMPOBOAUTL LiEMbIV
PAL MaHMNYNALMMI C [AHHBIMK, NPEXAE YEM OHM CTaHYT aH-
HOTMPOBaHHbLIM [AaTaceToM, MPUroaHbIM 4N1A IPDEKTUBHOMO
ucnonb3oBaHua Mogenamm UU. OTnmuve MeguvLMHCKKX
AaHHbIX 0T AaHHbIX B APYruX 061acTaAX, B KOTOPbIX aKTUBHO
Mcnonb3yeTcA MallMHHoe 0byyeHue (Hanpumep, 6aHKOBCKasA
cdepa, cpepa ycnyr), 3aKNI4AETCA B UCTOPUYECKM CIIOMKMB-
LIeWCA KynbType BeAeHUA MeOMLMHCKUX KapT, 0TCYTCTBUM
U MUHUMAJbHOM CTPYKTYPUPOBAHUM U OFPaHUYEHHOM CO-
MOCTaBEHUM Pa3fINYHbIX UCCNIEA0BaHMIA OHOIO MauMeHTa
Meray cobor. Ha HacToALMIA MOMEHT niuTepaTypa 0 nog-
FOTOBKE MEAWLIMHCKMX AaTaceToB NPeACTaB/EeHa TOMbKO He-
60/bLwIKMM KonuyecTBoM nybnmkauui [7-9]. LaHHon nybnm-
KaluWeln aBTOpbl NpecneayioT Lenb pacLumMpuUTb NMOHUMaHUe
npobneMbl 1 0cOBEHHOCTEN MOATOTOBKM AaTaceToB Ha OC-
HOBE MEQMLMHCKUX OaHHbIX CPean MeAMLMHCKUX Cheuu-
aNnuCcTOB, KaCaloLWMXCA UM 3a1eCTBOBaHHbIX B NpoLecc
pa3paboTku mnu TectupoBakua WU, a TakKe nporpammu-
CTOB M cneuman1cToB no pabote ¢ AaHHbIMM (data science)
ONA YNy4LWeHWA NpoLecca He3aBUCUMOM OLIEHKM aropuT-
MOB Ha ocHose UN.

B HacToAeit cTaTbe npeacTaBneH YHUGMLMPOBAHHbIN
nogxop (MeToamMKa) K GopMMUpPOBaHMI0 AaTaceToB As 06b-
EKTUBHOTI 0 (HACKOJIbKO MPeACTaBNAETCA BO3MOMKHbIM B KaK-
[0M KOHKPETHOM CJTy4ae) TeCTUpPOBaHWUA PeLLEHUI, UCTIONb-
3ytowwmx TexHonorum MW, B obnactu ny4eBon AUarHoCTUKM.
Mo xopy onMcaHuA 3TanoB npeanaraeMoi HaMuM MeTOOMKU
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Mbl MPWUBOAMM MpaKTUYECKUe NMpUMepbl [aTaceToB, pas-
paboTaHHbIX HamMu B Nepuog ¢ cenTabpa 2019 no pexkabpb
2020 r., c ucnonb3oBaHNeM [aHHbIX OTLENEeHUN Ny4eBou
AMarHOCTUKU MeAMLMHCKUX aMBynaTopHbIX M CTaLMoHap-
HbIX yupemneHun r. MockBbl, OenoHMpoBaHHbIX B Egm-
HOM PaaMoNorn4yeckoM MHdopMaLmMoHHoM cepsuce (EPUC
EMMAC) [10]. OcHoBHble NPUHLMMLI, OMUCaHHbIE B CTaTbe,
MOryT 6bITb MCMOMb30BaHbl AN GOPMUMPOBaHUA MEOULIMH-
CKMX [aTaceToB B ApYrux 06iactax MeauLMHBI.

METObl U PE3YJIbTATHI

[HataceT (Habop maHHbLIX) OTAMYaeTCA 0T NpocToro cbo-
pa MeOWULMHCKMX JaHHbIX TEM, YTO OH HafenéH 0cobbiMu
CBOMCTBAMU — YHUOUKALMENA M CTPYKTYPUPOBAHHOCTLIO
AaHHbIX; OTCYTCTBMEM TpybbIX HETOUYHOCTEM, OLUMOOYHBIX
nccnefoBaHUiA; HaIMYMEM AONONHUTENBHOW MHPOPMaLLMK
(KaTeropun U 3Ha4yeHUA NPU3HAKOB UM XapaKTepUCTUK
3/1eMEeHTOB [AaHHbIX); HallMuMeM CONpOBOAUTENBHON [0-
KyMmeHTauun. B Poccuinckon Qegepaumm gatacet npu-
paBHMBAETCA K 6a3e AaHHbIX M NOANIEHMUT J0OPOBONLHOM
rOCYydapCTBEHHOM perucTpauumM B KavecTBe pesysbTaTa
MHTENNEKTYanbHON OeATeNbHOCTU. B 3apybexHol npak-
TWUKe AaTaceTbl 3a4acTylo NY6IMKYIOTCA He TONbKO KaK a0-
CTYMHble ANf CKauMBaHWA Habopbl JaHHBIX, HO M KaK Hayy-
Hble My6nMKauum B iypHanax. Kar bl gataceT yHUKaneH
He TOMIbKO COCTaBOM MCCNiejoBaHWUIA, HO TaKMe crnocoboM
UX KnaccuduKaumu M Moaxodamu K pa3MeTKe, a CaM
npoLecc co3daHWA AaTaceTa HOCUT MCCedoBaTeNbCKMiA
xapaKkTep. [axe Npu HanM4MKU CTPYKTYPUPOBAHHON Me-
TOOMKM (OPMUPOBAHWUA [aTaceToB OT Heé BO3MOMHb
OTXOM[EHMA, UCKIIOYEHUS U U3MEHEHWUA onpedenéHHbIX
3TanoB B 3aBUCMMOCTM OT Ha3Ha4yeHMa GopMupyeMoro
faTaceta.

Becb npoLiecc MOXKHO pa3fenuTb Ha & KpynHbIX 3Tana —
MnaHMpoBaHKe, 0T60P MCXOAHBLIX AaHHbIX, pa3MeTKa U Be-
pUMKaLmA, JOKYMeHTUpOoBaHuWe (puc. 1).

1. 3tan nnaHupoBaHua

MoproToBKa AataceTa, Kak M Hay4yHOro MCCNE[0BaHMA,
Ha4MHaEeTCA € 3Tana NiaHWpOoBaHus:

+ (GOpMYyNMpOBKa KNMHUYECKOW W/WUAW MPaKTUYECKOM
3apaum B 06nacTM MegmuMHbl, KoTopaa (MoTeHuu-
anbHo) MOABEPKEHa aBTOMATW3aLMM C NOMOLLbIO
WHTENNEKTYasNbHbIX CUCTEM;

* COCTaB/eHMe MepeyHs NPU3HAKOB W/WNK XapaKTe-
PUCTMK MUCXOAHBIX AaHHbIX, UHOOPMALMIO O KOTOPbIX
MNaHUPYETCA NOAYYaTh OT UHTENNEKTYaNbHON CUCTe-
Mbl B MPOLIECCE PELUEHWA NOCTaBNEHHON 3aAaum 1 Mo
KOTOPbIM BO3MOKHO OLIEHWUTb KOPPEKTHOCTb MPUHATO-
0 CUCTEMOM peLUeHus;

* onpefeneHue MeTOAMKU BepudMKaLMM 3HaYeHWM
BblbpaHHbIX MPU3HAKOB U/WNW XapaKTepPUCTUK Y 3rie-
MEHTOB (opMMpyeMoro Habopa AaHHbIX;

* onpepfeneHne UCTOUHUKOB AaHHbIX;
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Mybnukauus partaceta

Puc. 1. 3tanbl ¢opMmpoBaHnA MeOMLMHCKOrO AaTaceTa.

* OMWCaHWe MNaHUPYEMbIX LIAroB No 06e3NMYMBaHMI0
[aHHbIX;
+ onpefieneHne KpUTEPUEB BKITIOUEHUS, HEBKIIOUEHMA
N UCKMNIOYEHUA UCCNIeNoBaHWUA M3 JaTaceTa;
+ OnpefenieHne 3Ha4UUMbIX XapaKTePUCTUK AaHHbIX, He-
06X0,E|,VIMbIX anAa OUeHKU He TONIbKO TOYHOCTWU, HO U
npeaenoB HagEHHOCTM M MacLLTabyUpyeMocTH MHTEN-
NEeKTyanbHOW CUCTEMBI.
locmaroska KnuHu4ecKol 3ada4u — ofiHa U3 Hanbonee
OTBETCTBEHHbIX 3314, CTOALLMX Nepej Co3AaTeNeM aartace-
Ta. HegoctatouHoe BHUMaHUeE K Hel NMPUBOAMT K BHE3AMHO
BCM/IbIBAOLLMM BOMPOCaM KaK B MpoLecce NOAroToBKM fa-
TaceTa, Tak U YyXe Npyu BHePEHUN OMarHoCTUYECKOro aj-
roputMa Ha ocHoBe MW B KNMHWYECKYI0 NpaKTUKY (puc. 2).

[lna Toro 4Tobbl 3a4a4a COOTBETCTBOBANA Kaccy 3afday,
B KoTopoM MW 3apekoMeHoBan ceba Kak nepcrneKkTuBHasn
TEXHOMOMMA, U OOHOBPEMEHHO C 3TUM MMeNia BaXHyl0 CO-
LI03KOHOMUYECKYID COCTaBAIAIOLLYI0 C TOYKM 3PEHUA KNK-
HUYECKMX CMELMANNCTOB, B OMpPedeNieHnM 3afaum LOMmKHa

y4acTBoBaTb paboyan rpynna 13 npoeccrMoHanoB pasnyHbIX

npodmneit, a UMeHHO BPAYeN-KNMHULMCTOB, CMeLManvCcToB

no 06paboTKe MeAMLIMHCKMX AaHHbIX, MHKEHEPOB-MCCNeao0-

BaTeNien (3aHMMAIOLLMXCA MALLMHHBIM 06yyYeHMeM vnu npo-

BOAALLMX Banmaumio pelleHni Ha ocHoe UMW), a Takke

aMMHUCTpaTopoB, obecrneynBaloLLMX LOCTYN U BbIrPy3KY

UCXOOHbIX [aHHbIX.

KnuHuyeckas 3agaya [onKHa NO3BOMUTL CO3LATENAM

[aTaceTta 0TBETUTb Ha cneaylLLMe BONpoChI:

1) KaKkue MoaanbHOCTU, Kakue Npoueaypbl, Kakylo KiWHW-
YecKylo, AeMorpaduyeckyio M nogobHoro poaa MHGOp-
MauMio criefyeT NPUHUMATh Ha BX0[ anropuTMy AnA eé
PELLEHNS, U YTO NPUHMMATL 33 OJHY eAVHULY AaHHBIX;

2) Kakue MPpWU3HaKW [OOMKHbl ONpeaenATECA C MOMOLLbI
TexHonornn UK;

3) K KakuM HO30/10rMAM UM FpynnaM HO30M0r A OTHOCAT-
CHl UCKOMble NMPU3HaKMK;

4) KaK pelueHue 3aja4M NOMOraeT KNMHUYECKOMY CrieLu-
anucry;

KnuHuyeckasa n/unu NpaKTU4ecKana 3afaya

£ ==
¥—=
. 0>A>0
<
S
O6ecneynBaet

06yyatoLmii U TeCTOBbIA faTaceT

YcnewHoe BHeapenne UU B KNUHMYECKYI0 NPAKTUKY

Puc. 2. BsauMocBA3b KNMHUYECKOM 3afa4m, aaTaceTa u ycnexa npu BHeapeHUU pelleHnA Ha 0OCHOBE UCKYCCTBEHHOI0 UHTEJ1eKTa ()

B PYTUHHYIO KIIMHUYECKYIO MPAKTMKY.
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5) KaKoe KONMYecTBo eOuHWL, AAHHbIX HeobXoaMMo M [o-

CTaTOYHO ANA LeNy NPUMEHeHUA CO3aBaeMoro aarace-

Ta (Bannpauma UK, mawmHHoe obyyeHue v T.4.).

BarkHbIM KpuTEpueM andA nogbopa KonuyecTsa eguHuUL
LaHHbIX U XapaKTepUCTUK UCCNef0BaHWA ABNAETCA Lefb
NpYMeHeHWUA Habopa AaHHbIX N0 0THOLWEHMI0 K W, MoxHo
NPMBECTU CriedyioLLylo KnaccupuKaumio [aTaceToB No Ux
Ha3HaueHwIo:

1) obwme Habopbl:
« cend-tect anA nposepkn UM Ha TexHW4ecKoe cooT-
BETCTBUE;

*  KIMHUYECKMIA TECT ANA OLIEHKU METPUK TOYHOCTM pa-

60Tbl 1 npogyKTUBHOCTU UW;

+ «Jl006y4eHMe» ONA [OHACTPOWKKU Ywe 06y4eHHON

mopgenun UWU;
* MallMHHOE 0by4eHue Ans 0byYeHWUA HOBLIX MOLENEN,
nexatumx B ocHose WW, u pelueHnA HOBbIX KNMHWUYe-
CKUX 3apay;
2) cneunanMsnpoBaHHble Habopbil:

* [OMHaMW4eckue Habopbl ANA OLEHKM U3MEHEHWI BO
BpPEMeHM (C NPUBA3KON HECKONBKMX 3NIEMEHTOB AaH-
HbIX K 0[IHOMY CyOBEKTY);

* TexHonoruyeckue aedeKTbl AN1A OLEHKM cTabunbHo-
CTM W HafEHHOCTM paboTbl AMArHOCTMYECKMX peLue-
HuI Ha ocHoe MW npm nonbiTke aHanu3a pedexTHo-
ro uccnefoBaHuA.

KonuyecTBo eouHuL wuccnegoBaHui, TpebyeMoe
BnA cend-TecTa, 06bIYHO UCUMCNAETCA eAUHUYHBIMU MpU-
MepamMu ONA Kahoro TMna Wiv Mogenu OuarHocTude-
CKOrO YCTPOWCTBA; KOJMYECTBO EAMHMUL, WUCCNef0BaHUM
B IMHaMUYeCKUX Habopax M JataceTax 1A KIMHUYECKOro
TecTa 006bIYHO COCTABAET HECKOMbKO [ECATKOB; AaTaceThl
AnA 0by4eHnA M «ao0byyeHnA» MOryT CopepKaTtb OT He-
CKOJbKMX COTEH [0 HECKOMBbKUX LEeCATKOB ThICAY UCC/eno-
BaHW. YKa3aHHble KONMYecTBa HOCAT rpybbld OLEHOYHbIN
XapaKTep W MOryT BapbMpOBaTh B LUMPOKMX paMKax B 3aBu-
CMMOCTM OT HaNMuMA UCCNIeJ0BaHWI B UCTOYHUKE [aHHbIX,
C/NIOMKHOCTM KNMHWYECKON 33[a4n, NeTalbHOCTU U TPYA0EM-
KOCTM aHHOTMPOBAHMA JaHHbIX U Apyrux ¢gaxtopos. [pak-
TMYECKME NPUMEPbI Pa3NINYHBIX [aTaceToB, UCMOMb3YEMbIX
aBTOPCKMM KOJNIEKTUBOM, C YKa3aHWEM KONMYECTBa Ucche-
[0BaHuWi (B cKobKax) npmBefeHbl Ha puc. 3.

lMocne Toro Kak KNMHWYecKana 3afaya onpefesneHa,
U3 HeE NIornyecknM 06pa3oM BbITEKAKOT KPUTEPUM, MO KO-
TOPbIM MHTENJIEKTYaNbHaA CUCTEMA NMPUHMMAET peLUEHuE,
OTHECTU JIM TO WM MHOE WCCNEAO0BaHWE WU HaNLEHHYIo
Ha u3o6pareHun obnactb K rpynne uHTepeca (basoBble
AmarHoctudeckue tpeboaHua K pabote UW). [OuarHoctu-
yeckue TpeboBaHUA BKAIOYaOT GopManbHOe onucaHue Uc-
KOMbIX NPU3HAKOB Ha WUCC/Ie[0BaHNM, a TaKKe COCTaBNIAIT
nepeyeHb MPU3HAKOB W/WNKM XapaKTEPUCTWK, Ha OCHOBE
KOTOpbIX B danbHenweM 6yneT NpoBOAMTLCA pasMeTKa
[aHHbIX B Aatacete. [laHHaA uHopmaLusa no3BonAeT pas-
paboTuMKaM ToUHee HaCcTPOUTL PeLLeHUA ANA onpeneneHns
TpebyeMbIX NPU3HAKOB, a CheLuanucTaM no NoAroToBKe
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faTaceTa — COCTaBUTb MHCTPYKLMIO MO pasMeTKe U Bepu-
PUKaUMK OaHHBIX.

KnioueBoe 3HaueHWe ANA LIEHHOCTU U 3HAYMMOCTU Mo-
NYYEHHOr0 aHanM3a CUCTEM Ha OCHOBE TEXHONOMMUM WUCKYC-
CTBEHHOIO MHTENIIEKTa C NMPUMEHEHWEM [aTaceTa uMeeT
banaHc KnaccoB, @ MMEHHO, B KaKoW Mponopumu pacnpe-
LeneHbl UCCNeAoBaHWA B AaTaceTe, OTHOCALLMECA K pas-
NIMYHBIM NpU3HaKaM W/WKU xapakTepucTukaM. B camom
NpOCTOM Cnyyae ANS OLEHKM paboTbl MHTENNEKTYaNbHbIX
OAMArHOCTUYECKMUX CUCTEM, MNpefocTaBnALLMX LMX0TO-
MWUYECKME OTBETbI, MPUMEHSAETCA paBHOE AeNeHWe Meay
[BYMsA Kateropuamu (Hanpumep, 50% mccnegoBaHui ¢ npu-
3HaKaMu NaTosIorum cornacHo 6a3oBbIM UarHOCTUYECKUM
TpeboBaHuaM K pabote UM n 50% uccnepgosanmii 6es npu-
3HaKoB naronoruu). B 6onee cnoHbIX cnyyasx pasgene-
HMe Me Y HECKObKUMM KNaccaMy MOMKET bbITb HEpaBHbIM
1 3aBMCETb OT MeTOda CPaBHEHWS, KOTOPbIMA MnaHMpyeTcA
NPUMEHATb BNOCNELCTBUM.

WUccnenoBanus, paspenéHHble Ha Knacchbl Mo 3Hauu-
MOMY MpU3HaKy, MOryT UMeTb U Opyrue pasnuuva —
Kak B KNWHWMYECKOM (Hanmpumep, npeobnagaHue na-
LMEHTOB KEHCKOrO MONa B KaTeropuu ¢ MpusHakamu
natonoruu, obycnoBneHHoe NONOBO3PaCTHOW KapTUHOW
3ab0neBaeMoCTu), Tak U TEXHWYECKOM (Hanpumep, uc-
KYCCTBEHHOE CMeLLeHWe BbIGOPKM 3a CYET NpeanouTEHUS
HanpaBNATb NaUMEHTOB C YKe BbIABIEHHOW NaToNOrUeEn
Ha uccnefoBaHue, BbINOIHAEMOE Ha YCTPOWCTBE € 6oNb-
e paspeLlwnTesibHOM crnocobHocTbIo) acnekTe. Bo nsbe-
KaHWe CMCTEMATUYECKON OWKBKM HeobX0aMMO BbIABUTL
MPU3HAKKU, XOTb U HE3HAUYMMBbIE [Nl PELUEHUA KIMHWYe-
CKOW 3afiauu, HO BNUAIOLWMe Ha paboTy JMarHoCTUYeCKoM
MHTENNEKTYanbHOW cuUcTeMbl, a npu oTbope uccnenoBsa-
HUM B AaTaceT — CTPEMUTLCA NPEACTaBUTb PasfiMyHble
npuUMepbl B KawaoM M3 Knaccos. Bonpoc no cuctematu-
3alMM TaKMX NPU3HAKOB M XapaKTePUCTUK ANA LIMPOKO-
ro CMeKTpa KIMHWUYECKMX 3afad (To ecTb Bonpoc banaHca
KNaccoB B faTaceTax) 0CTAETCA OTKPbITbIM U aKTUBHO UC-
cnepyeTcA B HacToAwlee BpeMa [9].

B KoHue aTana nnaHWMpoBaHMA OMpepenAnTCA UCmoYy-
HUKU UCXOOHbIX GQHHbIX, 0 MAKJCe KpUMepUU BK/TIYEHUS,
HEBKJTIOYEHUSA U UCK/TI04eHUA UCCNeA0BaHUA U3 JaTaceTa.

[nA co3paHuA Hambonee penpeseHTaTUBHOMO faTaceTa
MCTOYHMKN AaHHbIX AOMMKHBI N0 BO3MOMHOCTU bbITb N6
TEMM e, INB0 penieBaHTHBIMM TeM UHPOPMALMOHHBIM CU-
cTeMaM, B KOTOpPbIX B Ja/lbHEMLUEM MNaHUPYETCA BHeape-
Hue peweHnin Ha ocHoBe MW. [InAa MocKoBcKoro 3gpaBso-
OXpaHeHWA npuMep Takoro mcrouyHuka — EPUC EMUAC,
06beAMHAIOLLMIA CUCTEMBI XPaHEHWUS OTLENEHUN Ny4eBOw
OMarHOCTUKM [EecATKOB aMbynaTopHbIX WM CTaLMOHapHbIX
MEAULMHCKUX YYPEOEHUI . MOCKBI.

Kputepun BKMIOYEHUA W HEBKIIOYEHWUS Yalle onpe-
LENAOTCA KNMHUYECKOW M/MAM NpaKTUYecKol 3apauyedt,
TOrda Kak KpUTEpPUM MCKNIOYEHUA 06bIYHO AOMOMHAKTCA
B X04e paboTbl C NEPBMYHBIMU AaHHBIMK, TaK KaK Haxo-
LATCA T€ UM WHbIE KPUTEPUM, HEFAaTUBHO CKa3bIBaOLLMECH

95



TECHNICAL NOTES

Ana TeCcTUpoBaHuA

Ucnonbaylotca ana nposeaeHua Bannpaumm cepsuncos U
nepes gonyckom 8 EPUC EMUAC

Konuuecrso uccneposanuii B cpegHem:
ot 5 go 100
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WUcnonb3ylotca ANA co34aHNA HOBbIX MW yyYLIEHNUA
cyuiecTsytowmx cepsucos MU

Konuuecrteo uccneposanuii:
oT 300-1000 u Bbiwe

CootsetcTaue 6a308bIM
GYHKUMOHANbHBIM
Tpe6oBaHuAM
KoppekTHas pabota
3aAB/IEHHOTO
dyHKUMOHaNa

DyHKUMOHaNbHOE TeCTUPOBaHMe

WUcnonb3ylotca ANA NPOBEPKMU KOPPEKTHOCTU 06paboTKn
nccnefoBaHui

MepsuyHoe

NosTopHOoe

WUcnonb3yeTtca Ana NepsuyHoro
bYHKLMOHANBHOTO TeCTUPOBaHMSA

Ucnonb3yerca Ana NOBTOPHOMO
GYHKLMOHANBHOTO TECTUPOBAHUA

AUC 20,81
OTK/IOHEHHE METPUK
KannbposouHoe TecTupoBaHune Ornoneue mer
XYALWYIO CTOPOHY
Bpems o6paboTkn
MCnOanYIOTCﬂ ANA onpeaeneHna nopora U MeTpuK ccneposaHua <10

KayecTtBa pa60'rb| anroputma MUHYT

MepsuyHoe NosTopHOE

MCI'IOI“:SYETCH Ana nepsuyHOro
KanMﬁpOBOHHOrO TeCcTUpoBaHMA

MCI'IOIIbSyeTCil ANA NOBTOPHOro
Kanmﬁposouuoro TecTMpoBaHUA

* KT OTK — nownck COVID-19 (5)

* KT OrK — nowuck paka nerkoro (5) * MM — NO1CK paka MO/I0YHOMN

* HAKT OTK — nowck paka nerkoro (5) wenesbl (4)

* MM — noucK paka MON0YHOMN * ProrK-nouck COVID-19 (4)
enesbl (5) * PI OTK — nowck natonorui (5)

* P OrK-nouck COVID-19 (4) *  ®JIF OTK — nou1ck natonoruit (4)

* Pr OFK - nowuck natonoruii (5)

«  ®JIF OTK — nowck natonorui (4)

« KT OrK — noumck COVID-19 (4)

« KT OrK — noumck COVID-19 (100)
* KT OTK — nouck COVID-19 — KT0-4 (125)
* KT OFK — nouck COVID-19 — KT0-4 (200)

* HAKT OTK — nouck paka nerkoro (100)
*  MMT - noucK paka MONOYHOM Kenesbl

* KT OlK — nownck COVID-19 (100)

*  MMTF — NouCcK paka MO/I0YHOM
skenesbl (100)

KT OrK — nouck paka nerkoro (100) * Pr OrK - nowuck natonoruit (100)

* ®JIF OTK — nouck natonoruit (100)

(100)

* ProrK-nowck COVID-19 (100)

Pr OFK — nowuck natonoruii (100)

* ®Nr OrK — nouck natonoruii (100)

Puc. 3. [latacetbl MOCKOBCKOI0 3KCNepuMeHTa no MCnoJsib30BaHMU0 MHHOBALMOHHBIX TEXHONoruM B obnactu KOMMNbKTEPHOro 3peHnA
OnAa aHannia MeguLMUHCKUX M306pa)KEHVIVI W OanbHemnLwero NPUMeEHEHUA B CUCTEME 3[PAaBOOXPaHEHUA T. MocKBbI, NOArOTOBNEHHbIE

M0 HacToALLEeA MEeTOMKE.

Ha CTPYKTYPMPOBaHHOCTU U YHUMKaLmMM Habopa AaHHbIX.
[laHHble KpUTEPUM MOTYT HOCUTb KaK MeAULIMHCKMIA (Hanpu-
Mep, Bo3pacT oT 18 go 99 net; Hanuume COXpaHHOW CTPYK-
TYpbl UICKOMOT0 OpraHa, 1 T.4.), TaK U TEXHUYEeCKUI (punbTp
KT — MArkoTKaHHbIW, agpo cBéptkm — FC51, n 1.4.) xa-
paKTep. YHU(QUMKaLMA JaHHbIX HeobxoaMMa ONA HagEKHOM
paboTbl MHCTPYMEHTOB OLIEHKM paboThl PeLLEHUA Ha OCHOBE
MU (cMm. n. 3 «Pa3meTKa u BepudumKaLma»).

[na npumepa npueenéH natacet «<MosMedData: pesynb-
TaTbl UCCeA0BaHWM YbTPaHU3KO[03HOM KOMMbIOTEPHOM TO-
Morpadum  o4aramm B Erkux»'. Lienb co3panma 6asbl aaH-
HbIX — obecneyeHne BO3MOMKHOCTW NPOBEPKU FOTOBHOCTU
aBTOMaTM3UPOBaHHbIX CUCTEM (B TOM YUCHE UCTIOMb3YIOLLMX
W) K pabote B EPUC EMUAC. Knuhnyeckan 3agada — nouck
W onpegeneHune NEroYHbIX 04aroB B CKPUHUHIE paKa NErKoro.
[na pataceta 6binu BbIbpaHbI 06€3MMYEHHbIE UCCENO0BaHMA
KoMnbioTepHoi ToMorpagum (KT) B dopmarte DICOM, npose-
LEHHble B 0CO60M peXkvMe Y/bTPaHU3KoA03HOM ToMorpaduu
(3¢ derTvBHanA fo3a Ny4eBoi Harpysku MeHee 1 M3B npu no-
BbILIEHHOM HanpAxeHun — 135 KB). 3a 0HY eAVHWMLY B3ATO
0fHo mccneposaHve KT opraHos rpyanHow Knetku (OrK), oT-
BEYaloLLee yKasaHHbIM HUKE KpUTEPUAM.

A. Kputepuu BKoYeHUA:

1. Bospact naumeHTa cTapLue 55 net u Monoxe 75 ner.
2. Crax KypeHua bonee 30 nauxa/net (He MeHee 1 Naukm

B AieHb B TeyeHune 30 fieT unm 2 nayeK B AeHb B TEYEHUE

15 net, n 1.4.).

! Mopo3os C.M., lonuap A.MN., Hukonaes A.E. u ap. MosMedData: pe3ynb-

TaTbl UCCNEA0BAHMUIA YNBTPaHWU3KOA03HOW KOMMbIOTEPHOI ToMorpadum
¢ oyaramu B Nérkumx (6asa AaHHbIX). CBUAETENBCTBO O rOCYNAPCTBEH-
HOM perucTpaumm 6asbl AaHHbIx N@ 2020622727 ot 21.12.2020.
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3. KypeHue B HacTOALLUMIA MOMEHT WM OTKa3 OT KypeHus
He 6onee 15 net Hasag.

4, WccnenoBaHne NpoBeAEHO B PEXKMUME YNbTPaHU3KOL03-
Ho KT B nepBOM payH[ie CKpMHMHIa paKa NIErkoro.

b. Kputepun HeBKoYeHMA:

1. BbifiBNeHHbIN paK NErKoro B TeueHne 2 neT nocne npo-
BEe[lEHWA MepBOro payHOa CKPUHMHIA paka NErkoro
C NOMOLLbI0 YNbTpaHn3Kkogo3Hom KT.

2. B aHaMHe3e — paK NErKoro u/unm onepauum Ha NErKoM
(He BKNIOYasA YPECKOMKHOM BUoNCMK NETKOTO).

3. B aHaMHese — oHKonoruyeckoe 3abonesaHue, BhbifB-
NEHHOe MeHee 5 NIeT Ha3af, 3a UCKMIOYEHNEM PaKa KoMK
1 paKa LUeNKM MaTku in situ.

4. Hanuume BblpaXeHHOM NaToNOrMM CepaeYHO-Co-
CYOMCTOM, MUMMYHHOR, ObIXaTeJIbHOW, SHAOKPMHHOM
CUCTEMBI, @ TaKKE OMUIAEMBIA CPOK HKU3HU MEHee
5 ner.

5. OcTpoe 3aboneBaHue ObIXaTeNlbHOM CUCTEMBI.

JleyeHne aHTMBMOTMKaMM 3a nocnegHue 12 Hepens.

7. Hanuuue KpoBoxapKaHusa unm notepn Beca bonee 10 Kr
3a nocnegHuu rog.

B. Kputepuu ucknioyenus:

1. OtcyTcTBME NErOYHBIX 04aroB B NEPBOM payHAEe MOCKOB-
CKOr0 CKpPMHUHIa paka Nerkoro.

LleneBoe 3HaueHMe KonM4ecTBa MccnefoBaHUM B UTO-
roBoM aatacete — 300 — pocTaTouHo A1A TECTUPOBaHWA
aBTOMaTU3MPOBaHHbLIX CUCTEM AMArHOCTUKKU Ha ocHose UMW
(vToroBoe KonuyectBo — 312 egunHuL).

.O\

2. Itan oTbopa UCXOHBIX AAHHbIX

Mocne nony4yeHnA Aoctyna K NCTOYHUKY UCXOOHbIX AdH-
HbIX HacTynaeT 3T1an 0T6opa NCXO0OHbIX («CblprX») [aHHbIX.
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Moaxod K MX Nony4YeHuio (BbIFPy3Ke) 3aBUCUT OT UCTOUHUKA

M cnocoba xpaHeHUA AaHHBIX.

MeanumHCKMe faHHble MOTYT HAKaNIMBaTbCA KaK B X04e
PYTUHHOIO UarHOCTUYeCKOro MpoLecca B MeAMLMHCKOM
yupexkaeHumn (MeSH: Routinely Collected Health Data), Tak
1 cbopa AaHHbIX HEMOCPEACTBEHHO MALMEHTOM W/UK ero
POACTBEHHUKaMKU U couManbHbiMU paboTHuKamu (MeSH:
Patient Generated Health Data), a Tak:ke B pe3ynbTare Le-
NleHanpaBneHHoro cbopa AaHHbIX, HanpuMep B Mpouecce
KMMHMYeCKoro uccnefoBaHua. [JaHHble, cobpaHHble pyTUH-
HO, 06bIYHO MMEIOT LUMPOKYKD BapuaTMBHOCTL B Mapame-
TPax M NoO3BONAKT CO3AaTb Hanbonee penpeseHTaTUBHBIN
paracet. [pu ncnonb3oBaHWM JaHHbIX, COBPaHHBIX B Xofe
KMMHWUYECKOro MccnefoBaHusA, obpallaloT Ha cebA BHUMa-
Hue (1) KpUTEpPUM BKNIOYEHUA, HEBKIIIOUEHUA U UCKMIOYe-
HWUS CYOBEKTOB B MUCCNE0BaHWE, 3afjaHHbIe ero Au3aiHoM
¥ OrpaHWuMBaloLLMe BO3MOMHOCTM NpU NOATOTOBKE AaTa-
CeTa, a TaKe (2) 06bEM AaHHbIX, OFPaHUYEHHBIA MOLLHO-
CTbl0 MCCNeoBaHNA.

OuvdpoBKa [OOKYMEHTOB, He ABMAIOWMXCA MEPBUYHO
3MIEKTPOHHBIMM, MPaKTUYECKU He WMEET CMbICMA; [OKYy-
MEHTbI, XpaHALLMECA Ha BHELUHWUX HOCUTENAX, 4acTo Heflo-
CTaTOYHO CTPYKTYpUPOBaHbI, @ OLM(pPOBKa W/UK nepeHoc
AaHHbIX C MHBIX HOCUTENIEM MOrYT 0Ka3aTbCA 3aTpaTHbIMM
(HanpvMep, NepeHoc 6a3bl AaHHbIX fy4eBbLIX UCCNELOBAHNN,
XPaHALLMXCA Ha KOMNaKT-AucKax). Hannune MeamumHCKom
nHdopMaumonHoi cuctembl (MUC; MeSH: Health Informa-
tion Systems) ynpoLiaeT BbIrpy3Ky, NOCKObKY NO3BONAET
npUMeHATb GUNbTpbl U 0TbMpaTb HeobXoaWMble uccre-
L0BaHWA N0 TaKUM NPU3HaKaM, KaK, HampuMmep, Hanuuve
TOr0 WM MHOrO MCCNefoBaHUA WM guarHosa. OfHako
He [N1A BCEX KIMHMYECKMX 3aday Heobxonuman uHdopma-
LA COLEPHUTCA B 3NIEKTPOHHBIX UCTOPUAX BoNe3HeNn: cnu-
CKW MaLMEHTOB, NOOXOAALLMX MOL KPUTEPUM KIMHUYECKOW
3afaum, Moryt bbiTb chopMmupoBaHbl oThenbHo ot MUC,
W 0TbOp MccnefoBaHUI ONA NALMEHTOB M3 3TUX CMIUCKOB
3aHMMaeT 3HauYMTeNbHOE BPEMA.

06wMe NpUHLMNBI 0TOOPA «ChIpbIX» AaHHbIX 3aK/io-
yakTcs:

1) B BbIGOPE KaK MOXKHO BOMBLIEr0 CNEKTPA UCCNIEA0BaHMIA
WHTEpecyloLLen ModanbHoOCTU U npoLesypbl;

2) B COXpaHeHWUW HeobX0AMMOr0 [NA PELLEHNA KIMHUYECKOW
33[1auM KONIMYECTBa COMpOBOAUTENIbHOM WMHOpPMaLMK
(BKMI0YaA TEKCTOBbIE JOKYMEHTbI, OMUCHIBAIOLLVE PE3Y/b-
TaTbl UCCNEA0BAHNA, KIMHUYECKUI OMArHo3 naumeHTa,
KOTOPbIM 3aKOHUMIICA MeVLIMHCKWIA Clyyal, U ap.);

3) no BO3MOMHOCTM, B 06€3NIMUMBAHWK UCCNIE0BaHWI «Ha
MecTe», He MOKMUAAaA MHHOPMALIMOHHOIO KOHTYPa YUPeK-
LeHUS, B KOTOPOM NPOUCXOAMT 0T60P AaHHbIX.

Ha aTane oTbopa NPUMEHAITCA TaKHe KPUTEPUM BKIIO-
YeHMA U HEBKIIOYEHWA UCCNeo0BaHMA B byayLLMiA faTacerT.
3Ta omepaumA MOXET NPOBOAMTLCA KaK HemnocpedcTBEHHO
npu otbope nccnegoaHuii B MUC, Tak 1 cpasy nocne Bbl-
rpy3ku (ye BHe npenenoB MHPOPMALMOHHOTO KOHTYpa
MeOMLUMHCKOM opraHusauum). HeobxoOuMMo yuWTbIBaTB,
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4TO 3TOT LUAr MOMET NoB/eYb 3a COHOM YMeHbLLEHUE faTa-

ceTa B HECKO/bKO [JeCATKOB pas.

Mpw oTHope MccnenoBaHWIA CefyeT TaKKe NOMHMUTb 0 CO-

6nioeHnmM banaHca Knaccos, onpeaenéHHoM Ha sTane 1.
Hanpumep, ona pataceta «MosMedData: pesynbrarthl

“CCnefoBaHUM YNbTPaHU3KOLO3HOW KOMMbBIOTEPHON TOMO-

rpagum c ouaramm B NEFKMX», YNIOMAHYTOr0 B ONMCaHWUU

3Tana 1, atan 2 MOeT COCTOATb U3 CNEAYILMX LIAroB:

1) otbop naumeHToB B MUC, KoTopkIM Gbino NpoBeseHo Mc-
cnepnoBaHue Hu3kopo3Hon KT OTK ¢ uenbio cpuHUHra
3710Ka4YeCTBEHHbIX 06pa30BaHN NETKMX;

2) aHanu3 3NeKTPOHHbIX MEAULMHCKUX KapT 0TOBPaHHbIX
NaumneHToB (aHaMHe3 *KU3HW, aHaMHe3 MpenbloyLuX
3aboneBaHWi, faHHble NpegbayLMX UCCNefoBaHUN)
AnA Bblbopa NauueHToB B COOTBETCTBUU C KpUTEPUA-
MW BKJTIOYEHUA U HEBKIIOYEHUA, CPOPMUPOBAHHBIMM
Ha 3aTane 1;

3) NpUWHATUE PEeLIEHMA O BKNKOYEHUM UCCNeL0BaHWUN B fa-
TaceT B COOTBETCTBUM C XKeNaeMblM 6anaHCOM KNnaccos.

3. Itan pa3MeTKU 1 BepuPuKaLmm

Pa3MeTka — npouecc onpegeneHna 3Ha4eHns Npu3Ha-
KOB W/IM XapaKTEPUCTMK Yy 3/IeMeHTa AaHHbIX B JaTaceTe.
Ha ocHoBe pa3MeTKu CTaHOBMTCA BO3MOMHbLIM MPOBECTM
KNnacCMOMKaLMI0 INEMEHTOB, OTHECTU UX K TOW WNKU MHOW
rpynne. [InA pa3MeTKM MOMKET MCMONb30BaTbCA KaK ye
MMeIoLLanACA Ha MOMEHT 0T60pa MCXOOHbIX AaHHbIX WH-
dopMauma (peTpocneKTMBHAA pa3MeTKa), TaK U pasMeTKa,
cAenaHHaA CneumanmucToM ¢ MeaULMHCKUM 0bpa3oBaHueM
n/vnu onbiToM paboThl yxKe Nocse 3Tana oTbopa (Npocnex-
TWBHas pa3MeTka) [9].

[nA peTpocneKkTUBHOM pasMeTKM MOryT BbiTb MUCMONb-
30BaHbl JaHHbIE COMPOBOAMTENbHBIX [JOKYMEHTOB (TaKUMM,
HanpuMep, ABNAIOTCA TEKCTbI 3aKMIOYeHUN ONA pesynbTa-
TOB MHCTPYMEHTaNbHbIX uccnepoBanui), MUC, anekTpoH-
HbIX MEeOULMHCKMX KapT 1 ap. [IpuMepoM MOryT CryuTb
U MeTafjaHHble, FeHepupyeMble aBTOMATUYeCKM NpUMbopoM
Nnpy NpoBefeHNN UCCNeNoBaHUA U XPaHALLMECA B UCXO[-
HbIX [OaHHbIX. O4eBMOHOE NpPeUMYyLLECTBO PETPOCMEKTUB-
HOW pasMeTKM 3aKMI4aeTcA B TOM, UTO Ha Heé TpebyeTca
3HQUUTESNIBHO MEHbLLE BPEMEHU CO CTOPOHBI MEOULIMHCKUX
CMELManmCToB, TaK Kak B0MbLUYI0 YacTb NOArOTOBUTENLHOM
paboTbl BLINONHAET CELManucT no pabote ¢ AaHHLIMM.

MpocneKkTBHaA pa3MeTKa NpeanonaraeT aKTUBHOE BO-
BfleYeHNe MeAMLMHCKMX CMeLuanucToB B MPOLECC «Ha-
CblLLleHUA» [aTaceTa AOMONHUTENbHON MHpOpMaLMen, Ha-
npuMep, no3sonAlowen 3GPeKTUBHO pa3aeNIUTb INEMEHTDI
[artaceTa Ha Knaccbl U Kateropuu. B nyyeBow guarHocTuke
noJ pa3MeTKOM Yallle BCEro NOHMMAIOT KnaccudmKaLmio Uc-
CnesjoBaHWM No KnaccaM (Hasmume UM OTCYTCTBUE PEHT-
reHOMOrMYecKUX NPU3HAKOB BblbpaHHOro 3aboneBaHun),
a TaKike rpapuyeckoe 0603HaueHMe 06macTu UHTEepeca,
COOTBETCTBYIOLLEN MCKOMBIM NpU3HaKaM (Hanpumep, ova-
rM OeMUeNMHU3aLMM NPU PacCeAaHHOM CKnepose Ha MP-
n306paKeHnaAx ronoBHoro Mosra). CteneHb BOBREYeHUA
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MOXKeT 6biTb paspgeneHa Ha 6onee v MeHee 3aTpaTHylo:
B NEPBOM C/ly4ae 3KcnepTaM npeanaraeTca 06BecTM KOHTYp
obnacTu nHTepeca, BO BTOPOM — 0603HaunTb €& Koopam-
HaTbl NPOCTON reoMeTPUYECKo GUrypo.

B Tex cnyyasx, Korga 3KCMepTHOE MHEHWe ABNAETCA
Haubonee 3HauMMbIM (aAKTOpPOM MpW ONpedesieHn 3Ha-
UEHUIN NPU3HAKOB UNN XapaKTEPUCTMK [aHHbIX, Pa3yMHbIM
peLleHneM byaeT npoBefeHMe 0HOBPEMEHHOMO YTEHWA UC-
CneaoBaHMA [BYMA He3aBMCUMBbIMU 3KcnepTamu. B cnydae
HeCcornacoBaHHOCTU MeX Ay [BYMA KCMepTaMm CMOpHbIe UC-
CNiefjoBaHMA HanpaBnAlTCA TpeTbeMy, bonee KBanudMLMpo-
BaHHOMY 3KCMepTy (M0 MPaKTUYeCKOMy OMbITY, HAIUYMIO CTe-
nexu nnbo Opyrum kputepuam). Miccnenosakuma, ocTaBLumMecA
CNOpHBIMU NOCIE MPOYTEHMA TPEMA 3KCMEPTaMM, MOTYT bbITb
MpU3HaHbl HEYOBNETBOPUTESIbHBIMU U UCKIIKOYEHBI U3 faTa-
ceta. W13 Hawel npaKTUKM NoAroTOBKM AataceTa, CoCToALLe-
ro u3 100 uccnegosanmii KT OMK ¢ npusHakaMu pasninyHbIX
naTonormi AbixatenbHoM cuctemsl, fo 1/4 uccnepoBaHuin
MOryT OKa3aTbCA CMOPHbIMM MOCNE [ABYX HE3aBMCWMBIX uTe-
HWW; 0o 4% vccnefoBaHMI MOMYT OCTaTbCA CMOPHBIMM MOCHe
UTeHWUs TpeTbuM, bonee KBaNMGULMPOBAHHBIM 3KCNEPTOM
(MeMLMHCKWI CTa KOTOpOro coctaenset bonee 5 neT).

Mpexme 4eM NpucTynatb K NPOCNEKTMBHOW pa3MeTKe,
Heobxoaumo onpedenuTb 06BEM MCCnenoBaHWA Ha 0f-
HOro cneumanucTa, KpUTEpPUM pa3MeyaeMblX NPU3HAKOB,
nporpamMHoe obecneyeHue, NO3BOAAIOLLEE OCYLLECTBUTL
TEKCTOBOE, rpaguyecKoe Unm MHoe 0603Ha4YeHNe UCKOMbIX
MPW3HaKOB, NOArOTOBUTb MHCTPYKLMIO Bpaya-pasMeTumKa.
B npouecc noaroToBKM Takow MHCTPYKLMM MO BO3MOMKHOCTU
LOMKHa bbITb BOBNEYEHa Ta e paboyan rpynna, Kotopas
onpenensAna KAMHWUYECKYI0 3aady Ha 3Tane NiaHUpoBaHWA.

BepuduKauma pasMeTku obecrieumBaeT CTeneHb «fo-
BEpMA» pa3MeTKe CO CTOPOHbI Pa3paboTyMKOB UK Creum-
anuCcToB MO OLEHKe PaboTbl MHTENNEKTYaNbHbIX CUCTEM.
BepuduKkaumio pasMeTKM MOXKHO pasgenunTb:

Knaccbl pa3MbiTocTyn n

LEHHOCTb
MKcenbHaA Macka
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* Ha HU3KyI0 (GaKT HaNMYMA Haxo[KM) — Ha OCHOBE
LOKyMeHTaLuuy;

+ CpefHwi0 (KnaccumKauma HaxooK) — Ha OCHOBe
3KCMEPTHOr0 MHEHUA;

* BbICOKYI0 (NOATBEPMHOEHHBIN OUarH03) — Ha OCHOBE
pe3ynbTaToB 6onee YyBCTBUTENBHOrO MeToda Mccne-
J0BaHMA nnbo AMHaMmMyeckoro Habnwogenusa (no-
BTOPHOI0 MPOBEJEHMA TOFO e MeTofa Yepes onpe-
LENEHHbIA BpEMEHHOW NPOMEXKYTOK).

Knaccudukauma TunoB pasMeTKM nNpeacTaBnieHa
Ha puc. 4. YacTb paraceta MoXeT UMeTb OfMH Knacc, Tor-
0a KaKk fpyraa — [Apyron Knacc; B OHOM fAaraceTte f0-
MYCKAEeTCA COYETaHUe PeTPo- U MPOCNEKTUBHOW Pa3METKM.
BarkHOM cocTaBnAlowen npolecca pasMeTKU ABAAETCA eé
NpaBWNbHOE JOKYMEHTUPOBAHUE B COMPOBOAWTENBHON [0-
KyMeHTaUmuu (cM. M. 4 «3Tan JOKYMEHTUPOBAHMUAR).

Kak ana petpo-, Tak U AnA NpoCneKTUBHON pasMeTKu
MOFYT UCMOJb30BaTbCA PasnMyHble CpeACcTBa aBTOMaTU3a-
UMM paboTbl € JaHHbIMK (HanpUmep, NPOCMOTP pe3yfbTa-
TOB MEOMLMHCKOWM BM3yanu3aumm 1 co3faHne 6uHapHbIX
MacoK, aHanu3 6a3 JaHHbIX) C NPUMEHEHMEM Pa3IUYHbIX
TEXHONOrUM U A3bIKOB NporpaMMmupoBanua (C/C++, Python,
Kotlin, Java u gp.) [11].

4. 3tan poKyMeHTUpOBaHUA

lNocne Toro Kak garaceT NpoLEN BCe npedblayLume cTa-
OV 1 TOTOB K mepedade TPeTbUM JMLaM, OH CYMTAEeTCA
«rOTOBbIM K MybnmKaumu». [ybnmkauma gartaceta conpo-
BOXK[AETCA BbIMYyCKOM NepBor MarkopHon Bepcum (1.0.0),
a TaKXKe NoAroToBKOM U Ny6iMKauuen conpoBoaUTENHOM
nokyMeHTauum (README daiin).

B npouecce nofroToBKM AataceTa HEM30EHHO ynycKa-
I0TCA T WMAWU WHbIE KPUTEPWM, BCMJIbIBAIOLLME MPU HEMO-
CpeLCTBEHHOM paboTe C [aTaceToM KOHEYHbIMM MOfb30-
BaTenAMM (cneumanucTamu no MpoBefeHUI0 Banugauuu

8]

PETPOCIEKTUBHAA

KoopauHatsl o6nactu MeTagaHHble

| PMH PMH PM}
MoaTBepIKaeHHbIA
1 (maHHble ' (DaHHble . (naHHble
QINarHos ¥ : :
rMUCTONOTUN) TUCTONOrnK) B rucTonorum)
Knaccugukauma BI-RADS 2 BI-RADS 2 BI-RADS 2
HaxXo[oK

. Her oyaros /
L  eCTb o4aru

n Hanunuve

Haxo4oK

. ' Her oyaros /
eCTb 0Yaru

. Her ouaros /
ecTb oYarm

Puc. 4. KnaccuduKauma pasMeTki no Tpyao3aTpaTtaM v CTeneHn BepuduKaLmu.
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peLeHni Ha ocHose MW nnu ncenegosatenamu, ncnonb3y-

IOLMMM MalunHHOe 06yyeHune). BHeceHne KOppeKTUPOBOK

B [laTaceT JO/KHO ObiTb MPO3payHbIM ANA BCEX YHACTHUKOB

npouecca v nonb3oBatenied. BegeHue BepcMoHMpoBaHUA

[araceTa No3BOJIAET OTCNEKUBATb NOA06HbIE U3MEHEHWA.
Hamu npepgnoeH cnepytowmii opurmHanbHeIA NoAXoa

K PeLUEHMI0 ONMCaHHOM NpobnieMbl KaK BapuaLuaA CEMaHTK-

YecKoro BepcmoHupoBaHua [12]:

1. MaxopHaa Bepcva (Major): yBenuMumBaeTcA npu u3-
MEHEHUM 3HAYMMBbIX NapaMeTPoB [aTaceTa, CBA3AHHBIX
C KNMHWYECKOW 3afayen, Lenblo, NpUHLMNaMmM pasmeT-
KW 1 BepudMKaLMM OaHHbIX.

2. MuHopHan Bepcua (Minor): yBenuumnBaeTcA Npy 3aMeHe,
[06aBNeHNM MNK yaaneHny eUHUL, aHHbIX B faTaceTe
6e3 M3MeHeHUA [pyrux 3HaYMMbIX NapaMeTpoB AaTa-
CEeTa; NpU 3TOM anropuTMbl 06yYeHNA MU BanuaaLMK
MOrYT UCMOMb30BaTb HOBYIO MUHOPHYIO Bepcuio 6e3 u3-
MeHeHuA Kopfa. [pu BbimyCKe HOBOM MaKopHOW BepCcUM
MWHOpHaA BepcuA ycTaHaBnvBaeTcA pasHom 0.

3. Maruy-Bepcua (Patch): yBenuumBaeTcA npu BHECEHWUM
KOPPEKTUPOBOK B COMPOBOAWTENBHYI0 [OKYMEHTALMIO,
MCNPaBJIEHNM OMEYaTOK M MHBIX OLWKM6OK B dainax pas-
METKM, MPY 3TOM HE MEHAETCA KONMMYECTBO U Ka4yecTBO
eOMHUL, AaHHbIX B AaTaceTe. [lpu BbinycKe HOBOM Ma-
YKOPHOW WM/VMNM MWHOPHOM BEpPCUM MaTy-BepcuA ycTa-
HaBnmBaeTcA paBHon 0.

B Lensx ynobcTBa MCnonb30BaHWA AaTaceTa B KOPHEBYIO
AVIPEKTOpPMIO NoMeLLatoTca Gain ¢ HasaHMeM README.md
B dopmarte Markdown v creHepupoBaHHbIN Ha ero oCHo-
Be README.pdf B dopmate Adobe PDF. EqmHbit nogxon
K cTpyKType README daiina no3sonut B OyayLieM opraHu-
30BaTb YO06OHbLIN MOUCK U GUNbTPaLMIio Mo BceM onybiu-
KoBaHHbIM faTaceTaM. ba3osas cTpyktypa README dan-
na npefcTaBneHa Ha puc. 5, 0fHaKo npy HeobxoaMMoCTH
B pann MoryT 6biTb f06aBNEHbI M Apyrye pasgens.

C TOuKM 3peHusa ypobcTBa BedeHWUA OTYETHO-
CTU MNPAKTUYECKYI0 LIEHHOCTb MMEEeT eAWHbIN peecTp

2021 Digital Diagnostics

MOAroTOBNEHHbIX HAabopoB MAaHHbLIX, NPUMEP KOTOPOro

npuseféH B Tabnuue [13].

MWHUManbHLIN Habop peKoMeHayeMbIX Nosieit peecTpa:

1. TMopAgKoBLIA HOMEp 3anucK B peecTpe.

2. BHyTpeHHWW KoA, YHMKaNbHbIN ANA faTaceTa B TEKYLLEM
peecTpe U/VnK yuperaeHnu.

3. HasHaueHwue fataceTta, 06nacTb NPUMeHeHUA.

4. MopanbHocTb/npoueaypa (xapakTepucTMKK UccneaoBa-
HWIA, NPUroAHbIE ANA MX NOMCKa M Bbibopa B MUC).

5. WckoMble npusHaku u/munn uenesas natonorua (npu
BO3MOMHOCTU C YyKasaHuWeM Koga MergyHapogHon
Knaccumkaumm bonesHen).

6. OnpegeneHve eanHULbI OaHHBIX.

7. KonuyecTBo eAMHUL AaHHbIX (MPM BO3MOMKHOCTM C YKa-
3aHMeM BbIXoAHOro 06bEéMa faHHbIX B M6, 6 nnu T6).

8. Knaccbl pasMeTKM C yKasaHWMEM KonmyecTBa 3anucei
B Ka*KO0M Knacce.

OBCYHOEHUE

B paHHoi paboTe npefcTaBneH 3KCMepUMEHTaNbHbIN
noaxof K $opMUpPOBaHMI0 HABOPOB MEOULIMHCKUX [AaHHbIX
(matacetoB) anA pa3paboTKM M OLEHKM MEOULIMHCKUX Oua-
THOCTUYECKMX MHTENNEKTYaNbHbIX CUCTEM, MCMOMb3YIOLLMX
TexHonorum UW.

Wcnonb3oBanue mMacwutabHon MUC (EPUC EMUAC) B Ka-
YecTBe MCTOYHMKA JaHHbIX ANA AataceTa ABNAETCA onpeje-
NEHHON rapaHTMen ero penpeseHTaTMBHOCTM. [lapameTpel
apderTnBHOCTM paboTbl anroputMa MW nocne BHeppeHWA
B AMArHOCTUYECKUI MpoLecc ¢ 60NbLUIOI BEPOATHOCTbIO by-
[yT COOTBETCTBOBATb MapaMeTpaM, MoyYeHHbIM BO BPeMS
BanMaaLMm Ha TakoM fataceTe. [Ipy 3ToM HeobxoaUMo yum-
TblBaTb BapMaTMBHOCTb MapKa AMarHOCTMYECKMX annaparos,
a TaKKe Bapuaummn GU3nNYeCKMX NapaMeTpoB NPOBOAUMBIX
u“ccnefoBaHui, cTapanch NPeAcTaBUTb Hanbonee WMPOKWIA
CNEeKTp uccnepoBaHui B faracete. LleHHoCTb BapyaTuBHo-
CTU NpefCcTaBNeHHbIX B [aTaceTax annapaTtoB pasfiNyHbIX

06wasn undopmauua
Hassanue pgataceta

- Hassanue

— BHyTpeHHuMii Kog
JoroTun opraHuzaLmm — Knaccbi pasmetku
— KntoyeBble ciosa

— fi3biK

- MuHaHcUpoBaHUe
— Bepcus

— MocToaHHag ccbinka
- [lata ny6nukaumnu

AnHoTauus (1-2 npepnoxenus)

Disclaimer

- HasHa4eHue faraceta

— YC/I0BMS IMLEH3MM (OCHOBHBbIE)

- ocobble ycnoBus, 3anpeLyaiolme UCnonb3oBaHue

Addunmaumsa v aBTopbl

— ABTOpBI
- Addunmauua

0603HaueHne NULEH3UN CTpyKTypa Ha6opa AaHHbIX

Pa3pbiB cTpanuupl —————————— — CxeMa cTpyKTYpbl AMPEKTOPUIA 1 daitnios

— Onucatue $aitnos B KOPHEBOI AMPEKTOPUM

~ OnucaHune NPUHLMNE HaMMEHOBAHMS AUPEKTOPHIA
- OnucaHue NpUHLMMNA HaUMEHOBaHMS GaitioB

0630p AaHHBIX

Mapametp 3HayeHne

— OcobeHHOCTH MOArOTOBKYM MCCNE[OBaHMUL
— MpUHUMAbI pasMeTKy [aHHbIX
— MpyHUMNbI BEPUGUKALIMM PaSMETKM AaHHBIX

np ue 1 pac

— JluueHsunsa

— Konupait

— P dopma uuT
- lNpaBuna pacnpocrpaHeHus

Puc. 5. basoBan ctpyktypa README daina.
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MPOV3BOAMTENEN MOMET MMETb NPAKTUYECKYI0 3HAYMMOCTb
ANA TOHKOM HacTpoliku nopora cpabatbiBaHua cucteM WU
C Lenblo 0becrneyeHnn Ux HaaewHon pabotsl [14].

[pyruM npeumyecteoM pabotel ¢ EPUC EMUAC saBna-
€TCA NPaKTUYECKM HEOrPaHUYEHHBIN JOCTYM K COTHAM ThiCAY
Ny4eBbIX UCCE[0BaAHMIA Pa3NUYHbIX MOJANBHOCTEN, YTO NO-
3BOJIAET CO3/1aBaTh AaTaceThbl C YPE3BbIMANHO Pa3HbIMM Ha-
bopaMu TEXHUYECKMX, JEMOrpaduyecknx U KNUHUYECKUX
XapaKTepUCTUK. Takve Bapuauuu rapaHTMPYIOT LEHHOCTb
opMupyeMbix HabopoB AaHHLIX HE TObKO AN OLEHKM
TOYHOCTM, HO M MacLITabupyeMoCcTV U HafEKHOCTM paspa-
baTbiBaeMbIX M UCTbITyeMbIX cuctem UN.

MpeanaraeMbin nogxop 6bin paspabotaH M anpobupo-
BaH Npu co3faHum 25 aaraceToB no 7 HanpaBneHUsAM B fy-
YeBOM AMarHocTUKe obLmMM ymcnom 6onee 1400 egmuuy
AaHHbIX (MCCNeoBaHUi), B TOM YMCie NpU peanu3auum
MOCKOBCKOI0 3KCMEepUMEHTa N0 UCM0b30BaHWI0 UHHOBA-
LMOHHBIX TEXHONOMUIA B 06/1aCTU KOMIMbIOTEPHOIO 3peHus
ANA aHanM3a MeAULMHCKMX U306paKeHnn U JanbHenLe-
ro NPUMEHEHMA B CUCTEME 3OpaBoOXpaHeHWA . MocKBbl
[15] (cM. puc. 3). MonHbIM NepeyeHb faTaceToB NpuUBeaEH
B Tabnuue. MonoeHWA, oNUcaHHbIe B HACTOALLEN CTaTbe,
COracylTCs C KPUTEPUAMM ITANIOHHBIX [aTaceToB, BKIII0-
YEHHBIMW B METOAMYECKMe pPEKOMeHAaLMu no nposefe-
HUIO KNIMHWUYECKUX MCMbITAaHUIA NpOrpaMMHOro obecneve-
HUA Ha OCHOBE MHTENNEKTYaNbHbIX TEXHONOMUI B JTy4eBOW
AanarHoctuke [16].

B Xopme MOCKOBCKOro 3KCnepuMMeHTa He3aBWCUMas
BHELLHAA oLeHKa anroputMoB MW obecneunsaetca B ABa
atana (pyHKUMOHaNbHOE M KanubpoBoYHOE TecTUpoBaHWe
COOTBETCTBEHHO): HAa NEPBOM WUCMOJb3YHTCA OTHOCUTESIBHO
HebonbluMe aataceTsl (40 5 eAUHML, JaHHBIX) L1A NPOBEPKM
TEXHUYECKOW BO3MOMKHOCTM YTEHMA M 06paboTKK uccnepo-
BaHMiA; Ha BTOPOM 3Tarne MCNosb3yloTCA JaTaceTbl cpeaHe-
ro pasmepa (B cpegHeM ot 100 go 200 efMHWL AaHHBIX)
ANA CpaBHeHWA pe3ynbTatoB 06paboTkn uccnegosaHui U
¢ BepudurLMpoOBaHHON pa3MeTKol. B cnyuanx, Korga B pe-
3ynbTare NepBUYHOM0 TECTUPOBAHWA pa3paboTymK peLLeHns
Ha ocHoBe MW nonyyaeT peKoMeHpauuu gna [opaboTku
CBOEr0 peLUeHuA, NpeycMOTPeHa BO3MOXKHOCTb NOBTOPHO-
ro TECTUPOBaHWA Ha ApYroM JaTtacete.

BakHOI YacTblo KM3HEHHOMO LMKNA AaTaceTa Kak Ha-
bopa AaHHbIX Mocne ero NybnMKauMm ABNAETCS Hay4dHoe
npefcTaBneHne pesynbTatoB paboTbl B COOTBETCTBYIOLLMX
nybnvkaumax u pykonucax. OgHUM K3 nopTanos, nopgep-
¥UBalLMX becnnaTHoe pasMeLLeHWe MHpopMaLmm no ob-
LiefoCTynHbIM fatacetaM, aenaetca medRxivZ — cepsuc
MPEenpuHTOB Mo BUOMeAMLIMHCKON TeMaTuKe. [0CTOMHCTBOM
cepBuca ABNAETCA OTCYTCTBME BHELUHEr0 peLeH3UpoBaHuA
nyb6aMKaLmMi, YTO NO3BONAET OCYLLECTBUTb UHYOPMUPOBA-
HWe coobLuecTBa 0 pe3ynbTatax CBOen paboTbl B KpaTyaii-
wue cpoku. pumep nybnukaumm o garaceTe Ha noprane
medRxiv npefcraened B [17].

2 Pexum poctyna: https://medrxiv.org. [lata o6pawenua: 15.01.2021.
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HeobxoamMMo 0TMeTWTb, YTO AataceTbl, chopMMpoOBaH-
Hble M0 HaCcToALLe MeTOLWKE, YCMELLHO UCMOMb3YI0TCA OTe-
YeCTBEHHBIMU W 3apy6eXHbIMU HayYHbIMW KONIEKTUBaMM,
0 YEM CBMAOETENLCTBYIOT nocnegHue nybaukaumm [18, 19].
Wcnonb3oBaHue pe3ynbratoB paboTbl Ha NpakTMKe Nof-
TBEPKAAET CBOEBPEMEHHOCTb U afieKBATHOCTb CHOPMYNU-
POBaHHbIX NOAX0J0B U METOAONOMMM.

Mpu BHECEHUM HEOOXOAMMBIX U3MEHEHWMIA METOAMKA MO-
¥KET BbITb MNOIHOCTBIO MM YaCTUYHO UCMONL30BaHa He TOfb-
KO [NIA ApYruX HanpaBieHWn B Ny4eBOW AMArHOCTUKe,
HO ¥ BHe eé, B Apyrux 061acTAX NpaKTUYeCKoi MeaULMHI,
B KOTOPbIX B XO[e MeAMLIMHCKON LeATeNbHOCTU NPOUCXOAUT
HaKoMNeHne NepBUYHO-3NEKTPOHHOM MHPOpMaLMK (3nek-
Tpo3HLedanorpaMMbl, 3NEKTPOKapAMOrpaMMel U Apyrue 3a-
NMUcK GU3N0NOrNYECKMX CUFHANOB, 3aNUCK C MPUKPOBATHbIX
peaHUMaLMOHHBIX MOHWUTOPOB, N10r-3anuMcy COBPEMEHHOMO
nabopaTopHoro 060pyfnoBaHUA, HaMpUMEpP XUMMUYECKMX
aHanu3aropos, v Ap.). B yacTHoCT, NpuHUMNLI popMynmpo-
BaHWA KMMHWUYECKOW U/UNK NPaKTUYECKOW 3aAauu, paboTsl
¢ MUC no BbIrpyske MUCXOOHbIX AaHHBIX, 06LMe NPUHLK-
Mbl Pa3METKM W JOKYMEHTUPOBAHUA B IKCNIEPUMEHTANIbHOM
peuMe bbinM ycrewHo onpoboBaHbl Npu GopMUMpOBaHUK
Habopa AaHHbIX 3MEKTPOKapAMOrpaMM C MpU3HaKaMK cep-
[eYHo-cocyaucTbix 3aboneBaHuni. B nepcnektuee Hactos-
LLanA METOAMKA MOXKET bbITb BKIIOYEHA B FOCYSAPCTBEHHbIN
CTaHAapT, 06ecneymB TeM caMbiM NPEEMCTBEHHOCTb M YHU-
dVKaLMI0 MeAMLIMHCKMUX [aTaceToB AnA 06y4eHnA 1 TecTu-
poBaHuA TexHonorni UM Ha HaumoHanbHOM ypoBHe.

Octpo obcyxaaeMbiM BOMpPocoM ABNAETCA npobnema
06€371M4YMBaHNA MEQULMHCKUX [aHHbIX, 0CO6EHHO pe3ynb-
TaToB NyyeBbIX MCCNEAOBaHWN. B HacToslee BpeMA HeT
06LLenprHATOro CTaHpapTa 06e3NMUMBaHNUA MEOULIMHCKUX
u3obpaxenui. Cneymanuctel, paboTaiowme ¢ nogobHoro
pofa AaHHbIMMI, [OMKHBI Clle40BaTb 34PpaBoOM NOrMKe Hedo-
NyLIeHWA pa3riaLieHna MeQULMHCKON TalHbl U NepcoHanb-
HbIX AaHHbIX NaumeHTa. Heobxo0AMMO NOMHMUTb, YTO pesysb-
TaTbl JTy4eBOro UCCIeOBaHMA CaMm Mo cebe MOryT CYKUTb
MCTOYHMKOM NepCoHanbHbIX AaHHbIX: HAaNpUMep, Mo cpe3aM
ronoBbl BO3MOXKHO BOCCTaHOBUTL 06BbEMHOE M306pareHue
MArKUX TKaHEN NIULLEBOMO Yepena, YTo B CBOK 0Yepeab B [10-
CTaTOYHOW CTENeHM NO3BONAET UAEHTUDULMPOBATL YesioBe-
Ka. HecMoTps Ha 0TCYTCTBUE ABHLIX 3aKOHOAATENBHBIX HOPM
nn6o CcTaHapToB 06€3NMYMBaHUA B TaKUX CUTYaLMsAX, aB-
TOpy Aaraceta cnefyeT NPUHUMATh peLleHne 06 yaaneHum
3aMUCK MArKKUX TKaHeW rofoBbl M3 UCCNeJ0BaHWUM, OTTaNKN-
BaACb OT NOCTaB/IEHHOMN KIMHUYECKON U/UW NpaKTUYeCKo
3afjauu, a TaKKe OT Ha3HaYeHWA faraceTa.

OnAa noppep:aHuA TeMnoB pocTa pblHKA TEXHOMO-
rmn UM B MeguumHe cnefyeT N0 BO3MOXHOCTM pacCMa-
TpuBaTh 0becneveHne cBoboAHOrO AOCTYMa K gartacetam
npu cobniofeHMM BCEX OMMUCAHHbIX Bbille YCNoBUM obe-
3nmumBaHuA. [nA nybnukaumm ctaten c onucaHveM pa-
TaceToB MCMONb3ylOT Takue nopTtanbl, Kak arXiv (https:/
arxiv.org), medRxiv (https://medrxiv.org) n Zenodo (https://
zenodo.org). CywwiectyeT 60/1bLLOE KONMYECTBO MYBNNUHBIX



https://medrxiv.org
https://arxiv.org
https://arxiv.org

HAYYHBLIE OTHETHI

PEno3nTOpUEB OTKPbITbIX AATAceToB, a TaKKe WMHTerpab-
HbI MOWCK No HMM, Hanpumep Google's Dataset Search®.
0AHUM M3 nyTen He TONbKO 0becrneyeHns neranbHoro Ao-
CTyna K ataceTaMm, Ho Y NPUBJIEYEHNA BHUMAHWA CO CTOPO-
Hbl coobuiecTBa pa3paboTumkoB MU ABnAeTcA npoBeaeHue
OHNaH-COpeBHOBaHWUI cpeau pa3paboTumkoB MW Ha Takmx
nnarpopmax, Kak Kaggle®.

lepcneKkTMBHLIM HanpaBfieHWEM pa3BUTUA ABNAET-
CA Mcnonb3oBaHMe «LMPPOBbIX ABOMHWMKOB 3abonesa-
HUA» — 06LIMPHBLIX HabopoB MHOPMaLMK O NaLMeHTax
pasnnyHoro npoduna (coumanbHoM, aeMorpaduyecKon,
MoBefeHYECKoW M np.) AnA (GOpMMpOBaHWUA CTaTUCTUYe-
CKMX MpPU3HAKOB, CBOWMCTBEHHBIX NaLMeHTaM, CTpajalo-
MM KOHKpETHbIM 3aboneBaHueM. Mcnonb3oBaHue Takom
MHGOpMaLMKM MOXKeT MO3BONUTHL Co3faBaTb bonee pe-
npe3eHTaTMBHbIE MeAULMHCKME [aTaceTbl, BKAYaloLwue
Hambonee LWMPOKMIA CNEKTP NPU3HAKOB M (aKkTopoB 3a60-
NeBaHMA, 3HAaYUMMbIX ANA KIMHUYECKON M/MAW NpaKkTuye-
cKor 3apaun. OcHoBOW ANA co3gaHnA «LMPpPOBOro 4BOW-
HWKa 3aboneBaHuUA» ABNAIOTCA B NepBYI0 04epedb aHanm3
1 nepepaboTka 06e3nnyeHHON MHPOPMALMK, NONYYEHHON
U3 «UMPPOBLIX ABOMHUKOB NAaLMEHTOB», COMOEPHALLUX
MaKCMMasbHO LUIMPOKMI Habop pa3HonNaHoBOM MHpOpMa-
LM 0 NaLmeHTe.

MpencTaBneHHbIN B HAaCTOALLEW CTaTbe NOAX0A NO3BO-
NAET CMCTEMATU3MPOBATb M CTaHAAPTM30BaTh NOATrOTOBKY
[aTaceToB M WX MU3HEHHbIN LMKN ONA MoCieayioLero
UCMOMb30BaHWA NpU NPOBEAEHUN UCTILITAHUA UHTENNEK-
TyanbHbIX cUcTeM (B TOM uucne Ha ocHose MW) u peru-
CTpauumM UCMbITYEMbIX CUCTEM B LieNAX WX AanbHeNLIero
npUMeHeHUA B cpepe 3apaBooxpaHeHuA. Takaa nostanHan
W eTanM3npoBaHHaA MeToaosorua GopMmMpoBaHua faTta-
CETOB M03BO/MT pa3paboTymkaM 06BEKTUBHO OLEHWBATH
CBOM MPOAYKTHI, @ perynAaTopaM — y[0CTOBEPUTLCA B 06b-
€KTMBHOCTM U NPO3PaYHOCTM NpoLecca OLEHKM C UCMOMb-
30BaHMEM [AaTaceToB, CO3AaHHbIX Ha 6a3e npeanaraemMoin
METoZ0M0rnun.

3AKJTIOYEHUE

3apava dopMupoBaHWs HabopoB MeAMLMHCKMX AaH-
HbIX ONnA 06yyeHUs M BanuAaLMM AMArHOCTUYECKWX CU-
CTEM Ha OCHOBE TEXHONMOrUWA WUCKYCCTBEHHOrO MHTENNEKTa
CTAHOBWTCA 0COHEHHO aKTyanbHOM B CBA3U C aKTUBHBIM
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pasBuTMEM 3Toi obnacT. OpurMHabHble nogxoAbl, Onu-
CaHHble B CTaTbe, MOTYT MOC/YXWTb OTNPaBHOM TOYKOW
ONA co30aHMA MOJIHOLEHHOW MEeTOJO0N0rMU MNOAroTOBKU
W CTaHZApTU3aUMU MeOULMHCKUX [aTaceToB PasfIMuHbIX
MOJANbHOCTEN M TUMOB [aHHBIX, @ TAKKe OMPefennTb He-
06x0MMble YCNOBUA U $aKTOPbI AN1A YCMELLHOro NpaKkTUye-
CKOr0 MPUMEHEHMWA 3TON METOAO0MOMUM.

AONONTHUTEJIbHO

WUcTounuk duHaHcUpoBaHMA. ABTOpLI 3aABNAIT 06 OTCYTCTBUK
BHELLHero ¢puHaHCMpPOBaHWA NpU NPOBESEHUM UCCIeA0BaHUA.
KoHGNUKT nHTepecos. ABTOpbI AeKNapupyIoT OTCYTCTBME ABHbIX
¥ NOTEHUMANbHBIX KOHGAMKTOB MHTEPECOB, CBA3AHHLIX C My6aM-
KaLuen HacToALLEen CTaTbM.
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