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AHHOTauuMA. 300pOBbE YENoBeKa, Kak 3IEMEHT JIMYHOCTHOrO NMoTeHUMana, SBAseTcs B HacTosLee
BpPeMsi OJHOW 13 rNaBHbIX 06n1acTen MHBECTUPOBAHMS B MCKYCTBEHHbIN MHTENNeKkT. OCHOBHOW Lenbio
npunoxexHnin N, ceas3aHHbIX CO 300POBbEM, SBISETCA aHaNn3 B3anMOCBA3eN Mexay Metogamm npo-
GUNAKTUKN NN NeYeHnst N pesynbTaTaMn JlIedeHns NaumeHToB. bbinn pa3paboTaHbl M NPUMEHEHbI Ha
npakTuKe NporpamMmmMbl MCKYCCTBEHHOIO MHTENNEKTa, KOTOpble NMPOBOASAT ANArHOCTUKY U MOHUTOPUHT
COCTOSIHMS NaumeHTa, pa3paboTKy NPOTOKOMIOB feveHns, pa3paboTKy SIekapCTBEHHbIX CpeacTB. Pas-
BuTne metonos N n Bonblumnx JaHHbIX OTKPbIBAET HOBbIE BO3MOXHOCTW 300p0BbecOepexeHuns, no-
3BOJISIA aHANN3MPOBAaTb OrPOMHbIE 0OBbEMbI MHDOPMALMK, OTKPLIBAIOT HOBYIO 9pY B HAYKE U NpakTuke
yrnpaBneHus 34opoBbeM. B npennaraemort pabote npuBognTcst 0630p COBPEMEHHOIO COCTOSHUS UC-
Nnosib30BaHNs NPUHLMNOB 1 MeTonoB VW B 06n1acTy 3opaBoOXpaHEHUS.
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BBenenue

UckyccrBennsit  unremnexkt (MU, Artificial
intelligence (Al)) — pa3men uHpOPMATUKH, U3ydaro-
U BO3MOXHOCTh Pa3yMHBIX PacCyKIEHUN W JeH-
CTBUH C MOMOIIBIO KOMIIBIOTEPOB, MPHU ITOM B OO0Jb-
LIIMHCTBE CIIy4yaeB 3apaHee HEU3BECTeH aFOPUTM
pewenus 3anaun. CoBpemenusiii M1 — Hayka u Tex-
HOJIOTHUS, OCHOBaHHAs Ha TAaKUX MUCIMIUIMHAX, Kak
uH(popMaTuKa, OUOIOTHUS, TICUXOJIOTHS, TUHI'BUCTHKA,
MaTeMaTuka. BaKHeMIIMM COBpPEeMEHHBIM HalpaB-
nenueM B U sBnsiercst MckyccTBeHHass HEHpOHHas
cetb (MHC) — mMaTemaTnueckas MOJielib, a TaKKe €€
MIPOrpaMMHOE UJIH allllapaTHOE BOILIOMIEHUE, TOCTPO-
€HHas TI0 MPUHLKITY OpraHu3aliy 1 GyHKIHOHUPOBA-
HUSl OMONIOTHYECKUX HEUPOHHBIX ceTel.

DTO MOHATHE BO3HUKIIO MPU U3YUYEHHH IPOIIEC-
COB, IPOTEKAIOLINX B MO3I€ U MPH MOMBITKE CMOJIEIH-
poBath 3Tu nipouecchl. [Tocne pa3paboTku anropuTMOB
00y4eHHUs MoJyyaeMble MOJEIM CTalId HUCIOJIb30BaTh

" Pabora BbINOJHEHA NP YaCTHYHOM (PHHAHCOBOI ToyIepx)Ke PODU,
rpant Ne 19-29-01046.
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B MIPAKTHUECKUX LIESIX: B 3a/1a4aX MPOrHO3UPOBAHMUS,
JUISL pacrio3HaBaHUs 00pa3oB, YIPABICHUS U JIp.

C mareMaTH4ecKOM TOUKM 3peHHs, O0yueHue
HEHPOHHBIX CeTell — 3TO MHOrOIapaMeTpudecKas 3a-
Jlaya HelMMHeWHoW onTumm3auuu. TexHudecku o0y-
YEHUE 3aKII0YAeTCsl B HAXOXKICHUM KO3(P(UIMECHTOB
cBsi3eil Mex 1y Heifponamu. HelipoHHas ceTh crioco6-
Ha BBISIBISITH CIOXKHBIC 3aBUCUMOCTH MEXIy BXOA-
HBIMHU U BBIXOJHBIMM JAHHBIMH, & TaKXKE BBINOJIHSIThH
00001IeHre. JTO 3HAUUT, YTO, B CIydae YCIIEHIHOTO
00yueHHs, CeTh CMOXKET BEpPHYTb BEpHBII pe3ynbTar
Ha OCHOBaHMHU JAHHBIX, KOTOpPbIE OTCYTCTBOBAJIM B
oOyudaroIeil BBIOOpKE, a TAaKXkKe HEMOJIHBIX W/MIIN «3a-
HIyMJICHHBIX», YACTHYHO MCKAKCHHBIX JTaHHBIX.

OnHMM U3 Ba)XHEWUIINX HAMPAaBICHUN Pa3BUTUS
NN siBisiercst ero B3aMMOJICHCTBHUE C YEJIOBEKOM, pac-
MIUPEHUE U Pa3BUTHE €T0 CHOCOOHOCTEH — €ro Jaud-
HocTHOro notennuana (JIIT). C Touku 3peHus Teopuu
ynpasnenus, JIII oTpakaeT M3MEHYHMBOCTb YYBCTBH-
TETBHOCTH JINUHOCTU K YCJIOBHMSM BHEIIHEH Cpenbl U
COOCTBEHHOTO (DPU3MUECKOTO M TCUXHUUECKOTO COCTO-
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stHus. B atom cmbiciie JIIT MOkHO paccMarpuBarh Kak
OZIMH M3 YaCTHBIX NCUXUYECKUX PECYpPCOB UEIOBEKA.
Hapsiny c sToil rpynmnoil pecypcoB B MHTETPAIbHBIN
MOTEHLIUAI IMYHOCTH BXOIAT (PU3HOIOTHUECKHUE, TTPE-
METHO-MaTepualibHble ¥ COLMabHbIE pecypcbl. OaHn
BUJBI PECYPCOB MOTYT KOMIIEHCHUPOBATh JAe(UIUT
npyrux. B Hacrosieii padore JIIT paccMarpuBaeTcs B
paMKax «(pu3n4eckoro» MOHWMAHUS MMOTEHIIMAIA JTHY-
HOCTH KaK CIIOCOOHOCTH MHJMBHYyMa K COBEPLICHUIO
(u3nueckoil U ncuxuyeckor paboThl, YTO MPSIMO CBS-
3biBaeT JIII ¢ ypoBHEM 310pOBbs UEIOBEKA.
31paBooXpaHeHHE OCTaeTCs OAHOM M3 IVIaBHBIX
oOnacteit uaBectupoBanus B U u OvicTpo pa3BuBa-
eTcsi B HacTosiiee Bpemsi. OCHOBHOM LIENbI0 TPHUIIO-
JKEHUH, CBA3AHHBIX CO 37I0POBLEM YeNIOBEKa, SBIACTCS
aHaJlu3 B3aUMOCBSA3H MEXAY METOaMHU MpOQUIaKTH-
KM WJIM JICYEHUs] M pe3yibTaTaMu JICYCHHUs MalleH-
ToB. BbulK pa3paboTaHbl U MPUMEHEHBI Ha MPAKTHUKE
MIPOrpaMMbl HUCKYyCCTBEHHOTO WHTEIUIEKTa, KOTOphIE
MPOBOJAT JUATHOCTUKY M MOHHMTOPHUHI COCTOSHUS
MaenTa, pa3padoTKy MPOTOKOJIOB JICYEHHMS, JieKap-
CTBEHHBIX cpencTB u 1p. [ 1-5]. PasButue merogos N1
u Bonbmmx JIaHHBIX OTKpHIBA€T HOBBIE BO3MOXKHO-
CTH B MEIULUHE U 370pOBbECOCPEKEHUH, MO3BOISSA
aHAJIM3UPOBATh OTPOMHBIE 00BEeMbl HHPOPMALIUH, 110
CYLIECTBY, OTKPHIBAIOT HOBYIO 3pYy B HayKe W MPaKTH-
Ke ympaBJieHHs 310poBbeM [6]. B HacTosiiee Bpems
B MU ucnonp3yroTcsi MATh OCHOBHBIX METOJOJIOTHH
- Merojojiorus ¢ ucnoib3zoBanuemM MHC, a Ttakke
TEXHOJIOTUH C TPEACTaBICHUEM 3HAHWW, TaKUX Kak:
MIPOAYKLIUH (IIPAaBWIA BUAA «ECIH — TO»), (ppeiiMsl,
CEMaHTHYECKHE CEeTH W JIorHmyeckuil BeiBOI. M3BecT-
HO, YTO, B OTJIMYHE OT TEXHOJOTHH C MpeJCTaBICHU-
€M 3HaHUH, UHTEepHpeTalus pe3yiabrata B TEPMHHAX
npeaMeTHoit oonactu B MTHC HeBO3MOXKHA.

Ilenpio paboOTHI ABISETCS 0030pP COBPEMEHHOTO
COCTOSIHUSL HCIIONb30BaHUS TPUHIIUIIOB M METOJOB
NN B chepe 3apaBoOXpaHeHUs Ui YKPEIUICHUS 3710~
poBbsl, Kak aiementa JIIT yenoseka.

1. HexoTtopsie mpumepsl ucnob3oBannsa U
B MeJHIIHHE

CnocoOHOCTH HEMPOHHOW CEeTH K MPOTHO3H-
POBaHUIO HAMPSAMYIO CIEAYIOT U3 €€ CIIOCOOHOCTH K
0000IIEHUIO U BBIICIEHUIO CKPBITHIX 3aBUCUMOCTEN
MEXK]Ty BXOJHBIMU ¥ BBIXOIHBIMU JTAHHBIMH H JICTAI0T
WU MOIIHBIM HHCTPYMEHTOM JUIS LIeJIEN yIpaBICHUS
3nopoBbeM. [Tocne oOyuennss MHC criocoOHa mpe-
cKa3zaTb Oynyllee 3HaYyeHHe HEKOM IociieJoBaTelb-
HOCTH JJAHHBIX HA OCHOBE HECKOJIBKUX MPEIBIIYIIIIX
3HAYCHUH W (MJIM) KAaKUX-TO CYIIECTBYIOIIUX B Ha-
CTOAMI MOMEHT (akTopoB. CriocoOHOCTH Helpo-
CeTell K BBIABICHHIO B3aMMOCBS3CH MEXIy pa3iud-
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HBIMHU TapaMeTpaMH JaeT BO3MOXKHOCThH BBIPa3uUTh
JaHHBIE OONBLIONW pa3MepHOCTH 0oJiee KOMIAKTHO,
€CIIM OHM TECHO B3aMMOCBSA3aHBI IpYr C Apyrom. B
HAacTosIlee BpeMs CYILIECTBYET MpodiieMa co3IaHus
u (QYHKIMOHUPOBAHUS €JUHOTr0 WH(POPMALMOHHO-
ro MEAMIMHCKOTO TMPOCTPAHCTBA, BKJIOYAIOIIETO
“H(}OpPMALIMIO C BNEKTPOHHBIX MEIUIUHCKHX KapT,
MEePCOHANIBHBIX KapT 3[J0pOBbs YeJOBEKa M JaHHbIE
MOHUTOPHUHTA (HPU3UOJOTUYECKHUX apaMeTpPOB Opra-
HU3Ma. MOOWIbHOE 3APaBOOXPAHEHHE U PA3INYHbIE
aCTMeKThl TEJIEeMEAUIIMHCKUX TEXHOJOTHiM, B YacT-
HOCTH, BHYTPUTOCIIUTANIbHAS TeJIeMEIUIIMHA, SBIIS-
IOTCSI KOMIIOHEHTAMH €JUHOM CHUCTEMBbI 3JeKTPOH-
HOTO 3/IpaBOOXpaHEHUA. AHAIN3 MOHUTOPUPYEMBIX
BUTAIIbHBIX TIOKa3aTesiel JOJDKEH OCYIIECTBISITHCS
B aBTOMAaTHM4YE€CKOM PEXHUME C HCIOJIb30BaHUEM CH-
CTEM TOJACPKKU MPUHATHUS perieHut [7].

ABTOMaTH4ecKas 00pabOTKa TEKCTa 3JIEKTPOH-
HBIX KapT TMOMOTraeT BpadyaM B IOJy4e€HUH 0030pa
CBOOOJTHON TEKCTOBOW HH(OpMaNMKM TPU TEKyIIEM
yX0JIe, @ TAK)KE B HAITMCAHUHM OKOHYATEIbHBIX CBOJIOK
Bbimuck [§]. UM mo3BonseT aBTOMaTn4ecKu IKCTpa-
TUPOBATH TEKCTHI U3 KapT MAIUEHTOB PAa3JIMYHBIX ME-
JULIMHCKUX yupexaeHui [9].

[IIupoko pa3BuUBaeMble TEXHOJOTUU BU3yaJH-
3alUM U PACIO3HAaBaHUs 00Pa30B C UCIOIB30BAHHEM
NHC nenaer MM mmpoko NpUMEHUMBIM IS MPO-
rpaMM aBTOMAaTH4YeCKOro aHajM3a PEHTIC€HOBCKUX
cauMKoB, MPT u mip. [10].

Ucnonb3oBanne U siBasieTcst B HacTosiIiee Bpe-
Msi MOIIHBIM HWHCTPYMEHTOM B paclo3HaBaHUH 00-
pa3oB, UACHTU(HUKAINU BU3YalbHBIX OOBEKTOB, pac-
MO3HABAHUS PEUYM U JPYTHX O00JacTIX, TPEOYyIOUINX
HepapXx1UuecKoro aHain3a BXOIHbIX JaHHBIX. [Tocnen-
HHE 00HAJEKMBAIOIINE IIPUMEPHI B 00JIaCTH aHAJIN3a
OMOMETUITMHCKUX CHUTHAJIOB BKJIIOYAIOT HCIIOJB30-
BaHME HEHPOHHBIX ceTeil, oOyuarommxcs B Mpolec-
ce pabotsl, qna ananuza OKI, BbIsIBICHNN apuTMuUit
[11], BoIOOpa GuOMapKepoB IS OILEHKH BO3pacTa C
HCIIOJIb30BaHNEM KIIMHUYECKOTo aHaiu3a KpoBu [12],
AJIEKTPOHHBIX MEIUIIUHCKUX JTATYUKOB-PErHCTPATO-
poB [13], a Taxkke [Js MpencKa3bIBaHUSI BEPOSTHO-
CTH CMEPTH C HCIOJIb30BAHNEM METOJIOB PAJHOIOT MU
[14]. TlpennoxxeH Moaxox K MPOrpaMMHON peasin3a-
UM MOJICNIA TPEJICTABICHUS MEJUIIMHCKAX 3HAHUHN
IPU CO3JaHUM MEAMLMHCKOM 3KCIEPTHOM CUCTEMBI
muddepennmanpHOi AuarnocTuky [15].

NN ¢ ycnexom ucnonb3yercs Uil 1esed Tua-
THOCTHKH M JIEUEHUS OTAEIBbHEIX Ooiie3neit. Omucano
ucrnonszoBanue MU s onTumuzanny 4yBCTBUTEIb-
HOCTH U CHEUU(UIHOCTH CUCTEMBI TIOAJCPKKH TIPH-
HSITUSI PEIICHNH, OCHOBAHHOM Ha OHTOJOTHSX, IS
JUArHOCTUKH WH(EKIMOHHBIX 3a00JICBAaHUN M aHTH-
OakTepuanpHON Tepanuu. Tak, HampuMep, cHCTeMa
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CucTeMHbIil aHanu3 B MeguLmHe

B.H. KpyTbko, B.1. oHL0B 1 ap.

IDDAP ompenensieT NOTeHIHATbHBIC HHPEKIIMOHHBIC
3a0051€BaHUsl U COCTOSIHME OONIE3HH, a 3aTeM HUILET U
MpeAIaracT COOTBETCTBYIOILYIO AaHTUOAKTEPUATIbHYIO
TEpaIuio, CelraJIbHO aJallTUPOBAHHYIO 7 MAleH-
Ta, HA OCHOBE TaKuX (haKTOPOB, KaK TeMIeparypa Teia
ManueHTa, Mecta MH(EKIHH, CUMITOMbI/IPU3HAKH,
OCIIOKHEeHHUs1, aHTHOAKTEpUaIbHbBII CIEKTP, MPOTHBO-
MOKa3aHusl, JIEKAPCTBEHHbIE B3aUMOJCHCTBUA MEXKIY
mpejylaraeMoil Tepanueil U paHee Ha3HAYCHHBIM Jie-
KapCcTBOM, a Tak)Ke MaplIpyT BeneHus Tepamnuu. Ilo-
CTPOEHHAs OHTOJOIUSI IpeIMETHOH olyacTu comep-
*)ut 1267004 kmaccoB, 7608725 axcuom m 1266993
YJIEHOB «IOJIKJIACCa», OTHOCSIIUXCA K HMH(EKIHOH-
HbIM 3a00JeBaHUAM, OaKTEepUAM, CHHIPOMAaM, aHTH-
OaxkTepualbHBIM IIpenaparaM U APYTruM COOTBETCTBY-
IOLUM KOMIIOHeHTaM; BkitouaeT 507 nH(EKINOHHBIX
3a0oneBaHUi U UX METOOB JedeHus, 370 BUIOB oc-
noxkHeHud, 838 Teicsu BuAoB Oakrepwii, 340 BUIOB
anTuOuoTukoB, 1500 map ckopocrell peakuuii (aH-
TUOAKTEPHATILHBI CHEKTP) MEXIY aHTHOMOTHKaMU
u OakrepusiMu, 430 map JEKapCTBEHHBIX B3aUMOCH-
cTBUii [16].

W, CKOHCTPYHPOBaHHBII C HHTYUTHBHBIMH
MpaBUJaMH JIOTUKH, OCHOBAHHBIMHU Ha OIBITE Bpa-
Ya-KIMHUIKMCTA, HCIONB30BAIM JJIsl Ha3HAYeHUS W
KOHTPOJISI MOJIauM aHEeCTeTHUKA MPU XHUPYPTrUUYeCKHX
BMemaresnbcTBax [17].

OmnucaH METO/ U AJITOPUTM PELICHUS 3aJa4H Me-
JULIUHCKOM JTHarHOCTHKM 3a00JeBaHUM MUIIEBBIMU
QIIEPTUSIMU C HCIOIb30BAaHUEM HHTENIECKTYalbHOTO
aHaiu3a JaHHbeIx [ 18].

Ha ocHOBe MCHONB30BaHUS METOJOB HCKYC-
CTBEHHOI'0 MHTEIJIEKTA pa3paboTaHa MaTeMaTH4eCcKast
(dbopmyna u onpeneneHa ee 3pPpeKTUBHOCTD MPU pac-
4yeTe JABHOCTU HACTYIUJICHUS] CMEPTU 1O TUMIIAHUYE-
cKoif Tepmomerpuu [19].

IIpencraBnen moxxon Al MEPCOHATM3UPOBAH-
HOTO TIPOTHO3UPOBaHUS 3(G(HEKTUBHOCTH Ha3Ha4a-
€MOro MalMEeHTy pelenta Ha 0a3e PEeKyppeHTHBIX
HEHPOHHBIX CETEH, KOTOPbIE UCIOJb3YIOT IOCIEN0-
BaTEIbHOCTh BCEX MPEIBIAYIINX 3aUCCH B KauecTBe
BXOJHBIX JIJAaHHBIX, YTO TOBBINAET 3PPEKTUBHOCTH
WHAMBH/yaJbHBIX HA3HAYEHH MPernapaToB Mpu JHa-
oere 2-ro Tuna [20]. Taxke MU ucrionb30BaH Jis BbI-
SIBTICHUS TPYII PUCKa TUA0CTUUECKON PETHHONATHH,
KOTOpasi SIBISIETCSl OJHMM M3 Haubosiee pacmpocTpa-
HEHHBIX COMYTCTBYIOIINX 3a0oneBanHuil quadera [21].

ITpumenenne MU na ocHoBe baiiecoBckoil Mo-
JIeTH, PA3IUYHBIX THUIIOB JAEPEBLEB pEIICHHUH, HC-
KyCCTBCHHBIX HEHPOHHBIX ceTeli U aHcaMOIeBOM
o0yueHHH B JMArHOCTHKE He(poIMTHa3a IOKa3ajo
3HAUUMOCTh TaKUX MapaMeTpoB, KaK IOJ, KHCIOT-
HOCTh MOYHM, YPOBEHb KAlIbIUS, TUIIEPTOHUS, JHa-
0eT, TOIHOTA U PBOTA, OOJIb B (hanaHrax U MHQPEKIUI
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MOuYeBBIBOAIUX IyTed. IlocTpoenHass ancamOie-
Basi MOZIeJIb (TOYHOCTH 97%) HajmexHa u Oe3omacHa,
MIPUMEHMMa JJIsl IPOTHO3UPOBAHMUS IIIAHCOB PA3BUTHS
HedponuTHasza. Mozens obecnednBacT HOBBII CIIOCO0
U3YYCHUSI MOYEKAMECHHON OOJIe3HH MyTeM pacuiud-
POBKHU CJIOKHOTO B3aHMOZ[eI710TBHH MCXKIY pa3JIMIHbI-
MH 6I/IOJ'IOFI/ILICCKI/IMI/I NEPEMCHHBIMHU, YTO TTOMOTracT
B paHHEH WMICHTH(HKAIIMA M COKPAIICHUH BPEMEHHU
JIMarHOCTUKH [22].

Tpu Tuna cereif: ceTu I YUCIOBOIO IIPOTHO-
3UpPOBaHUsA, CETU OJI1 NPOTrHO3MPOBAHUSA BCIIBIIICK W
CCTH, BKJIIOYAIOIINE MPOCTPAHCTBEHHYIO aBTOKOpPpE-
JIALMIO, — 6I>IJ'II/I HCII0JIB30BaHbI B SIIMACMHOJIOTUN OJIA
MOJIEJIMPOBAHUS U IIPOIHO3UPOBAHUS MAJIIPUU U IPY-
TUX TPaHCMUCCHUBHBIX 3a00sieBaHmi [23].

CI/IHepFCTI/IquKI/Ie KOM6I/IHaL[I/II/I JICKApCTB sBJIA-
IOTCS NEPCIICKTUBHBIMU MCTOAAMHU JICUCHHUA paKa, HO
JIOCTATOYHO CJIOKHOMU 3ajiaueil, OCKOIbKY MEXaHU3-
MbI CHHEPTruU3Ma JICKapCTBCHHBIX CPEACTB A0 CHUX IIOP
He scHBL. [Ipumenenne MU mo3Bonmio oneHuTs Gu-
SUKO-XUMUYCCKHNE U CCTCBLIC XapaKTCPUCTUKU IIpETIa-
para, B TOM YHCJIE PACCTOSHUE O MHIICHU B OCIIKO-
BO-0EIIKOBOM CETH M CXOZCTBO LIEJIEBOTO Iy TH, A TAKKE
15 ¢apmako-reHOMHBIX XapaKTEPUCTUK C HCIIONB30-
BaHMEM TpoduiIel IKCIIpecCHu TeHOB, 0OpaboTaH-
HBIX JIEKapCTBEHHbIMU mpenaparamu. Iloctpoennas
MOZIETIb TIPOTHO3MPOBaHMS A(PPEKTUBHOCTH CHHEp-
TeTUYECKOll KOMOMHAIIMH JIEKapPCTBEHHBIX CPEICTB C
WCIIOJIb30BAHUEM aJITOPUTMa JepeBa CIIy4alHOCTEH
(SyDRa) mocturna xoporeit 3(h(heKTHBHOCTH, TaKKe
ObUTH ompernesieHsl 28 KOHKPETHBIX HEePCIIEKTHBHBIX
CUHEPIreTUYCCKUX KOMOWHAIIMI JIeKapcTB [24].

[MpennokeHa MaTeMaTHUECKast MOJICNb ISt TIPO-
THO3UPOBAHUSI BEPOSTHOCTH BEDKUBAHHS OPTaHOB IS
Ka)KJIOM Mapbl JOHOP-PEIUIUEHT [25].

Jledenue manueHTOB ¢ MHOXXECTBEHHBIMHU 3200-
JIEBAaHUSAMMU SIBIAETCSA CIOKHOHM 3amaueid. Mcmomab3o-
Bast Metoabl MU mia BBIABIEHHWS B3aUMOIECHCTBUNA
MEXIy PEKOMCHIANSIMH, BEITEKAIOIIUMH U3 Pa3Ind-
HBIX PYKOBOSIINX MPUHIIMIIOB, YTO CO3/1ACT HOBBIC
BO3MOKHOCTH TIPHU JICYCHUH MTOTMMOPOUIHBIX COCTO-
sHAH [26].

NN gBnsercda nuaealbHBIM CPEACTBOM Ui pe-
IICHUS TPOOJIeM I'eHETHKH, B YACTHOCTH, JIJISI OI[CHKU
MaTTEepPHOB TeHHOMN YKCTIPECCHH, KOTIa UIMEIOTCSI THICS-
9u TeHOB. Vcronp30BaHNe MyIBTHMOCITBHON CTPYK-
TYpHI TEHEpallly JaHHBIX, B KOTOPOW Pa3MdHBIC MO-
nenu perynsatopHoi cetr reHoB (GRN) BHocAT cBoM
BKJIaJ] B OKOHYATEIIbHBIA HA00p 00pa3IioB, TO3BOIMIO
otoOparh Hanbosee 3PPEKTUBHBIC MOJICIH 1 AJITOPUT-
MBI, @ IMEHHO: OOBIKHOBEHHBIC TU(PepeHIHaIbLHBIC
ypaBHEHUs, BEPOSTHOCTHBIC ByneBwl cetn, MHOTOIIC-
JIEBOM TEHETHUYECKHI QITOPUTM WU HEPAPXHUECKYIO
MapxoBckyro moaens [27].
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WU ¢ ycniexom npumensiercs B criopte. Pazpado-
TaHa KOMIIBIOTEpHAs Iporpamma, MpeaHasHadeHHas
JUIA TIPOTHO3UPOBAHMSA PE3yJAbTaTOB 3UMHEH OmM-
MUaabl B MY>KCKOM OJMHOYHOM (PUTYpHOM KaTaHHUU
2014 roma. B ocHOBe mporpamMmsbl JIe)KUT HEHpOHHAs
CeTh NEePCENnTPOHHOTO THIa, 00yYeHHas1 Ha pe3ysibTa-
Tax MpeIblIylMX YeMIMOHAaTOB Mupa. lIporpamma
MO3BOJISIET OLIEHUBATH BIUSHUE TApaMETPOB, XapaKTe-
PHU3YIOIIUX CIIOPTCMEHOB, Ha UX CIIOPTHBHBIE PE3yib-
TaThl, a TaKKe MOAOUPATh ONTHUMAJbHbIE COYETAHUS
9THUX MapaMeTpoB Ul KaKJO0ro COpTCMEeHa, odecrie-
YUBAIOIIME TIONYYEHHE MAaKCHUMAJbHBIX CHOPTUBHBIX
pe3ynbTaroB [28].

2. Benymue KOMNbIOTEPHbIe KOMIIAHUH B
pa3padotrke UU nist MequIIUHBI

Benyuiue xoMnbroTepHble KOMIAHUM MHUpa MO~
KJIIOYaloTCs K ucnonb3oBanuio MW B MenuiuHe M 310-
poBbeCcOEpEKEHUH.

Komnanust IBM pa3pabaTbiBaeT CUCTEMBI B 00-
JIACTH JICYEHUSI OHKOJIOTHH, a TaKKe MPOBOIUT CO-
BMECTHY0 paboty ¢ JlxoHcoH & J[»KOHCOH B o0siacTu
WCCIICZIOBAHUS U JICYEHHS XPOHUYECKHX 3a00JIeBaHUH.

Kopnopauuss Microsoft 3anumaercst pa3paboT-
Kol HambOonee 3(PPEKTUBHBIX JIEKAPCTB U METOIOB
JeyeHus oT paka. [IpoekT BkitouaeT B ceds aHaIU3
MEAMLMHCKUX M300paXeHUH OmMyxoJjiell U MareMaTu-
YEeCKUH aHaJu3 pa3BUTHUS KIIETOK.

[Tnardpopma DeepMind xommnanuu Google uc-
nonp3yercss HanmoHanbHOM ciyxkO00i 3apaBOOXpa-
HeHus BenukoOpuTanuu, 4ToObl OOHAPYKUTH OMpe-
JIeJICHHbIE PUCKHU JUIA 370POBbs Ha OCHOBE JaHHBIX,
COOpaHHBIX Yepe3 MOOWIIbHbIE MPHUIIOKEeHUs. BTopoit
MPOEKT BKJIIOUAET B ce0sl aHaJIU3 MEIUIIMHCKUX H30-
OpakeHu, MOJlyYeHHBIX OT TAlKMEHTOB, AJS pa3pa-
OOTKM aJTOPUTMOB «KOMIIBIOTEPHOTO 3PEHUS» MPHU
0OHapy>KEHUH PAKOBBIX TKAHEH.

Kopnopauus Intel pazpabarbiBaeT mporpaMMsl
¢ MU, xoTtopble onpeaenstoT MalueHTOB, BXOSAIINX B
TpyIIy PUCKA, U TPEAJIaraloT BApUAHT JICUCHHUS.

Kommanust Medtronic coBmectno ¢ IBM pas-
pabaTbIBaeT MPUIOKEHHE JJISl JIOJEH, CTpajarouinx
caxapHbIM auabetoM. [Ipunoxkenue OyneT cmocoOHO
OMpENeIUTh KPUTHIECKOE CHIDKEHHE YPOBHS caxapa B
KpOBH 3a 3 yaca J10 HaCTyIUIeHUs coObITH. JlJ1st 3TOTO
KCTIOJIB3YIOT JaHHBIE C TIIFOKOMETPOB U WHCYJIHUHOBBIX
romit oT 600 aHOHUMHBIX HAMEeHTOB. OTCIEKUBATH
CBOE 3/I0POBBE JIIOMU CMOTYT C IIOMOIIbIO CIIEIH-
AIBHOTO TIPWIOKEHUS] W HOCHMBIX METUIIMHCKUX
YCTPOUCTB.

B nauane XXI Bexka 0JHON U3 CaMbIX SIPKUX pa3-
pabOTOK CTal COBMECTHBIM MPOEKT BalIMHITOHCKO-
ro yuusepcutera, Intel u xomnanuu Elite Care no
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npoekTupoBanuio cuctemel VM, xotopas morma Obl
3a00TUTECSI O MALMEHTAX, CTPAJAIOLUINX OOJIE3HBIO
AnplreiiMepa U MOBBIIATH KAYECTBO UX KHU3HU. J[aH-
Hasl CHCTEMa MOMOXXET OOJbHBIM BOCCTAHABIUBATH
HEOOXOIMMBbIC HABBIKW IS PEIICHHUS MMOBCEIHEBHBIX
3aga4. CerogHs y4eHble HaJACIOTCS, YTO ¢ MOMOIIBIO
HCKYCCTBEHHOTO MHTEJIEKTA yXe B OmrpkaiiieM Oy-
JyIIeM BO3MOXKHO OyAeT NPUHTH K CBEPXTOUHOHN (MIn
HPEIM3UOHHON) MEAUIMHE, B PaMKaX KOTOpPOH IOs-
BUTCSl BOBMOYKHOCTh Ha3HA4aTh MHIUBHUIyalbHOE JIe-
YEeHUE KKJIOMY OT/ACIHbHOMY YeJIOBEKY, YUYUTHIBAs €ro
YHHUKAJIbHBIC TEHETUYECKUE U IPYyTHE OCOOCHHOCTH. B
CIIA yxe 0OBSIBHIIH O 3aITyCKe MIJIOTHBIX MTPOEKTOB
10 Pa3BUTHIO IPEUU3UOHHON MenuuuHbl. Tak, k 2019
TO/ly IPEATOJIaraoch 0ToOpaTh 1 MITH JOOPOBOJIBIICB,
JUISL yJacTHsl CTICIHAIBHOTO HAyYHOTO MCCIICIOBAHUS.
OHO MOKHO MOKa3aTh B3aMMOCBSI3b MEXAy 00pa-
30M JKU3HHU, OKpYXKaromleil cpefoi, SJKOHOMUYECKUM
U COIMAIIbHBIM CTaTyCOM, F€HETUKOW M COCTOSHUEM
310poBbs. [lomydeHHBIN TakuM 00pa3oM OTPOMHBIN
MacCCHB MEIUIIMHCKHUX JaHHBIX MOXHO OymeT oOpa-
6orare ¢ momomipto M. Eme g0 HemaBHEro Bpeme-
HU HE OBUIO HM JIOCTATOYHO MOIIHBIX KOMITBIOTEPOB,
CTIOCOOHBIX 00paboTaTh TaKOe KOJIMYECTBO HH(pOpMa-
LMK, HU, COOCTBEHHO, CaMHUX JaHHLIX. B Ommxaiiiiie
4 rona CIIIA nnaHupyeT MoTpaTUTh Ha UCCIIEIOBAHUS
B 3TOM 00Oactu mopsiaka $1 mupa [29].

Texnomornyeckue rurantel, TtHna Google,
Amazon, Microsoft u Apple, nHBeCTHUPYIOT OTpOM-
HBIC CyMMBI B pPa3BUTHE UCKYCCTBEHHOTO MHTEIIICKTA
JUTSL CO3/IaHMsI IEPCOHATTN3UPOBAHHBIX CHCTEM TTOMCKA
HEOOXOIMMOM YeJIOBeKY WH(OPMAIIMU WIIH BHPTYaIlb-
HBIX TICPCOHAJIBHBIX aCCUCTEHTOB. [JIaBHBIM UTPOK Ha
9TOM phlHKe — Komnanus IBM u ee 3HaMEHUTSHIH Cy-
nepkomMistorep Watson, ocHaeHHsli cuctemont NH.
Tonbko amst ero o6yuenus IBM B mpomutom roxy mpu-
obpena 30 MIIpII MEIUIIMHCKUX CHUMKOB, TOTJIOTHB
xommanuio Merge Healthcare 3a $1 mupa. K mporec-
cy oOy4eHHus: MOTyT J00aBUThCS S0 MITH aHOHUMHBIX
9NIEKTPOHHBIX MEAMLIMHCKUX KapT, koTtopble IBM no-
Jy4niIa B CBOC PACIOpsDKEHHE, TAKXKe KyIIHB CTapTarl
Explorys [30].

IBM Watson for Oncology — nporpamma npu-
MeHeHnus1 mourHocte IBM Watson anst onpenenenust
ONTHMAJIbHON CTpaTerny JICYEHHs paka, OCHOBAHHOMN
Ha OOJNBIINX JAHHBIX 1 METO/IaX JOKa3aTeIbHON MEIH-
ruHbL. J{71s1 00yuenus UM B Watson ObuTH 3arpysKeHBI
COTHHU ThICAY MEAULIMHCKUX JTOKYMEHTOB, B TOM YHCJIE
25 ThIcsid uctopuii 6one3nu, 6osee 300 METUITMHCKUX
)KypHasoB u 0onee 200 y4yeOHUKOB, Bcero okoyio 15
miH crpanmi Tekcta. C 2013 roga IBM Watson for
Oncology ucronb3yercs B MeMopHalbHOM OHKOJIOTH-
geckoM 1entpe uM. Croyna-Kerrepunra 8 Hero-Fop-
ke (Memorial Sloan Kettering Cancer — MSK) nmns
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MOMOILY B MPUHATUU YIPABICHYECKUX PEIICHUI npu
JIeueHUH OOJIBHBIX PAKOM JIETKUX U YXOJ€ 34 HUMH.
Ero 6a3a mocTossHHO MONOJHAETCS HOBBIMHU HUCTOPH-
smu Oosne3nu. B urone 2016 roga mporpamma IBM
Watson for Oncology Oblna 3amyiieHa B KoMMepue-
CKyI0 9KCIuTyaTanuio Ha 6a3e Manipal Hospitals (Be-
ayuiasi ceTb 00nbHUL B UHAMM) U OMOLIM BpadyaM
U TalHMeHTaM B ONpeAeJICHUH NepCOHAIM3UPOBAH-
HBIX METOJUK O0phObI ¢ pakoM. Takxke ceTs Manipal
Hospitals npeanaraetT OHKOJIOTHYECKUM OOJIBHBIM Y3-
HaTb «MHEHHUe BaTconay oHaiiH, Ha cBoeM BeO-caiite
[31]; IBM u MSK muianupytoT B Ommkaiiiiee BpeMs
o0yunuts IBM Watson for Oncology snedenuto ermie 9
TUIIOB paka, MOKPBIB TEM CaMbIM MOTeHUUANbHO 80%
3200J1€BaEMOCTH PAKOM B MHpE.

IBM Medical Sieve (npoekt B cTaauu paspa-
0O0TKHM) TpeArnonaraeT OleHuBaTh pe3yasratsl MPT,
PEHTTEHOBCKUX CHUMKOB, KapIMOTPaMM, YTO IO3BO-
JIUT Bpayy TPATUTh 3HAUUTENILHO MEHbILIE BPEMEHH Ha
HWHTEPIPETau0 U300paKEHUH, PU ITOM TOYHOCTh
KOMITBIOTEPHOTO aHaju3a B CPEIHEM BBIIIE, YTO TO-
3BOJIUT BBISIBUTH Ae(EeKThl 1 HOBOOOPA30BaHMUs, KOTO-
pBIe Bpad MOXKET MPOnycTuTh [32, 33].

Google DeepMind Health — monmpoekr Google
DeepMind, npumensitomuii rexaonorun W B menu-
nuHe. B 1aHHBIM MOMEHT H3BECTHO O COTPY/IHUUECTBE
DeepMind Health ¢ nonnonckoit OonpHuIEH «Myp-
¢unac Ai» (Moorfields Eye Hospital). Teicsiun ano-
HUMHBIX TJIa3HBIX CHUMKOB Oy/IyT IPOaHaIu3uPOBaHbI
C LIEJIbIO HAWTH MEPBUYHBIE CHMIITOMBI CIIENOTHI. Tak-
e, B COTPYHUYECTBE C OOIBHUICH YHUBEPCUTETCKO-
ro xomtemxka Jlonnona (University College London
Hospital), W OGyner 3a7eiicTBOBaH B MPOEKTE MO paz-
paboTKe aIrOpUTMa, KOTOPBII CMOXKET aBTOMAaTUYIECKU
pas3nuyaTh 30POBbIEC U PAKOBBIE TKAHU B OOJNACTHU TO-
ToBBI ¥ 1ien [34].

W3 ncuxuarpudeckoil MpakTUKU WM3BECTHO, 4TO
MICUXUUYECKUE PACCTPOMCTBA OOBIYHO COMPOBOXKIAIOTCS
OTpE/IENICHHBIMU PEUEBBIMU M3MEHEHUIMU. JIromy, xorna
TOBOPSAT, COOOIIAIOT 3HAYCHUE TIPOM3HOCHMOTO HE TOJTb-
KO CJIOBAMH, HO ¥ MHTOHAIMEH, TPOMEKYTKAMU MEXTY
CJIOBaMH, CKOPOCTBIO M TPOMKOCThIO peur. NeuroLex.
€0 — MPOEKT 00yUYeHHUs] HEWPOHHBIX CETEH C LIENbIO TO-
JIy4eHHsI COOTBETCTBUM MEXTY PEYEBBIMHU MATTEPHAMH
U TMATHO3aMH, YTOOBI CAETATh MPOLECC YCTAHOBICHUS
JarHosa 0osiee ObICTPBIM U TOUHBIM [35].

Face2Gene — nporpamma, mo3BoJisifoIasl Jua-
THOCTHPOBATh MO (JOTO MHOTHE TeHEeTHYEeCKHe 3a00-
neBaHus (B OCHOBHOM, y jaeteid). Llenesas ayquropus
— IPaKTUKYIOLUE Bpauu U uccienosarenu [36, 37].

Human Diagnosis project (Human Dx) — am6u-
LMO3Hasi UHULIMATUBA MOJoAbIX Bpauell u3 Can-dpan-
IHCKO, COUETAIONIAs], TI0 X CJIOBAM, «yCHIIHS KOJIEK-
THUBHOTO pa3dyMa» M MallMHHOe oOydeHue. Ha caiite
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Human Dx yrtBepxkgaercs, 4TO 3TO «KpYyNHEHIIHI
HPOCKT B MUPE MO YUCITY YIACTBYIOIIIX aBTOPOB-KJIIH-
HunucToBy. [Ipeamonaraercs, 4to 3mech OyayT co-
OpaHbI ONMCAaHMS CUMITOMOB, PE3yJABTaThl MEIOCMO-
TPOB, JINUHBIE M CeMEiiHbIe MEIUIIMHCKHE HCTOPHH,
MOKa3aHUsl TMarHOCTHYECKUX MTPUOOPOB U HOCHMBIX
YCTPOICTB, pe3yabTaThl JTa0OPaTOPHBIX HCCIEAOBA-
HHUH, MEIUIMHCKUE BHU3yaJU3alUH, T'eHETHYECKUE U
SMUTEHETHYECKUE JIaHHBIC, HAy4YHbIC MyOIMKALUH B
o0acT OMOMENUITMHCKUX HayK, MEJIUIMHCKAs CTa-
THUCTHKAa U T. . Ha ocHOBe Bcero storo Oymer pas-
paborana (yHmaMEHTaNbHAs CTPYKTypa IaHHBIX, K
KOTOPOH CMOXKET oOpararbes Jir000i Bpad, MaIKueHT,
HCCIIE/IOBaTENb, BOOOIIE THOOBIE JIFOIH, OpTaHU3allnH,
yCcTpoiicTBa Uiy npuiioxkenus [38].

3. UU-nporpaMmMbl «10MAalLlHET0 CTALUOHAPA)

B HacTtosimee Bpemst OKyC JICICHUS] CMECTHIICS
C OCTpBbIX 3a00JIeBaHUI, PACIPOCTPAHEHHOCTh KOTO-
pBIX, Onmarofapsi mporpeccy B MEIUIIMHE 3a MOCHe-
Hee CTOJIeTHE, yAaJoCh 3HAYUTENIbHO COKPAaTUTh, Ha
XPOHHYECKHE. XPOHUUECKUM OOJIBHBIM HEOOXOIMMO
OBITh MOCTOSIHHO OCBEIOMJICHHBIMH O COCTOSIHUH CO0-
CTBEHHOTO 3/I0POBbA M UM Ha MOMOIIb MIPUXOAAT HO-
CUMBIE yCTPOWCTBA, KOTOPbIE MO3BOJIAIOT MPOBOIUTH
MIOCTOSIHHBII MOHMTOPHUHI TYJIbCA, JABJICHUS, JbIXa-
HUS M JIpyTUX IOKas3areiel 370pOBbi. DTH YCTPOIi-
CTBa, aHAIU3UPYs TMOJYYECHHbIC AaHHBIC, M3BEILAIOT
BJIQJICNIBLIEB O JIEHCTBUSIX, KOTOPbIE HEOOXOAUMO CO-
BEPILUTh B JAHHBIH MOMEHT — MPHUHATH JIEKapCTBO,
WU3MEHUTH TUI (PU3MYECKON aKTUBHOCTH U T. 1. [Toka-
3areNid, CHUMaeMble STUMH IpUOOpaMu, MOTYT Iepe-
JaBaThCsl 4yepe3 cMapT(OH HEMOCPEICTBEHHO Bpauy,
KOTOPBIA MOXKET J1aBaTh PEKOMEHJAIMU 10 XOAY H3-
MEHEHHUs nokaszareneil. IIpocrelimme coBETb MOTYT
OBITh «3aLIUTHD) HEMOCPEICTBEHHO B MPUIIOKEHUS U
pearupoBaTh Ha IOJy4aeMble JaHHbIE aBTOHOMHO H
ObicTpo. Ho miaBHOE, ¢ MOMOIIBIO TaKUX HOCHUMBIX
YCTPOMCTB U MOOMIIBHBIX MPUIIOKEHUH MOXKHO COOU-
parb OoJbIIMe MAaCCUBBI JAHHBIX, 10 MEPE POCTa KOTO-
pBIX OyIeT pacTH ¥ KauecTBO paboThl 00ydaroUIerocs
Ha Hux UU.

Sense.ly (i0OS, Android) — 3T0 «mpuIIOKEHH-
e-Mencectpa». Ha skpane tenedoHa — aHUMMPOBaH-
HOE M300pa)kKeHUe MEJCECTPhl, OHA CIPALINBAET, KaK
BBI CErO/IHA ce0s UyBCTBOBAJIM, XOPOIIO JIH CIaH, B
HOpME U JIaBJIeHHe, HeT JIM xayo0. OTBeyaTh MOKHO
Bcayx — MU pacrnio3HaeT pedb U cpasy ke OTHpaBiIsieT
uH(popMalMIo JieyalieMy Bpady. Ecnu B oTBeTe ecTh
TPUITEPHI, COOTBETCTBYIOIIUE TEM WJIK HHBIM CHMIITO-
MaM, Ha 9KpaH OyJeT BbIBelleHa KpaTKas ClpaBKa 110
HUM, TIOCJIE YEro «CecTpa» HANIOMHHUT O MpUEME Jie-
KapcTB U HEOOXOIMMBIX TPOLEAYpax WM MOUHTepe-
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cyeTcsl, He XOTUTE JIM Bbl CBA3aTbCs ¢ BpadoM. Ecimu
XOTUTE, MPUIOKEHUE HEMEAJIEHHO COCIUHUT Bac IO
BHIe0CBs3M [39].

Babylon Health (i0S, Android) — mo6uibHOE
MIPUIIOKEHUE, TO3BOJISIONIEE U3 JIIO0OH TOUYKH 3eM-
HOTO I1apa, B 11000H JeHb U J11000€ BpeMs CYTOK I0-
JIyYUTh OHJIAHH-KOHCYIBTAIUI0 OPUTAHCKOTO MM Hp-
JIAHJICKOTO Bpaua ¢ BpaueOHbIM cTakeM He MeHee 10
net. Ilepen KoHCynbTalUER MOXKHO IIPOMTH, 30ECH XKe
B IIPUJIOKEHUH, IPOCTOM TECT, a TAKIKE 3arpy3UTh Ha-
paMeTpbl XKeAHEBHOI aKTUBHOCTH, B T.4. HEMOCPE]-
CTBEHHO C PA3JIUYHBIX HOCUMBIX yCTpoiicTB. Cuctema
MpOaHANU3UPYET JaHHBIE, BBIIACT MpEIBapUTEIbHBIN
JMarHo3 U, yU4UThIBas 3TO, IOPEKOMEHIyeT Haubomee
noaxonsiero Bpada. Ilo maHHBIM pa3pabOTUUKOB,
MPAaKTHKA MOKA3bIBAET, YTO IMPEIABAPUTEIIBHBIC TUa-
ruo3sl Babylon Health yxe ceifuac cTaBuUT He Xyxe
onbITHOTO TepareBrta [40].

ITonyuenue uHMOpMALUK U3 CPEACTB MEAHA TIO
HApKOTHYECKUM CPEICTBAM SIBIISIETCS] BXKHOM, HO TPY-
JOEMKOH 3aaueil u3-3a 3KCHEPTHO-3aBUCUMOTO, TPY-
JOEMKOI0 U JOPOIOCTOSILErO IpoLecca aHHOTUPOBa-
HUSI, @ TaKKE BBICOKOI pasMepHOCTU MPOCTPAHCTBA
XapaKTEePUCTUK JJAHHBIX COLMAIBHBIX ceTel. Mcmomb-
3oBanue VM moxasbiBaeT mosblieHUE 3(P(HEKTUBHO-
CTU U3BJICUEHMS Takoi MH(popmanuu, obdecrednBas
TEM CaMbIM OoJiee HaJSKHYIO MOAJEPAKKY (hapMako-
Jorudeckoro Hauzopa [41].

CTpeMHUTENbHBINH POCT COIMATBHBIX CeTell 00e-
CIIEUMII JIETKUI AOCTYM JUId noTpedureneit nudopma-
LUH 110 3APABOOXPAHEHUI0. MHOTHE MaIUEHTHl 9acTO
UCTIONB3YIOT 3T COLMANbHBIC CAiThl A MH(OpMa-
LUOHHON M »MOLMOHANBHON moaaepkku. OmHAKO
MOTPEOUTENIN MEULIIUHCKUX YCIYT MOTYT OBITH JIETKO
neperpykeHbl U30bTouHON HH(popMaruen. Mcenomib-
3oBanne MU mokaspIBaeT, 4TO METObI, OCHOBAHHBIE
Ha COZIEPXKAHUHU, MOTYT 3(QEKTUBHO (HUKCHPOBATH
CXOJCTBO HEAKTHBHBIX IIOJIb30BaTEICH, KOTOPBIC
OOBIYHO MMCIOT C(OKYCHPOBAaHHBIE MHTEPECHI, B TO
BpeMsl KaK CTPYKTYPHBIE METOJbl MOTYT JOCTHraTh
Jyd4iie Npou3BOAUTENLHOCTH NP HANUYIUN OOTATOM
CTPYKTypHOH wuH(popmaruu. JIoKampHBII CTPYKTYp-
HBIN MOAXOJ YUUTHIBACT TOIBKO MPSMBIC COCAUHEHHUS
MEXIY y3JlaMH CETH, B TO BpeMsl Kak II0OaTIbHBIN
CTPYKTYPHBIH TOJIXOJ YUUTHIBACT KOCBCHHBIE CBS3H.
IMoaxon 1106adbHOTO CXOACTBA MOXKET HMETh AETO
C Pa3peXCHHBIMU CETSIMH M (DUKCHPOBATH HESIBHOE
CXOJICTBO MEK/y IBYMs I10JIb30BaTessiMu [42].

Metoast I ncnonb3yroTcst st OLEHKH COCTO-
SIHUSL CEPIAEYHO-COCYAUCTON U IbIXaTeIbHOI CUCTEM C
UCTIONIE30BAaHIEM HOCHUMBIX YCTPOUCTB B XOAE OOBIU-
HOM *)u3HU [43].

Wuteprer cranm miaropMoil Ui BBIPaXKECHUS
UHJIUBH/TyaIbHBIX HACTPOCHUH U UyBCTB B TIOBCETHEB-
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HOW JKM3HH, YTO JIaeT NIMPOKKHE BO3MOXKHOCTH KaK JIJIsi
COLIMATIPHOM OIICHKM HACTPOCHHUU B OOIIECTBE, TaK U
JUTSE METMITMHCKHUX 11eJIei — BBISIBIICHHUS TIPU3HAKOB JIe-
MPECCHH M MPOBEACHUS MPOPHUIaKTHIECKUX Mep [44].

4. UM nns Hay4YHBIX HCCIe0OBAHMI B 00J1aCTH
MeANIHMHBI

ITomumo knuHHMYeckoi npaktuku, MU Haxomut
MPUMEHEHHUE B POBEIeHNH OMOMEAULIMHCKUX UCCIIe-
noBaHuil. Harmpumep, cucrema MalimHHOTO 0Oy4eHuUs
MOJKET HCIIOJIb30BaThCs JAJISl MIPOBEPKH COBMECTHUMO-
CTH JIEKapCTB WMJIM JJISl aHAJIM3a FeHETUYEeCKOro Koaa
¥ BOOOIIE IS JTFOOBIX 33134, TPEOYIOIMHUX NTyOOKOTro
0o0y4eHus1, MOUCKa KOPPEJSALMiA B OONBIINX JAHHBIX,
BHU3YaJIbHOTO U ayIMaJIbHOTO PACIIO3HABAHUA U T. II.

Deep Genomics — TpOEKT CUCTEMBI, KOTOpas
MO3BOJIUT M3y4aTbh, NPEACKa3bIBaTh U MHTEPIPETHPO-
BaTh, KAaK TEHETUYECKUE BapHALIUU U3MEHSIOT BayKHbIE
BHYTPUKJIETOUHBIE MPOLIECCHI, TAKME KaK TPAHCKPHII-
1S, CIUTAWCHHT U Ap. VI3MeHeHus B 3TUX Mpoleccax
MOTYT BECTU K OOJE3HsM, a, COOTBETCTBEHHO, ITOHH-
MaHUe NPUYMUHBI OOJIE3HM MOXKET CIHENaTh TEPaIuio
oonee apdexTurHoOI [45].

B nauane mapra 2015 rona Apple npencrasuia
nporpammuyto miardpopmy ResearchKit, xoropas
CMOXET CHHMAaThb MEIUIIMHCKHAE TOKa3aHUs C MHJI-
JMOHOB BraaenblieB iPhone m apyrux MoOOMIBHBIX
ycTpoiicTB komnanuu. C HOBBIM MPOrpaMMHBIM 00e-
cneyeHneM Apple momydaeT BO3MOXKHOCTb MpPHUHH-
MaTh JaHHBIE O 3I0POBbE MOJIB30BATENECH, KOTOPBIE 3a-
XOTAT MOJEIUTHCS UMH C KOMITAHUEH, U TiepeiaBaTh UX
JUIS UCTIONIb30BAHUS B MEIUIIUHCKUX HUCCIIEIOBAHUSIX.
[Mnargpopme ResearchKit moxHO Oyaer marb paspe-
LIEHHEe Ha UCIOJIb30BaHUE MUKPO(OHA, KaMePbl, CEH-
COPHOTO 3KpaHa u akcenepomerpa. C UX MOMOIIBIO
cMapTPOH CMOXKET MPOBEPITh MOYEPK, IPOKAHUE
PYK W rojioca, TeMI M HIATKOCTh MOXOJAKH, YPOBEHb
JIBUTATENIbHOW aKTUBHOCTH, H3MEPSTh CEepIASUHBIN
PUTM M PUTM JbIXaHusg U T.I. Kpome Toro, mpuioxe-
HUE MOXKHO OyZIeT HACTPOUTH Ha pabOTy ¢ BHEIIHUMHU
YCTpOMCTBAMH HEKOTOPBIX MPOU3BOIUTENEH (BecaMu,
DTIOKOMETPaMH, MUK(IOYyMETpaMu), ¢ MOMOIIBIO KO-
TOPBIX MOXXKHO Oy#eT U3MEepATh BEC, COAEPKaHUE Ca-
Xapa B KPOBH U IMMUKOBYIO CKOPOCTH BbIioxa. Co3naBast
HOBYI0 miatopmy, Apple 3axiounsa coriameHus co
MHOTUMH W3BECTHBIMH MEJHUIMHCKUMHU LIEHTPaMH,
3aHUMAIOIIUMUCS HUCcIeoBaHUAME Oone3nu Ilap-
KMHCOHA, paka Tpyau, 3a00JeBaHUN cepala U cocy-
JIOB, caxapHoro nuabera u actMbl. lIpeamnonaraercs,
410 MH(OpMAIUs, MOMyYeHHass ¢ COTeH MHJUIMOHOB
«I0JIOYHBIX» CMapT(HOHOB, TOMOXKET YUECHBIM IPOJBH-
HYThCsI B 00ph0€ ¢ ATUMH ONACHBIMU 3200JICBAHUSIMH.
[Ipunoxkenne OyaeT HE TOIBKO COOMPAThH TAHHBIC, HO
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Y OCYILECTBIATH NPEABAPUTEIbHYIO TOCTAHOBKY JHa-
THO32 U OLIEHKY A(PPEKTUBHOCTH TEPAMH JIOACH, YKe
CTpaJarolluX OT TOrO WJIK MHOTO 3abosieBaHus. BaxxHo
U To, YTO pacrpocTpanarbesi ResearchKit Oymer xak
ITO ¢ OTKpBITBIM UCXOIHBIM KOZOM (Open source). To
€CTh, DHTY3MACThl CMOTYT €ro YJIydllaTh, a Apyrue
BEHJIOPBI MOJTyyaT BO3MOXKHOCTb MOPTUPOBATh €T0 Ha
cBoH IJ1aT(hOpMbl, IPEBPATUB MTOTOK COOpa MEAMIIMH-
CKHUX JIaHHBIX JJISl UCCJICAOBAHUM B SIBJICHUE [10-HACTO-
sieMy TiodasbHoe [46].

DeepMind - 6a3upytomascst B JIon1oHe kKoMIia-
HUSA-pa3pabOTYMK HCKYCCTBEHHOTO MHTEIUIEeKTa (IIpU-
ooperennas B 2014 rogy Google), 3anmycTuna npoexT
mo OoOy4eHHMIO HEHpPOHHBIX CceTel pacro3HaBaHUIO
MpU3HAKOB OOJNe3HEH I1a3 Ha MEAWIUHCKUX CHHUM-
kax. [laptHepctBo ¢ [maszHoit knuHMKONH Mypduiiac
(Moorfields Eye Hospital) B Jlonmone mano xomma-
HUU JOCTYI K MOYTH MWIJIHMOHY CHUMKOB PayKHON
000J104KH I71a3a, KoTopble DeepMind 3a10KUT B CBOIO
CUCTEMYy HCKYCCTBEHHOTO MHTesuiekTa. [IpoekT opwu-
E€HTHPOBaH Ha JiBa M3 Haubolee pacipoCTPaHEHHBIX
3a00JIeBaHUH TJIa3 — BO3PACTHYIO JET€HEPAIUIO JKell-
TOTO MATHA U IUAOETHYECKyIo peTHHomaruio. bonee
100 MHJUITMOHOB YEJIOBEK B MHPE CTPafaroT OT ITUX
3aboseBannii [47].

VYuensle MaccauyceTcKoro TEXHOJIOTHYECKOTO
unctutyta (Massachusetts Institute of Technology)
paspaboTaiy aaropuTM, KOTOPBIH TUarHoCTUpyeT 00-
ne3Hp [lapkuHCOHA ¢ TIOMOIIBIO OOBIYHON KOMITBIO-
TepHOU KinaBuartypsl [48].

NN 1noMoxeT NpeaoTBpaTUTh  BHE3AMHYIO
cmepth B OonmpHUIax CLHA. J{nst oOyueHust Helpo-
CeTH Pa3padOTYMKK UCTIONb30BAIM JaHHBIE U3 MEIu-
nrHckuX KapT 10 Teicsiy yenmosek. Mcmonb3oBanack
uH(pOpMaLKMA O CAMOYYBCTBUH MALIMEHTOB C Pa3HbIM
COCTOSIHUEM 3[I0POBbSI U PAa3IMYHBIMHU 3a00JI€BaHUS-
MH BO BpeMsl HEIIPEPHIBHOTO HOILIIEHUS (PUTHEC-TPEKe-
pa. [Ipu 3ToM UX cocTosiHME (PUKCHUPOBATIOCH BO Bpe-
Ms1 (PU3UYECKUX HATPY30K, B COCTOSTHUH MOKOSI, ITOCIIe
PE3KOro yBEJIIMYCHHUs CepIIeOUeHHs U Tak Jaee, 4To
COIOCTABIISIIOCH C JAHHBIMH MEIUIIMHCKUAX HCTOPUI
U IoKasarelssMu aHanu3oB. B pesynsrare MU BbLs-
BUJI TPYMIbI MOBBIIIEHHOTO PHUCKa 3a00JIeBa€MOCTH
W CMEPTHOCTU TOYHEE, YeM TPAJAMIMOHHBIE METO[IbI.
B xoMnanum pa3paboTaqy NPOTOTUI MOOUIBHOTO
MpUIIOKEHUs1 Ha ocHoBe anroputMa Gero Lifespan,
OeTa-BepCUI0 KOTOPOTO YK€ MOXKHO YCTaHOBUTH Ha
cmaptoH. Cucrema Wave Clinical Platform Oynet o1-
CJICKUBATH (PU3UOIOTHUYECKUE MTOKA3ATEIH MAI[ICHTOB
B OOJNBHHUIIAX W TMPENCKA3bIBATh PE3KOE YXYIIICHHE
COCTOSIHUS. AJITOPUTM TPEAYIPEAUT MEJUKOB O Mpe/I-
CTOSIIIIEM CePACYHOM MPUCTYTIC UM OCTAHOBKE JIbIXa-
HUS 32 6 4acoB JI0 mpoucmiecTBUs. PazpaboTka yxe
MONTyYHIIa pa3pelieHne aMepUKaHCKOTO METUIIMHCKO-
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0 peryiaropa. YpaBlieHHE 10 CAHUTAPHOMY Ha/130pY
3a KQYCCTBOM IMUIICBBLIX MPOAYKTOB U MCIUKaMCHTOB
(FDA) Beinano kommanuu ExcelMedical paspenienue
Ha WCIOJIb30BaHKUE alTOPUTMA JUIS MPENOTBPAICHUS
KPU3UCHBIX COCTOSIHUH Yy NAlMEHTOB aMEPUKAHCKHUX
oonpHull. [Iporpamma Wave Clinical Platform crana
nepsoii M -cucremoit 1y1st MEAUITMHCKOTO MTPOTHO3U-
poBaHHs CMEPTH, KOTOPYIO pa3pellvid IIPUMEHATEL B
CIIIA [49].

5. U/ B ncciienoBaHuAX CTapeHus U (pAKTOPOB
JA0JIT0JIETHA

MHoXeCTBeHHbIE M3MeHeHUs: (YHKUIUH opra-
HH3Ma B MPOLIECCE CTAPEHUS U MHOXKECTBO CPEICTB,
KCIIOJIb3YEMbIX C JPEBHOCTH JUIsl BIUSHUSA Ha MpPO-
necc crapenus, aenator MM He3amMeHHMBIM B JaH-
HOU oOnacTtu. Pa3paboTuMKu M3 POCCHICKON KOM-
rmanun Gero TpeJCTaBUIM HEUPOCETh, CIOCOOHYIO
MpeJcKa3aTb BEPOSTHOCTh CMEPTH Ul WHAMBHUIY-
anpHOTO yenoseka. st storo MU ucnone3yet noiro-
BpEMEHHbIe HaOMoAeHUsT (QUTHEC-TpeKepa, Tarolinue
JaHHble 00 OINpe/eJIeHHBIX acmeKTax (QU3MUEecKOro
COCTOSIHUSL YeNloBeKa. TeXHOJOTHs YYHUTBHIBAET Tak-
ke, TO, UTO CTapEHUE COMPOBOXKIACTCSA YBEIUYCHUEM
pucka 3a005eBaHMii U BEPOSITHOCTH CMEPTH OT HUX.
WU yuuteiBaer Ouonornueckuii Bo3pact (bB) uerno-
BEKa, a Takxke napiuaibHeie BB ero Tkanei u opra-
HOB. PacxoxJaeHHss MeXIy KalleHJapHbBIM BO3PacTOM
(KB) 1 BB 111 oTA€TBHBIX OPraHOB MOTYT IIOMOYb B
MpOrHo3e 3ab0JieBaeMOCTH M BbIOOpe MpoduIaKTH-
YECKUX HaIpaBICHUH MPOTUBOACHCTBUS CTAPCHUIO U
BO3pacTHbIM 3a0osieBanusm [50].

W3BecTHO, 4TO COCTaB MUKPOOMOTHI KHILIEYHH-
Ka M3MEHSIETCS C BO3PACTOM, OJHAKO, HEMHOTHE HC-
CJIEZIOBAaHUSI WCIOJIB30BAJIM MOJEKYJISAPHBIE METO/bI
JUIA TOTO, YTOOBI M3YyYUTHh 3TU BO3PACTHBIE H3MeE-
HeHus: MuUKpoOuoTsl. C nmomometo MM uccnenoBain
BO3pACTHBIE W3MEHEHHs COCTaBa MHMKPOOHOTHI KH-
[IeYHHUKA SITOHIEB B JUAara3oHe OT HOBOPOXKICHHBIX
10 100-netHux. dekanpHble 00pa3ibl 367 300pOBLIX
SIMMOHCKUX MalueHToB B Bospacte or 0 mo 104 ner
OBUTH TPOAHATU3UPOBAHBI C TOMOIIBIO BEICOKOITPOU3-
BoAUTENbHOTO cekBeHupoBanus JJHK u3 obnactu V3-
V4 rena 16s pPHK. Ananus, 0CHOBaHHBIH Ha rpymnmax
OaxrepuansHoro cousmepenus (CAGs), ompeneneH-
HBIX KoppemsinusiMu Kengamna Mexay pogaMu, moka-
3aJl, YTO HEKOTOPBIEC MEPEXOJHBIE TUITBI MUKPOOHOTHI
ObUTH O0OTaIlleHbl Y MJIAJCHIEB, B3POCIbIX U TOXH-
abix Jrofeil. T1oJdoKuTeNnbHbIe KOPPEeISIUA MEXKIY
OTHOCHTEJIBHBIM COZIEPKaHUEM POIOB HAOIIOAINCH B
ACCOIMMPOBAHHBIX ¢ MOXKMIbIMHU JitonbMu CAGs, B OT-
JUYUU OT acCOIMMPOBAHHBIX C MIIAJCHLIAMH U B3POC-
aeiMu CAGs. Mepapxuueckas KiacTepu3aius cBsizel
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Yopna yka3plBajia Ha ISTh KIaCTEPOB ¢ MEAMAHHBIMU
Bozpactamu: 3 (0-35), 33 (24-45), 42 (32-62), 77 (36-
84) n 94 (86-98) roma [51].

U ¢ ucnonb3oBaHWEM MAIIMHHOTO O0y4YeHHS
ObLT KCIIOJIB30BaH A UccaenoBanus cBsazu JJHK-me-
TUJIMPOBaHUS ¢ Bo3pacToM. 1156 o6pa3ioB meabHON
KkpoBH (B Bo3pacte 2-90 neT) ObLJI0 MpoaHaTU3UPOBaA-
HO C MOMOIIBIO OOIIETeHOMHBIX IIaT()OpM METHIIH-
poBanus Illumina (27K/450K). [lpumensis cTymneH-
YaTyl perpeccuio ajs ordopa MepeMEeHHBIX, ObUIN
omnpenenensl 23 u3 3tux caiitoB CpG, KOTOpbIe MOTIIN
Obl BHECTH 3HAUMTENBHBIA BKJIaA B MOAEIb IS MPO-
THO3MPOBaHUS Bo3pacTa. MHOXECTBEHHBIH perpec-
CHUOHHBIA aHaNW3, MPOBEACHHBI C STUMH MapKepa-
MH, 00EeCIeunsl TOYHOE Ipe/cKa3aHue Bo3pacra (1
= 0,92, cpennss abcomoTHas omubOka = 4,6 roja).
[IpuMeHeHne MalMHHOTO O0yueHHUsl U 0000IEeHHON
pEerpecCHOHHON MOJENH HEMPOHHOM CEeTH MO3BOIMIIO
3HAYUTENBHO YIY4YIIUTh IporyHo3 (r°= 0,96 u cpenuss
omnbka = 3,3 roga). [logxox mMamuHHOrO 00yuUeHUs
ucronb3yetr 16 CpG-caiiToB, pacnoioxeHHBIX B 16
pa3IMYHBIX TEHOMHBIX pernoHax. Jlydmumu npeamk-
topamu sBistrch rensl NHLRC1, SCGN u CSNKI1D.
[Ipennoxxennas Mojelb ObUIa JOMOIHUTEIBHO IPOBE-
peHa ¢ MOMOIIBI0 HE3aBHUCUMBIX KOTOPT 53 MOHO3M-
TOTHBIX OJIN3HEIOB (YTO JAJI0 CPEIHIO omuoKy 7,1
roza) ¥ koroptsl 1011 GONbHBIX U3 rOCYAapCTBEHHBIX
KIMHUK (cpeauss mulka coctaBwia 7,2 roga). JaH-
HBI 101X0/] ObUT MPUMEHEH U JJIsl APYTHX MapKepoB,
OTJIMYHBIX OT IOKa3aresiel KpoBH, HapuUMep, C aHa-
JIOTHYHOM TOYHOCTBIO, It 265 1mpo6 cironsl (1=0,96
co cpenHeil ommoOKoit = 3,2 roxa) [52].

Bbout pa3zpaboran MOAyNbHBIA aHcamOnb u3 21
yookoi HeliponHo#t cetu (I'HC) paznuynoit rryou-
HBI, CTPYKTYPbl U ONTHUMM3ALUU I TPOTHO3UPOBA-
HHUSl BO3pacTa YelloBeKa C HCIOJIb30BaHHEM IaHHBIX
aHanuza kpoBu. ns oOyuenus THC wucnonb3oBammn
6onee 60 000 oOpa3uoB U3 o0IIeH OMOXUMUHN KPOBU
U TECTOB Ha KOJUYECTBO KJIETOK KPOBH M3 OOBIYHBIX
MEAMLUHCKUX P00, BHIOJHEHHBIX OHOH Jlaboparo-
pHUeil U CBA3aHHBIX C XPOHOJIOIMYECKUM BO3PACTOM H
nonioM. Campble ¢ dextuabie [ HC B ancamOie mpo-
JeMOHCTpupoBanu 81.5 % ycrnenHocTs (C TOUHOCThIO
r?=0.80) [u1s MPOrHO3a XPOHOIOTUIECKOTO BO3PACTa.
BbI0 BBIAETEHO TaKkke 5 BaKHEHIINX MapKepoB s
MIPOrHO3UPOBAHUSI XPOHOJIOTHYECKOr0 BO3pacTa 4esio-
BeKa: albOyMUH, ITIIOK03a, 1e1ouHas ¢ocdarasa, Mo-
YEeBUHA U SPUTPOLHMTHI. /I IIMPOKOTO TECTUPOBAHUS
Y OLICHKH peaNbHOM MPOU3BOAUTEIBHOCTH MPEIUKTO-
pa ObL1a pazpaboTaHa OHJIAH-cUCTEMA, JOCTYITHAS 110
aapecy http://www.aging.ai. AHcaMOneBBI MOIXO]
MOXKET CIIOCOOCTBOBATh MHTEIPALlMM MYJIBTHUMOJAIIb-
HBIX JIaHHBIX, CBSI3aHHBIX C XPOHOJOTHYECKUM BO3-
pacToM M MOJIOM, YTO MOXET MPUBECTH K MPOCTHIM,
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MUHUMAaJIbHO WMHBAa3MBHBIM M JOCTYIHBIM MeETOAaM
OTCJI)KUBAHHS MHTETPUPOBAHHBIX OMOMapKEpOB CTa-
pPEHMS YelIOBeKa M BBIOJHEHUS aHalIu3a Ba)KHOCTU
npu3HaKoB [53].

C yBeJIMYEHUEM MPOJOKUTEIBHOCTH JKU3HH
YBEITMYUBACTCS U YHUCIIO MAIUEHTOB C OOJIE3HBIO AJb-
ureiimepa, uto k 2050 roxy 3atponet 6onee 100 mui-
JMOHOB YeJIOBEK. ABTOMATHUECKUH, HEMPEphIBHBIN 1
HEHABSA3YMBBIM METOJ pPaHHETro OOHApYKEHUS HeoO-
XOIUM JJIsl YJIy4IICHUs] KayecTBa KH3HU IMAlEeHTOB
1 u3bexaHus OONBLIMX 3aTpaT Ha 3APABOOXPAHCHUE.
HcnonezoBanue MM no3BomnseT paccMOTpeTh OOIIUp-
HBIW TepeueHb MCUXOIOTHYECKUX, (PU3UOIOTHYECKUX,
MOBEJCHYECKUX U KOTHUTUBHBIX U3MEPEHUH, KOTOphIE
MOTYT OBbITh HCIOJIb30BaHBbI JIs1 0OHApYKEeHUsI 3a0071e-
BaHMs. B TOmJepikKy coluanbHbIM pabOTHUKAM TpU
pabote ¢ MOKUIBIMU pa3paboTaH «MEHEKEDP JAeATelb-
HOCTH B CBOOOJTHOE BpeMs» Ha OCHOBE PacHIMPEHHOU
KorHUTUBHON miardopmer Life Assistant, BKiouaro-
1Ieil COIMaNbHY0 IMOIMOHATBHYIO MOAETb [54].

6. Pazpadorku ®UIl 1Y PAH B o061acTn
npuMenennii U B menunune
U 310POBbechepe:KeHun

3HAYUTENbHBIM BKJaJ B Pa3BUTUE TEOPHUH H
MPAKTUKH NMPUMEHEHUH MCKYCCTBEHHOTO MHTEJUIEKTa
B MEAMLIMHE U 310poBbecOepexennn BHec Deaepanb-
HBII uccienoBarenbckuil neHtp «Mudopmaruka u
ynpasnenue» PAH, rie mox pykoBoacTBoM mpodecco-
pa [C. Ocunosa u akagemuka PAH I'M. Ha3zapenko
OBbLI MOJTYYeH LEJbIA Psif 3aCIy>KUBAIOLINX BHUMaHUE
pe3ysbTaToB B JaHHOI 00JacTH, B YaCTHOCTH, CyIIE-
CTBEHHOE Pa3BUTHE IMOTYYHIIA TEOPHS MEIUIIMHCKUX
TEXHOJIOTHYECKHUX MPoIeccoB [55, 56].

CozzaHa MHTEIIEKTyallbHasl CHUCTEMa MPOTHO-
3UpPOBAHUS PA3BUTHUA CaXxapHOro nuadera y OONbHBIX
XPOHUYECKUM MaHKpeaTuToM [57] Ha OCHOBE MpHUMe-
Henus JICM-Meronia aBTOMaTU3UPOBAHHOM TTOJIIEPIK-
K1 Hay4HbIX uccienoBanuii (ACM-metona AITHU),
pEealn30BaHHOTO B KOMIIBIOTEPHOM HHTEJUIEKTyalb-
voit cucreme (MC-ICM). IlonyueHHble pe3yabTaThl
UMEIOT UH()OPMATUBHYIO KIIMHUYECKYI0 MHTEPIIpeTa-
LU0 U SBISIOTCS CBUAETENBCTBOM IOJIE3HOCTH HH-
TeJJIEKTYaJIbHOTO aHalln3a JaHHBIX nocpeactsom NUC-
JACM, xoTopasi MOXKET MPUMEHSATHCSI KaK HHCTPYMEHT
JI0Ka3aTeIbHON MEAULUHBIL.

Bbiu pazpaboTaHbl METO/IBI CEMAaHTHYECKOTO aHa-
JIM3a TEKCTOBBIX COOOIICHHUH B COLMANBHBIX ceTsx [58],
C TIOMOILBIO KOTOPBIX YJaeTCs BbISBUTH PaHHHUE CTAAUU
psiia ICUXMYECKUX PACCTPOICTB, B YaCTHOCTH Hanboee
COIIMAJIbHO 3HAYMMOT0 3a00J1€BaHMUs — ACTPECCUH.

JlanHbIe MeTOABI OBLITM BHEAPEHBI B CO3JAHHBIN
MIPOTOTHI UHTEIJIEKTYaIbHOW CUCTEMBI 3710pOBhECOe-
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pexenust (MuCu3) [59], mo3BOASIONIEH TUCTAHITUOH-
HO OIPENEISATh YPOBHU MCUXUYECKUX U (PU3NIECKHUX
pe3epBOB YelIOBEKa W aBTOMATHYECKH T€HEPHUPOBATH
KOPPEKTUPYIOIIUE 30POBhE PEKOMEH/IAITHH.

brina paspaboraHa HOBast MOJENIb KOHCHIIMYyMa
CIEIMAIICTOB, TPE/ICTABIISIONIAs 00BEKT TIMArHOCTHKH
C TIO3UIUH Pa3IMYHBIX SKCIIEPTOB U BIEKYIIAsl I1€7I0CT-
HOE BOCTIPUSITHE OPraHU3Ma MAIUeHTA TIPU TUarHOCTH-
Ke, Ha OCHOBE KOTOpOU ¢ mpuMeHeHueM metonoB MU
CO3/laHa WHTEJUICKTyaJbHash CHCTEMa aBTOMAaTU3UPO-
BaHHOW JIMAarHOCTUKU apTepPHAIILHOW THUIIEPTCH3UH W
TeHepaIluy peKoMeH 1alui 1o ee Koppekiuu [60].

3aKkjIoueHue

B pabore mnpexacraBneH 0030p COBPEMEHHBIX
MeTooB MM B 310poBbecOEpe’EHN Kak dJIeMEeHTe
JIMYHOCTHOTO ToTeHnuana. [lokazaHo, 4To 31paBooOX-
paHeHue SBISETCs OIHON M3 IIAaBHBIX 00NacTel HHBe-
CTUPOBAHUS B UCCIIEJJOBAHUS U Pa3pabOTKH C UCHOJIb-
3oBanneM WU. Benymue KOMNIbIOTEpHBIE KOMITAHUU
MUpa MOAKITIOYAI0TCSA K HcTolb3oBanuio MM B Menuim-
HE U 310poBbecOepeskeHrH. Pa3pabaTbIBatoTCsl cUCTe-
MBI B 00JIaCTH TUArHOCTHKH U JICYEHHUS XPOHHYECKUX
3a00seBaHui, B YaCTHOCTH, OHKoJorudeckux. Cozma-
FOTCS1 QJITOPUTMBI OLIEHKH PUCKOB 3a00JIeBaHUI 1 cMep-
TH Ha OCHOBE JJaHHBIX, COOPaHHBIX Yepe3 MOOUIIbHBIC
MIPUIOXKEHHUS, B TOM YHUCIIE, TPH caxapHOM JuadeTe ¢
OTepaTUBHBIM KOHTPOJIEM YPOBHsI caxapa KpOBH U KOH-
Tponem mpuema jekapctB. UM 3a0otsTes o OONbHBIX,
CTpajaromux 00e3HbI0 AJbLreiiMepa Al BOCCTaHOB-
JIEHUs HEOOXOAMMBIX HABBIKOB JJISI PELICHHS MOBCE-
HEBHBIX 3aj1a4; pa3palarhIBalOTCA MOAXOIbI K CBEPX-
TOYHOW (TIPELIM3UOHHON) MEAMLIMHE C BO3MOKHOCTBIO
Ha3HAYCHUs] WMHAMBUAYAJLHOTO JIEUEHUS, YUYHTHIBas
YVHUKAJIbHBIE TEHETHYECKHE U Jpyrue OCOOSHHOCTH
nanuenTta. MHBectupyroress orpomusie cymmsl B U
JUISL PAa3BUTHS MIEPCOHAIN3UPOBAHHBIX CUCTEM TOHMCKa
Y aBTOMaTMYECKOTO aHallu3a HEOOXOAMMOW MaleHTy
uHpOpMAIMY, B TOM YHUCJIE C IOMOIIBIO BUPTYaJIbHbIX
MEPCOHAJIBHBIX AaCCUCTEHTOB. Pa3BUBAIOTCS CHCTEMBI
JUISL OTIPENIEJIEHUs] ONTHUMAJIBHON CTpaTeruy JICYEHUs
pa3MYHBIX 3a00J€BaHUIA U KOHTPOJIS JICYEHHS, B TOM
YHCJIe B YCIOBHUAX «JIOMAIIHEro cTainuoHapay. Cozma-
FOTCSl aJITOPUTMBI U TIPUIIOKEHUS JUIS TUATHOCTUKU U
Mpo(UIAKTUKY CTApEHUS! ¥ BO3PACTHBIX 3a00JeBaHuUil.
Takum oOpazom, pazBurue MetonoB MU u Bombmimx
JIaHHBIX OTKPHIBAET HOBbIE IIMPOKHE BO3MOKHOCTH B
MEUIMHE U 310pPOBbeCOCPEIKCHNH.

JIuteparypa

1. Bonuex IO.A., Hluwxo O.H., Cnupuoonosa O.C.,
Moxopm T.B. TlonoxxeHne MOEIN NCKYyCCTBEHHON

94

HEHPOHHON CeTH B MEAUIMHCKUX YKCIIEPTHBIX CH-
cremax// JUVENIS SCIENTIA. 2017. Ne 9. C. 4-9.

2. llokuoosa A.B. VICKyCCTBEHHBI UHTEJUIEKT B Me-
quiuHe // JlocTrkeHus: HayKd W 00pa3oBaHUSI.
2018. Ne 1(23). C. 9-11.

3. Tonyxosa E.3. OT KIMHUYECKUX HCCIECIOBAaHUN K
WHHOBAIIMOHHBIM TexHONoTusM// KpeatuBHas kap-
quonorus. 2017. T. 11. Ne 3. C. 192-201.

4. Kapnos 0.3., Knumenko I'.C., Jlebeoes I.C. Ilpu-
MEHEHUE WHTCIUICKTYaJbHBIX CUCTEM B 3IPaBOOX-
panenun// CoBpeMeHHbIE HAayKOEMKHE TEXHOJO-
run. 2016. Ne 7-1. C. 38-43.

5. Buch V.H., Ahmed I, Maruthappu M. Attificial
intelligence in medicine: current trends and future
possibilities//Br J Gen Pract. 2018. Vol. 68. N 668.
P. 143-144.

6. Yang C.C, Veltri P. Intelligent healthcare
informatics in big data era// Artif Intell Med. 2015.
Vol. 65. N. 2. P. 75-77.

7. Kobpunckuii b.A. EnquHoe nHpopManuoHHOE Mpo-
ctpancTBO: e-health u m-health// Bpau u undop-
ManuoHHble TexHonoruu. 2016. Ne 4. C. 57-66.

8. Moen H., Peltonen L.M., Heimonen J., Airola A.,
Pahikkala T, Salakoski T., Salanterd S. Comparison
of automatic summarisation methods for clinical
free text notes// Artif Intell Med. 2016. Vol. 67. P.
25-37.

9. Hassanpour S., Langlotz C.P. Information
extraction from multi-institutional radiology
reports// Artif Intell Med. 2016. Vol. 66. P. 29-39.

10. @panenxo B.II., IlIycmoea M.B. IIporpaMMHBbII
KOMIUICKC JIJIsi aBTOMATHUYECKOTO BBIJCIICHUS,
BU3yallM3allid U pacuera MH()OPMATHBHBIX Xa-
pakTepuCTHK obnacTeil uMHTEepeca B OmoMenu-
nUHCKUX AaHHBIX MPT// BeCTHHK HOBBIX ME/IH-
[UHCKUX TEXHOJOTHH. DIIEKTPOHHOE H3JaHUE.
2017. Ne 4. C. 255-262.

11. Rajpurkar P., Hannun A.Y., Haghpanahi M.,
Bourn C., Ng, A.Y. Cardiologist-level arrhythmia
detection with convolutional neural networks.
arXiv preprint arXiv. 2017. 1707.01836.

12. Cohen A.A., Morissette-Thoma, V., Ferrucc,
L., Fried, L. P. Deep biomarkers of aging are
population-dependent// Aging (Albany NY).
2016. Vol. 8. N. 9. P. 2253-2255.

13. Wang Z., Li L., Glicksberg B.S., Israel A., Dudley
J.IT, Ma’ayan A. Predicting age by mining
electronic medical records with deep learning
characterizes differences between chronological
and physiological age//J Biomed Inform. 2017. N
76. P. 59-68.

14. Oakden-Rayner L., Carneiro G., Bessen T,
Nascimento J.C., Bradley A.P, Palmer L.J.
Precision Radiology: Predicting longevity using

Tpyas UICA PAH. Tom 70. 3/2020



VICKyCCTBEHHBIN MHTENNEKT /15 30,0p0BbecOepexeHns 1 pasBuTms IMYHOCTHOro noTeHumana (O63op)

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

feature engineering and deep learning methods
in a radiomics framework// Sci Rep. 2017. Vol. 7.
N.1. P.1648.

Jle H.B., Kamaes B.A., Ilanuenxo /.11, Tpyw-
xkuna O.A. Mopenb TpencTaBiIeHus] 3HAHUN MPU
CO3JJAHUU MEIUIIMHCKONH SKCHEPTHOW CHCTEMBI
muddepenanbHol  quarHoctuku//  M3Bectus
Bonrorpaackoro rocyaapcTBEHHOTO TEXHHYIECKO-
ro yausepcuteta. 2014. T. 20. Neo. 6. C. 41-50.
Shen Y., Yuan K., Chen D., Colloc J., Yang M., Li
Y, Lei K. An ontology-driven clinical decision
support system (IDDAP) for infectious disease
diagnosis and antibiotic prescription// Artif Intell
Med. 2018. N 86. P. 20-32.

Mendez J.A., Leon A., Marrero A., Gonzalez-Cava
J.M., Reboso J.A., Estevez J.I., Gomez-Gonzalez
J.F. Improving the anesthetic process by a fuzzy
rule based medical decision system// Artif Intell
Med. 2018. N 84. P. 159-170.

Hokuovuwesa JIL.U., Bopucosa H.B., Pycanosa
0.4., Casuyxaa M.B. AnTopuT™ pelieHns 3a1a4u
MEIUIIMHCKOM JUArHOCTUKYU 3a00JICBAHUH IMTHUILIE-
BOH amteprun// MexIyHapOAHbIH HcCienoBa-
Tenbekuid xkypHai. 2015. Ne.1-2(41). C. 99-102.
Kyzo06xo6 A.B., Basunog A.FO. O0beKTHUBU3ALNA
JMUArHOCTHYCCKUX alTOPUTMOB  yYCTAHOBJICHHS
JABHOCTH CMEPTH YeJIOBEKa M0 JUHAMUKE TUMIIA-
HHUUeCcKoil Temneparypsl//CoBpeMeHHbIE PoOIIe-
MBI HayKd 1 oOpa3zoBanus. 2017. Ne 2. C.12.
Kang S. Personalized prediction of drug efficacy
for diabetes treatment via patient-level sequential
modeling with neural networks// Artif Intell Med.
2018. N 85. P. 1-6.

Saleh E., Btaszczynski J., Moreno A., Valls A.,
Romero-Aroca P, de la Riva-Ferndndez S.,
Stowinski R. Learning ensemble classifiers for
diabetic retinopathy assessment//Artif Intell Med.
2018. N 85. P. 50-63.

Kazemi Y., Mirroshandel S.A. A novel method
for predicting kidney stone type using ensemble
learning//Artif Intell Med. 2018. N 84. P. 117-126.
Haddawy P, Hasan A.HM.., Kasantikul R.,
Lawpoolsri S., Sa-Angchai P, Kaewkungwal
J., Singhasivanon P. Spatiotemporal Bayesian
networks for malaria prediction// Artif Intell Med.
2018. N 84. P. 127-138.

Li X, Xu Y, Cui H., Huang T., Wang D., Lian
B., Li W, Qin G., Chen L., Xie L. Prediction of
synergistic anti-cancer drug combinations based
on drug target network and drug induced gene
expression profiles// Artif Intell Med. 2017. N 83.
P. 35-43.

Dorado-Moreno M., Pérez-Ortiz M., Gutiérrez
PA., Ciria R., Briceiio J., Hervis-Martinez C.

Tpyasi UCA PAH. Tom 70. 3/2020

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Dynamically weighted evolutionary ordinal
neural network for solving an imbalanced liver
transplantation problem//Artif Intell Med. 2017.
N 77.P. 1-11.

Zamborlini V., da Silveira M., Pruski C., Ten Teije
A., Geleijn E., van der Leeden M., Stuiver M., van
Harmelen F. Analyzing interactions on combining
multiple clinical guidelines// Artif Intell Med.
2017. N 81. P. 78-93.

Sirin U., Erdogdu U., Polat F., Tan M., Alhajj
R. Effective gene expression data generation
framework based on multi-model approach// Artif
Intell Med. 2016. N. 70. P. 41-61.

Acnuykuu JI.H., Buyxosa O.B. IIporuo3s pesyib-
taroB Onumnuaael-2014 B My»KCKOM OJJUHOUHOM
(UrypHOM KaTaHHHM METOAAMHU HCKYCCTBCHHOTO
uHTeIIekTa// COBpeMEHHBIE TPOOIeMBI HayKH U
obpazoBanus. 2014. Ne. 1. C. 189.
UckyccTBeHHBIM MHTENJIEKT B MEAMIIMHE: TJIaB-
Hble TpeHIsl B Mupe https://medaboutme.
ru/zdorove/publikacii/stati/sovety vracha/
iskusstvennyy _intellekt v_meditsine glavnye
trendy _v_mire/?utm_source=copypaste&utm
medium=referral&utm_campaign=copypaste
MedAbout. https://medaboutme.ru/zdorove/
(Available: 16.11.2015).

Watsononcology. https://watsononcology.
manipalhospitals.com/ (Available: 16.11.2015).
Amit G., Purdie T.G. Automated planning of
breast radiotherapy using cone beam CT imaging//
Medical Physics. 2015. Vol. 42. N. P. 770-779.
MedicalSieve — IBM. https://researcher.watson.
ibm.com/ researcher/view group.php?id =4384.
(Available: 16.11.2015).

Deepmind. https://deepmind.com/applied/
deepmind-health/. (Available: 16.11.2015).
Neurolex. https://www.neurolex.ai/. (Available:
16.11.2015).

Face2gene. https://www.face2gene.com/.
(Available: 16.11.2015).

Hadj-Rabia S., Schneider H., Navarro E., Klein
O., Kirby N., Huttner K., Wolf L., Orin M.,
Wohlfart S., Bodemer C., Grange D.K. Automatic
recognition of the XLHED phenotype from facial
images// Am J Med Genet A. 2017. Vol. 173. N. 9.
P. 2408-2414.

Human diagnosis project. https://www.humandx.
org/ (Available: 16.11.2015).
Sensely.  http://www.sensely.com/
16.11.2015).

On line Doctor Consultations. https://www.
babylonhealth.com/ (Available: 16.11.2015).
Liu J., Zhao S., Wang G. SSEL-ADE: A semi-
supervised ensemble learning framework for

(Available:

95



CucTeMHbIil aHanu3 B MeguLmHe

B.H. KpyTbko, B.1. oHL0B 1 ap.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

96

extracting adverse drug events from social media//
Artif Intell Med. 2018. N 84. P. 34-49.

Jiang L., Yang C.C. User recommendation
in healthcare social media by assessing user
similarity in heterogeneous network// Artif Intell
Med. 2017. N. 8. P. 63-77.

Altini M., Casale P, Penders J., Amft O.
Cardiorespiratory fitness estimation in free-living
using wearable sensors// Artif Intell Med. 2016.
N. 68. P. 37-46.

Tung C., Lu W. Analyzing depression tendency
of web posts using an event-driven depression
tendency warning model// Artif Intell Med. 2016.
N. 66. P. 53-62.

Deepgenomics. https://www.deepgenomics.
com/ (Available: 16.11.2015).

ResearchKit and CareKit. https://www.apple.
com/researchkit/(Available: 16.11.2015).
NewScientist https://www.newscientist.com/
article/2086454-revealed-google-ai-has-access-
to-huge-haul-of-nhs-patient-data (Available:
16.11.2015).

Arroyo-Gallego T. Ledesma-Carbayo M.J.,
Butterworth 1., Matarazzo M., Montero-Escribano
P, Puertas-Martin V., Gray M.L., Giancardo L.,
Sdnchez-Ferro A.Detecting Motor Impairment
in Early Parkinson’s Disease via Natural Typing
Interaction With Keyboards: Validation of the
neuroQWERTY Approach in an Uncontrolled At-
Home Setting// J Med Internet Res. 2018. Vol. 20.
N. e89.

The FDA Approved an Algorithm That
Predicts Death. https://futurism.com/fda-
approved-algorithm-predicts-death/  (Available:
16.11.2015).

Pyrkov TV, Slipensky K., Barg M., Kondrashin
A., Zhurov B., Zenin A., Pyatnitskiy M., Menshikov
L., Markov S., Fedichev P.O. Extracting biological
age from biomedical data via deep learning: too
much of a good thing?// Sci Rep. 2018. Vol. 8. N.
1. P. 5210.

Odamaki T., Kato K., Sugahara H., Hashikura N.,
Takahashi S., Xiao J.Z., Abe F., Osawa R. Age-
related changes in gut microbiota composition
from newborn to centenarian: a cross-sectional
study// BMC Microbiol. 2016. N 16. P. 90.

Vidaki A., Ballard D., Aliferi A., Miller TH.,
Barron L.P, Syndercombe C.D. DNA methylation-

53.

54.

55.

56.

57.

58.

59.

60.

based forensic age prediction using artificial
neural networks and next generation sequencing//
Forensic Sci Int Genet. 2017. N. 28. P. 225-236.
Putin E., Mamoshina P, Aliper A., Korzinkin M.,
Moskalev A., Kolosov A., Ostrovskiy A., Cantor
C., Vijg J., Zhavoronkov A. Deep biomarkers of
human aging: application of deep neural networks
to biomarker development// Aging (Albany NY).
2016. Vol. 8. N. 5. P. 1021-1033.

Costa A., Rincon J.A., Carrascosa C., Novais P,
Julian V. Activities suggestion based on emotions
in AAL environments// Artif Intell Med. 2018. N.
86. N. 9-19.

Haszapenxo I U., Ocunos I C. OcCHOBBI T€OpUHU
MEIUIMHCKUX TEXHOJIOTUYECKHX MporeccoB. Y.
1. M.: ®usmaraut. 2005. 144 c.

Haszapenxo I U., Ocunos I C. OCHOBBI T€OpUHU
MEIUIIMHCKUX TEXHOJIOTHYECKHX MporeccoB. Y.
2. HccnenoBanne MeQUIIMHCKUX TEXHOJIOTHMYE-
CKHX TIPOIIECCOB HAa OCHOBE WHTEIUICKTYaJbHOTO
aHajim3a gaHHbeIX. M.: @Ousmariut. 2006. 144 c.
Llecmepnuxosa O.11., Ilankpamosa E.C., Aeagho-
noé M.A., Bunoxyposa JI.B., ®unnu B.K. Unren-
JIEKTyaJlbHasl CHCTEMa MPOTHO3MPOBAHUS Pa3BH-
THS caXapHOTo AnadeTa y OOIBHBIX XPOHHUCCKUM
nmaHkpeatuToM// VICKYCCTBEHHBIM HMHTEIUICKT H
npussarue pewenuil. 2015. Ne 4. C. 12-50.
Kyszneyosa IO.M., Kypyzoe U.A., Cmupnos U.B.,
Cmankesuu M.A., Cmapocmuna E.B., Yyoosa
H.B. TexctoBbie niposiBIieHUs (ppycTpUpOBaHHO-
CTH IOJIL30BATEIS COLMANILHBIX cerell // Menua-
ymureuctuka. 2020. T. 7. Ne 1. C. 4-15.

Kpymorko B.H., bonvwaxos A.M., bpuxo A.H.,
Jlonyos B.U., 3yopuxuna M.O., Kpymwvko A.B.,
Mamuxonosa O.A., Monoouenxoe A.H., [lano-
yegckuul A.U., Ilomemxuna H.C., Cmupnoe U.B,
Cmuprnosa TM., ®eoun K.A., Xoovikuna T.M.
WHTennekTyanpHasl cucTeMa 3710pOoBbecOeperke-
Hus - MTaCu3 // BeCTHHK BOCCTaAHOBUTENBHOM Me-
muuuHbl. 2018. Ne 1. C. 14-20.

Kupukoe U.A., Konecnuxos A.B., Pymosckas C.b.
OyYHKIMOHATIbHASI THOPUAHAS UHTEIICKTyalbHas
cucTteMa JUisl TIOJJICPKKW TPUHSATUSL PEIICHUNA
MIpU JMATHOCTUKE apTepUaIbHON TUNepTeH3Un//
Cucremsl u cpeactsa uHpopmatuku. 2014. T. 24.
Nel.C. 153-179.

Tpyas UICA PAH. Tom 70. 3/2020



VICKyCCTBEHHBIN MHTENNEKT /15 30,0p0BbecOepexeHns 1 pasBuTms IMYHOCTHOro noTeHumana (O63op)

Kpyrbko BsiuecnaB HuxosaeBuu. @enepanbHoe ToCynapcTBEHHOE yupexaeHne «DempepaabHbIA HUCCIE0-
BaTenbCKuil 1ieHTp «MHpopMaTuka u ynpaenenue» PAH, MockBa, Poccus. 3aBeayronuii OTIeinoM, JTOKTOp
TEXHUYECKUX HayK, KaHAHJIAT OMOJOTHUYECKUX Hayk, mpodeccop. KomuuecTBo meyatHpix padot: 220 (B T.4. 15
MoHorpagwuif). O61acTh HayYHBIX MHTEPECOB: MEIMIUHCKAS MH()OPMATHKA M KOMIIBIOTCPHBIC CHCTEMBI JUIS
OILICHKH W MPOTHO32a 3/I0POBbs U cTapeHus. E-mail: krutkovn@mail.ru

JonuoB Butaanii UBanoBuu. denepanbHoe rocynapcTBeHHOE yupexaeHue «DeaepaabHblid HCCIEI0BATENb-
ckuit neHtp «Mudopmarnka u ynpasinenue» PAH, Mocksa, Poccus. Bemymmmii HayuHBIH COTPYIHUK, JTOKTOP
MeIMIMHCKUX HayK. KomruecTBo nevarHbix padot: 180 (B T.4. 10 MmoHOrpaduii). O61acTh HAYYHBIX HHTEPECOB:
MOJICTIMPOBAHHE JKUBBIX CHCTEM, CHCTEMHBIC MEXaHH3MbI CTApCHNUS, HHPOPMATHKa 310POBBsI, HHPOPMAIINOH-
HBIE TEXHOJIOTHH, KOMIIBIOTEPHBIE CHCTEMBI JIMATHOCTUKY cTapeHus. E-mail: dontsovvi@mail.ru

Murtpoxun Ouier Bnagumupouu. HMucTHTYT OOmectBeHHOro 370poBbs uM. ®.@. Dpucmana Ilepsoro
MI'MY um. .M. CeueHoga, . MockBa, Poccust. 3aB. kadenpoit o01ei rurueHsl, TJOKTOp MEIUITUHCKUX HayK.
KonmnuectBo neuarHbix padot: 6oee 150. O0nacTh HayYHBIX HHTEPECOB: OIIEHKA PHCKA BO3IEHCTBHS (DaKTOPOB
OKpY’Karolien cpebl Ha 310poBbe HaceneHus. E-mail: mov1163@yandex.ru.

MarBeeB AJiexkcanap AJiexkceeBH4Y. MHCTUTYT oOmiecTBeHHOro 310poBbsi M. @.D. Dpucmana Ilepsoro
MI'MY um. N.M. CeuenoBa, Mocksa, Poccus. IIpodeccop kadenpsr obmieil rurueHsl, JOKTOp MEAUIIMHCKUX
Hayk. KonudectBo neuarHbix pabot: 6omnee 140. O6nacTb HayuYHBIX MHTEPECOB: OLIEHKA PUCKA U MPOTHO3 370PO-
Bbs E-mail: Matveevmed@mail.ru.

EpmaxoBa Huna AnarojibeBHA. THCTUTYT o01iecTBeHHOTo 3710poBbsi uM. O.D. Dpucmana [lepsoro MIMY
uM. 1.M. CeuenoBa, Mocksa, Poccus. Crapumuii npenogasatens kadeapsl ooiieit ruruensl. KonuuecTso me-
yaTHbIX pabot: 6oinee 40. O6macTh HaAyYHBIX MHTEPECOB: 310pPOBhECOEPEraloIe TEXHOIOTHHA 00y4atOIUXCsl.
E-mail: ninaok11@gmail.com.

Horemkuna Haranbs CepadumoBHa. DenepanbHoe rocynapcTBeHHoe yupexaenue «DenepaibHblil uccie-
nosarenbekuit entTp «Mudopmarnka u Ynpasienue» PAH, Mocksa, Poccus. Crapmuii HayqHBIA COTPYIHUK,
KaHAuAaT Oromormdeckux Hayk. KoamyectBo medatHeix padot: 40. O0nacTb HaAyYHBIX HHTEPECOB: HH(POPMATH-
Ka 3/I0pOBbs, 3710poBoe muTanue. E-mail: nspotyomkina@mail.ru

Artificial intelligence for health saving and personal potential development (review)
V.N. Krut'ko"", V.I. Dontsov!, O.V. Mitrokhin", A.A. Matveev", N.A. Ermakova', N.S. Potemkina'

' Federal Research Center “Computer Science and Control” of Russian Academy

of Sciences, Moscow, Russia.

'Sechenov First Moscow State Medical University, Moscow, Russia.
Abstract. Artificial intelligence (Al) is a rapidly developing branch of computer science. Human health, as
an element of personal potential, is currently one of the main areas of investment in Al. The main purpose of
health-related applications is to analyze the relationship between prevention or treatment methods and patient
outcomes. Al programs have been developed and applied in practice, which diagnose and monitor the patient’s
condition, develop treatment protocols, and develop medicines. The development of Al and Big Data methods
opens up new opportunities for health saving, allowing you to analyze huge amounts of information, in fact,
opening a new era in the science and practice of health management. This paper provides an overview of the
current state of use of Al principles and methods in the field of health.
Keywords: informatics, artificial intelligence, big data, health, ageing, personalized medicine.
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