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MEPAPXUS STUIECKUX TIPMHITUIIOB
MCIIO/Tb3OBAHMS ICKYCCTBEHHOTO
MHTE/UTIEKTA B METUITMHE

" 3MTPABOOXPAHEHUN

Cokonbunk Banepua HukonaesHa, PasyBaHoB Anekcei ViBaHOBMY

AHHOTaumA. B ctatbe paccmaTpuBaeTca akTyanbHasa AfiA COBPEMEHHON HayKu Tema —
3TMYECKOe CONPOBOXKAEHME NPUMEHEHNA NCKYCCTBEHHOTO MHTennekTa (M) B megmun-
He 1 3paBooXpaHeHnn. HecMOTPsA Ha 3HaUMTENbHOE YNCIO 3apyDeXHbIX 1 OTeYeCTBEH-
HbIX NyOnMKaLuii, NOCBALLEHHbIX TEMe UCKYCCTBEHHOMO MHTENNEKTa, KOHLENTYyalbHoe
060cHOBaHVe 3TVKM NprMeHeHna VIV B meguumHe 1 35paBooXpaHeHm ocTaeTca Masno
pa3paboTaHHbIM. ONrpaacb Ha MeXKAYHapPOAHbIe PEKOMEHAALMM 1 CTaTbK, @ TakXKe Ha
COOCTBEHHbIN OMbIT NCCNIeA0BATENbCKON AEATENbHOCTU, PaboTbl B MCCIEA0BATENbCKNX
3TUYECKUX KOMUTETaX, pe3ysibTaTbl NPOBEAEHHOro MUIOTHOIO ONpoca PaboTHUKOB CK-
CTeMbl 3APaBOOXPAHEHNA 1 T.4. aBTOPbl ONpefenatoT 1 aHann3npytoT 6asoBble 3TnYe-
CKMe MPUHLMMbI NCMONb30BaHMA NCKYCCTBEHHOMO MHTENNEKTa B MeuLMHE 1 30PpaBOOX-
paHeHuW. [peanoxKeHHble MPUHLMMbI PACCMATPUBAIOTCA B KOHTEKCTE UX NPaKTUYECKOro
NpUMeHeHNA ANA 3alUTbl MHTEPECOB YesloBeka 1 MpupoAbl, B TOM YMC/ie A8 COXpaHe-
HVA KOHOUAEHUMANbHOCTN AaHHbIX NaLWEHTOB, NPenATCTBUA ANCKPUMMHALIMK, 3aLLm-
Tbl OT OLUMOOK NCKYCCTBEHHOIO MHTEIEKTa, YBaXKeHNA MHPOPMMPOBAHHOTO COrnacus,
a Takxke cobnofeHNA HOPM «OTKPbITON HayKM», B3aUMHOIO fOBEPUA Pa3paboTUNKOB 1
nonb3oBatenen u ap. lpumeHeHne npeanoXeHHbIX NPUHLNMIOB OPUEHTUPYET YYEHOTO,
pa3paboTUMKOB NCKYCCTBEHHOTO VHTENEKTa, STUUYECKME KOMUTETbI, MPOBOAALLMNE IKC-
nepTr3y nccnefoBaHnii, obLLEeCTBO B LIeIOM Ha MPUOPUTETbI N'yMaHU3aLuy 3apaBooxpa-
HeHWA, yBaXKeHVe YesloBeKa 1 MPUPOADI, a TakXKe Ha NpocBeLleHrie o6LecTBa, co3aaHne
HOPMaTNBHO-NPaBOBO 6a3bl, STUYECKNX PEKOMEHAALIMIA N KOREKCOB STUKM NPUMeHe-
Hua N B cdepe megmLmnHbl 1 3apaBOOXpPaHeHMA.

KnioueBble cnoBa: UCKyCCTBEHHbIV MHTennekT, W, meanunHa, 3apaBooxpaHeHne, OTKpbITasa
HayKa, 3TWKa, ynpaBnAeMocTb, 6e30nacHOCTb, 06BACHUMOCTb, 3PEKTUBHOCTb, CnpaBeanun-
BOCTb, [OBEPUE, STUYECKME KOMUTETbI
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BefleHe. Vcrnonb3oBaHye NCKYCCTBEHHOTO NHTeIeKTa (fanee — VIV) cerop-

HS ABJIAETCA OCHOBOI IIPAKTNYEeCKM MI060i1 fieaTenbHOCTI. OCOOeHHO aKTy-

a7IbHO UCIIONb30BaHMe 1 paspaboTka crucreM VI s npuMenenus B cdepe
MeJVLVHBI ¥ 3IPaBOOXPAaHEHNs, IOCKOIbKY 9TO II03BO/IAET KA4eCTBEHHO YIY4IINTD
Y COBEpIUIEHCTBOBATb CUCTEMY OKa3aHNUA IIOMOIIY HACeNeHNUI0, COBEPLUICHCTBOBATD
IPOLECCHI PeabuINTaLVIN, MEUIIMHCKON TPOPWITaKTUKI, SKCIIEPTHU3HI 1 B IIJIOM Op-
raHM3aIMU CUCTEMBI 3[jpaBooxpaHeHs. He MeHee 3HaUMMBbIM, 4eM COOCTBEHHO pas-
paborka cucrem M iyia mpuMeHeHNs B MeUIIHE 1 3[[PaBOOXPAaHEHNHN, CTAHOBUTCS
3TUYECKOE COIIPOBOXK/IEHVIE COOTBETCTBYIOIIVX IIPOIIECCOB CO3/JAHNA U TPUMEHeHUA
V. ITockonbKy pedb 371eCh UAET O MIOAAX, X MHTEPecaX, YyBCTBUTENbHbIX JJAHHDIX,
JKVM3HEHHBIX Le/IX U YCTAHOBKAX M T.Jj., MAKCUMAJIbHO B3BEIIEHHOE U GepexXKHOe OT-
HOIIIEH}E K Ye/IOBEYeCKOil TMYHOCT, YBaXKEHE ee aBTOHOMM, CIIPaBe/INBOCTD IIPK
OpraHM3aLM ITOMOIIM, OTCYTCTBYE Bpea i, KOHEYHO HaIM4Me JOBepus CUCTeMaM
/I - cTaHOBUTCA KpaeyrolbHbIM KaMHeM BHefipenus VIV B mepmumue un 3gpaso-
oxpaHenvy. He ymasas sHauMMOCTI pa3pabOTKY IIPABOBBIX CUCTEM (JJOKYMEHTOB),
perympyonyx npyuMmeHenve VIV, HeoOXoaMMO aKIeHTMPOBATh, YTO, BO-IEPBBIX,
Haybosiee 3HAUVMBbIe 1 YCIIELIHbIe IPABOBbIE PEIIeHNs «BBI3PEBAIOT» B PaMKax 9TH-
KU, BO-BTOPBIX, IIPY HEBO3MOXKHOCTY IIPOIMNCATh B IOPUANIECKOM JJOKYMEHTe BCe
BO3MOYKHBIE MEXaHV3MbI I AITOPUTMBI UCII0Nb30BaHMsA VIV, MBI TOTDKHBI UMETD 9TH-
YeCKYI0 OCHOBY, Ha KOTOPYI0 MO>KHO OIIVPAaThCs IIPU OTCYTCTBUM IOPUANIECKOTO pe-
IIEHVIA 1, B -TPETbUX, 3TUYECKIe JOKYMEHTBI I IIOCTY/IaThl YPe3BbIYalIHO BaKHBI [JIA
obyuenns V.

He MeHee akTyanbHO 9TH4YeCKOe COPOBOXK/eHNe TpuMeHenna VMV B MegummH-
CKOJl Hayke (MCCIegoBaHMAX ¥ UCHbITaHNAX). OCOOEHHO Ba)KHBIM 3TO CTAaHOBUTCS
J/11 HOBOJI ITapaIuTMbl «open science» (OTKpbITasA HayKa), CylIeCTBOBaHUE KOTOPOIt
10 CyTH ompepenseTcs B3auMoyeiicTueM ¢ VIV. OTkppITas Hayka OnypaeTcs Ha Ma-
IIVHHBI MHTEIEKT KaK B METOJ[O/IOTHM, UCIIO/Nb3YeMbIX TeXHONOIMAX, TaK U IpU
aHa/m3e «OONBIIVX TAaHHBIX», 00pabOTKe ITOTYYEHHBIX Pe3y/IbTaTOB, & TAKXe IpK
PacmpoCTpaHEeHUM JAHHBIX MCCIEOBAHNUI Yepe3 OTKPBITbIe ICTOYHUKY (TaKue Kak
Hay4YHble I1aTOopMBbl, coluanbhble cety 1 T.1.) [7]. [Ipumenenne V1 B Hayke, B 0co-
OeHHOCTM, CBA3aHHOJ C M3yYeHVeM YeloBeKa, 001ecTBa, 61ocdepsl, apuopu Tpe-
OyeT ryMaHMCTUYECKOTO COIPOBOX/IEHS MCC/IEIOBAHMIL, ITpeIionarast popMupoBa-
HJI€ 3TVKO-IIPaBOBBIX YCTAaHOBOK, OIPEEIAIONINX IPAaHNIIBI M PAMKM MCIIO/Ib30BaHUA
V. Hu opHO cOBpeMeHHOEe Hay4HOe VICCTIeOBaHYe, B YaCTHOCTY OMOMENUIINHCKOE,
He MOXeT OCYIIeCTB/IAThCA BHE CIeOBAHNA STMYECKMM HOPMaM, MOCKOTIbKY IIpef-
HOJ/IaraeT MCIOMb30BaHME MEPCOHANBHBIX TaHHBIX Y€/I0BEKa, BMEIIATE/IbCTBO B €T0
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JIMYHYIO KN3Hb, MAaHUIYIALVY C €70 OPTaHM3MOM, TPAaHCIMPOBaHME €0 MHEHMI
u T.0. VIHCTpyMeHTaMM 3TMYECKOM KOPPEKLY HAay4YHbIX VICCIEOBAHMI ABIIAKOTCH,
BO-IIEPBBIX, 3TUYECKAsA IPAMOTHOCTb U IIOATOTOBJIEHHOCTb CaMOrO Y4Y€HOIO U VC-
C/IE[JOBATENbCKOM KOMAHJIbI, BO-BTOPBIX, MCCIENOBATENIbCKIE STUYECKNE KOMUTETHI
(B bemapycu ato HezaBucuMble aTdeckue komuteTsl (HIK), ocymectsnatomue aTu-
YeCKYI0 9KCIIEPTH3Y HAYYHBIX IIPOEKTOB, B-TPETHIX, COOCTBEHHO OOIIeCTBEHHOCTD,
IpeCTaBIeHHasA OPraHN3aLAMU U TMYHOCTSAMH, OKa3bIBAIOIMMI BIVMAHNE HA I10-
CTAaHOBKY BOIIPOCOB, AM3aJiH MCCIENOBAHNA, paCIPOCTPAaHEHME €T0 NAHHDIX I T.J,.

Ilenb npesmaraeMoit cTaTby, MOATOTOB/IEHHOMN 110 Pe3yAbTaTaM MEXIAVCLVILIN -
HapHOJ VMHMLMATYBBI IO OCMbICTIEHNIO 3TUKK VIV, — mpoananmsuposarb aTM4ecKue
OCHOBaHMA Mcnonb3oBanus VIV B Meguiae 1 3paBoOXpaHEeHNM, BICTPOUB Mepap-
XVI0 B3aMMOCBS3Y MY STMYECKMMY IpUHIUIIaMu paboTsl ¢ VIV, BO3HUKaOIMMM
P IPUMEHEHNN STHUX HPUHINIIOB 9TUYeCKMMI TpobIeMaMi, i CIiocobaMu UxX pas-
pelIeHNs, AKTYa/IbHBIMM JIII COBPEMEHHOI HAYKI ¥ IIPAKTUKIL.

Marepuanbl 1 MeTOfbI. Ba)XHO OTMETUTD, 4TO XOTs chepa MEIUIIMHCKON Jesi-
TENIbHOCTY M OPTraHM3aLyy 3[PaBOOXPAaHEHNA B 1I€/IOM BCEITA CONEPXKUT 3HAUMMBIN
KOMIIOHEHT 9TMKO-IIPaBOBOTO PErylInpOBaHs, BK/I0YasA JOKYMEHTHI (KaK MeXIyHa-
POZHBIE TaK 11 HAIIMOHA/IbHBIE), PeKOMEH/AIIN, IeVICTBYIOIIVIe STNYeCKIe CTAaHAAPThI
VI CTPYKTYPBI (9TIYeCKe KOMUTETBI ¥ KOMUCCHN) U T.1L., OfHAKO HOBAL[MVI CBSI3aHHBIE
¢ npumerenueM VIV B MmepuiuHe ¥ 31paBOOXPAHEHNH €llle He JOCTAaTOYHO M3YYEHBl,
C/IEJIOBATENIbHO U YETKUX ITUYECKMX OPMEHTUPOB II0Ka HE CYLIECTBYET, M BOIIPOCHI
9TUYECKOTO COIPOBOX/eHVs ucnonb3oBanus VN (u anementos VM) sBnstorcs pus
COBPEMEHHOI MEJVILIVIHDI I 3[JpPaBOOXPAHEHNA HOBbIMI I HEV3YYEHHBIMM BbI3OBAMI.

Pa6ots mo popmupoBaHuo 3THKNM KCIONb3oBaHys VIV, B 4acTHOCTY 9TUKY Ha-
YYHBIX MCCIEOBAaHUN C ucnonb3oBanmueM VIV B coBpeMeEHHOM MMpe BeJyTCsA OY€Hb
aKTUBHO. 3a IOC/efHNe 3-5 JIeT MOSABUIOCH JOCTATOYHO OOJIbIIOE KOMMYECTBO JO0-
KYMEHTOB, IIPe//IaralolVIX 3TNYECKIe PeryIATIBbI I peKOMEeHIAINy /I pa3paboT-
4MKOB U Tojb3oBareneit cucteM VM. Cpeny Hanboree 3SHaYMMBIX — PEKOMEH/ALIN
CoBera 10 UCKYCCTBEHHOMY MHTE/IEKTY OPTaHM3aLMM S3KOHOMIYECKOTO COTPY/IHN-
4eCTBa ¥ Pa3BUTH:A; STUYECKIE peKOMeHay Me>XyHapOJHOI KONV PETyIis-
TOPHBIX OPTaHOB B 00/IACTY IeKAPCTBEHHBIX CPEACTB I cep KIMHIYECKOI Mefiy-
IVHBI ¥ GapMaleBTUKI; 3asB/IeHNe 00 MICKYCCTBEHHOM MHTE/IEKTe, POOOTOTEXHIKe
U «aBTOHOMHBIX» cucTeMax CoBeTa EBpoIbl; peKOMeHJaLMM 0 3THUKE MCIONb30Ba-
HuA VIV I0necko, pykoBozcTBo BO3 110 3TuKe 1 yIipaBneHnIo ncronb3osanmeM Vc-
KYCCTBEHHOT'O MHTEe/IEKTa B 3fipaBooxpanenny, Kopekc stukn VIV Poccuiickoit ®e-
nepauun [5; 6; 7; 13; 155 22; 23] u fp. B cTaguy paspaboTKu HaXOUTCSI €BPOIIeTiCK i
IPOEKT, peann3yoLNil MOCTpoeHNe IIATGOpPMbl eBPOIEVICKON OTKPBITON HAyKW,
BK/IIOYAIOLINIT Pa3pabOTKy 9TUYECKMX CTAH[APTOB MCCIEOBAHWIL C TIPYMEHEHIeM
V1, a Tax>ke peKOMEeHIaLMY 110 IIPOBEJEHNIO STUYECKOI SKCIIEPTU3bI MCCIIE[OBaHIT
c mpuMeHeHreM VIV eBponerickoro nuctutyTa Hayku Azet JlaBneiic [14; 19].
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[Ipn BceM KaxkylieMcss MHOTOOOpasuy IyOnuKaruit 1 JOKyMEHTOB II0 BOIIPO-
caM atuku VIV, Heo6X0aMMO KOHCTaTHPOBATD, YTO TaKye IyOIuKalLyy IpeobIafaoT
B 3amagHoli EBpone, Amepuke u Poccun, B benapycn ke Bompocsl nccnefoBaTesb-
CKOI 9TUKM ¢ npuMeHeHneM VIV npakTnyecku He paccMaTpuBarTca. MeTononoru-
4eckoil mpobnemort nsydenus stukn VMV craHoBuTCA OTCyTCTBUE pedpiekcum Haf
BBLsB/IEHMEM 0a30BbIX TPUHIMIOB 9TUKM VIV, 0603HaUeHe KOTOPBIX TIO3BOIUIIO OB
co3parh QYHIZAMEHT, HA OCHOBE KOTOPOTO Pa3BMBAIOTCSA MEXaHI3MBI 9TNIECKOTO OC-
MBICTIEHN S, 00y4eHN A KaK denoBeka, Tak u V.

ABTOpBI IIpY IOITOTOBKE MaTepyasa OCHOBBIBA/INCD HAa M3Y4E€HNN COBPEMEHHbBIX
JIOKYMEHTOB, peKOMEH/Ialjiii, KOJEKCOB, HAyYHBIX IIPOEKTOB I CTATEN, a TAKXKE OIN-
pa/uch Ha MHTEPBBIO C pa3paboTunkamu u nomp3oBatessiMu VIV B chepe HaydHbBIX
VICCTIETIOBAHUIT, TMIOTHBI OIPOC PaOOTHMKOB CUCTEMBI 3[paBOOXPAaHEHMs, COO-
CTBEHHDI OIBIT HAYYHOM ¥ IPAKTUYECKON [IeATEbHOCTY B MEAMIIVHE U 3[PaBOOX-
PaHEHNN, A TAK)KE HA OIIBIT IKCIIEPTU3 ITUIECKMX KOMUTETOB CUCTEMBI 3[paBOOXpa-
Henus [8; 11].

ITonyyenHble pe3ynbTaTsl M UX 00CyxaeHue. [obanbHass BHYTPEHHAS IPO-
6r1emMa 3TMYecKoro cornpoBoxaeHus VIV B MeuiiuHe 1 34paBOOXpaHeHNM ObIIa BbI-
sIBJIeHa aBTOPaMU IIPU MHTEPBBIOMPOBAHUY U ONPOCe PabOTHUKOB CUCTEMBI 3[pa-
BOOXPAHEHMA: OHA 3aK/II0YAETCA B HEINIOHMMAHMUM PECIIOHJIEHTaMI TEPMUHONIOTNUMN,
casanHou ¢ VI, a TakxKe CyTu MCIONb3yeMbIX OHATHIL. VIHTEpecHO, 4TO onpene-
nenue VIV y y49acTHMKOB OIIpOcCa BBI3BA/IO CYILIECTBEHHBIE 3aTPYAHEHNA (Haxe Ipu
Ha/IM9MY TPeIIOKEHHBIX BaPUAHTOB OIpefie/IeHNMI).

TexHONormuM, Co3aHHbIe Ha OCHOBE OrPOMHOTO ONbITa U 3HAHWI MHOXECTBa
cneynanucTos, NnoMorarwme B KOpOTKOE BpEMA pelaTb paﬁowe BONPOCHI,
BbicTpee, yem oTAeNbHbI YenoBeK U NPorHo3upoBaTh paboune cutyauyun

TexHONormm, UMUTUpYIoLME (MOAENUPYIOLLIME) MbICTIUTENbHBIE (DYHKLMK
yenoseka

CamooGyuaiowueca anropuTMbl —

MatumHbl unu nporpamMmel, obecneunBaroLLmMe pelleHUs HeoOXoAUMBIX 3aaa4
WcKkyCCTBEHHBIN pa3yM, NPEBOCXOAALLMIT BO3MOXHOCTU Yernoseka

WcKyccTBeHHbIN aHanor YenoBe4yecKkoro MHTennekTa

Pucynox 1. IlTonumanne VIV ygacTHuKamu onpoca
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[To MHEHVI0 aBTOPOB pacXOXKfieHue B OTBETAaX )M HESOCTaTOYHOE ITOHMMaHMe
00beKTa pacCMOTpEHUs, CBs3aHO, BO-TIEPBBIX, C HENOCTATOYHON IPAMOTHOCTBIO
Il HELOCTaTOYHOCTDIO IPOCBEIEHVISI MEAMIHCKIX PabOTHIKOB II0 BOIIPOCAM pas3-
BUTYA TexHomoruit VIV, Bo-BTOpBIX, ¢ IPMHIMIINAIBHO Pa3HBIM YPOBHEM BHEJPEHNA
COOTBETCTBYIOLINX TEXHOJIOIMII B PAa3HBIX CTPAHAX, PETMOHAX, B TOM YIC/Ie B CBA3N
C «pa3pbIBOM» BHefipeHsl TexHomoruit MV B mepeoBbIX KIMHMKAX, LIeHTpax (Mefy-
IMHCKMX BYy3aX) ¥ TEXHOOTMYECKN OTCTAOIINX CTPYKTYpax.

OnHako, Ja)ke ecmy ONMPAThcsi Ha KIacCU4ecKue «ydeOHbIe» OIpeesieHNns,
He3aBMUCKUMO OT Haruero Bocrpusatus VIV - B ero «cmabom» BapuaHTe (KaK MallvH
Y QITOPUTMOB, PeIIalomyX KOHKpPETHbIE 3ajaul), WIN B «CUIbHOM» (KaK MCKyC-
CTBEHHOTO aHA/IOTa Pa3yMa, CIIOCOOHOTO K MY/IbTH(YHKIMOHAIBHOCTY U CaMOO00Y-
YeHNI0) — ITMYECKYe IPVHIVIIBI IOCTPOEHVS U B3auMooTHouIeHus ¢ MV cranoBsaTcs
HeoOXOMMOJT OCHOBOJI /IS TEXHOIOTHIT MCKYCCTBEHHOTO MHTE/IEKTA, BBICTPANBas
pamkn (camo)orpanuyenus VIV, HampaBleHHOTO Ha COXpaHEHME YelTO0BEYeCKOTo
VI IPYPOJIHOTO CYLIeCTBOBAHMSA, Ha YIyYIIeHNe KaueCcTBa XI3HM Ye/I0BeKa.

Hepapxus smuueckux npunyunos ucnonvsosarus VIV 6 meduyune u 30paeo-
oxpaneHuu u npuHYUNLL 6U0dIMUKY. ITIIECKUMI MMIIepaTuBaMy, QyHAVPYOLIN-
My ucnonb3oBanus VIV B coBpeMeHHON MeIuIMHe U 3[PaBOOXPAHEHNUM, BIIAIOTCS
0a30Bble IPUHINIIBI COBPEMEHHOI OMOITUKI. B HUX aKKyMyIMpyeTcs HalpaB/eH-
HOCTb BCEX OCYIECTB/IAEMbIX JEVICTBUII Ha O/1aro 4enoBeka M IPUPOABI («zenmait
n06po»), ujess HePUYMHEHNSI Bpefia XXMBOMY («He HaBpef»), a TaK)XKe MpU3HaHMe
IpaBa 4eJI0BEYECKON IMYHOCTY COXPAHATh CBOU LIEHHOCTY U OIPefe/sATh IPaHNIIbI
CBOEII CaMOCTY (IIPUHLUII aBTOHOMUM). DTV MPUHIMIBI HE3aBUCUMO OT Cepbl X
IpyYMeHeHNs (IIpaKTUKa VIV HayKa, JIedeHye WM IpoUIaKTUKA, COYTCTBYOLIeE
IIPOLIECCHI CBSI3aHHbIE C BOCCTAHOBJIEHMEM YeIOBEKa M T.I.) OCTAIOTCS ITTABHBIMU
OpMEHTMPaMM B MeVIMHE 1 3[IPaBOOXPAHEHNU, HATIOMUHAS O IJIABHBIX IIeHHOCTSX
Ye/I0BEYEeCKOV TMYHOCTY, BBICIIEN L[e/I MEAVLIMHBI U 3paBOOXPAaHEHVsI — BOCCTa-
HOBJIEHVM U cOepeXXeHMN 3I0POBbsI YeTIOBEKa, a TAKXKe 00 ITUYECKOM MMIIepaTuBe
Be/uKoro HeMerkoro gpunocoda V. Kanra (mocrymaii Tak, 4To6bI 4e/toBeK ObLI Beer-
Jia 11e/IbI0, HO He CPEJICTBOM).

B ycnoBusAx paboTsl Mo cospaHmio u nocnexyoieir pabors ¢ VIV mia peanmmsa-
111y 6a30BbIX 6MO3TIYECKUX MIMIIEPATIBOB HEOOXOVIMO TaK)Xe IIPOAYMATh IIPUHIIN-
IIbI, ONIpefieNAoIINe B3anMopeiicTeue Mexay VIV u genosexoM, a Takxxe ux B3auMo-
IEVICTBYE U MIE€PAPXMIO.

Co6cTBeHHO HabOP ITMYECKIX IPUHIINIIOB, PETYIMPYIOLNX UCIonb3oBanue MV
B MeMIIVHE U 3[paBOOXPaHEHVH ObI/I IIPEIIOXKEeH YIaCTHIUKAMM BBIIIEYIIOMAHYTOTO
IIOTHOTO OIIPOCa
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YeTkoe onpesieneHune OTBETCTBEHHOCTM 3a NpuHMMaemble UU pewenmna
Mpo3pauHocTb npuHumaembix MU peennii
HensmeHHOCTb anropuTMoB NPUHATUA pellieHnit
Ynpasnaemoctb

O6bAcHUMOCTL

CamocrosaTenbHocTb U B NpUHATUM pelueHwii
MpeackasyemocTb

HapexHocTtb

besonacHocTb

MpuHumn 6nara ana yenoseka

anHLLMﬂ «He Haspeagu»

[Josepue
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PucyHok 2. 9tudeckue NpuHIUIGI Ncnonb3oBanus V11, npennokeHHbIe pecIIOHeHTA-
MI B XOfie OIpoca

Ob6vexmuenvie npunyunvi. IlepBplit 670K 3TUYECKUX IPUHIMUIIOB PabOTHI
¢ VIM - a uMenHO, 6e30macHOCTD (/11 4eloBeKa, 00I1IeCTBa, IPUPOJbI), YIIpaBIisie-
MOCTb, 00BSACHUMOCTD, 3 (HeKTUBHOCTD — YCTIOBHO MOXET OBITh Ha3BaH «0O'beKTVB-
HBIM». ITOT OJIOK OITpe/iesieT HaUIMYHOCTHDIE ITUYECKIE TPEOOBAHIISL, TPEIbSBISI-
eMble HellOCPefiCTBEHHO K cucteMaM VIV, 3TMKO-IIpaBOBbIM yCTaHOBKaM 0611jecTBa,
a TaKoKe KPUTEPUSM HAYIHOCTY 1 000CHOBAHHOCTY MCIIO/b30BaHust VIV,

Be3ycnoBHO, IIpeIO>KeHHBIN CIMCOK MPYHIIUIIOB MOKHO PACUIMPATH U JOIOI-
HSTh, OfHAKO 0003HaYeHHbIEe KOHCTPYKTBI SB/LIOTCS 6a30BBIMM, HEOOXOVIMBIMU KaK
s paspaborunkos cucteM VMV, Tak u mis nmonp3oBateneit MV - uccnenosarteneii,
OIIEpPATOPOB U T.1I., @ TAK)KE [IS1 He3aBUCUMBIX 9THYeCKIX KoMuTeToB (anee — HOK),
IPOBOJALINX 9KCIIEPTU3Y HAYYHBIX MccaenoBanmii [10]. [l pasbsacHeHNs BbllleHa-
3BaHHbBIX IPVHINIIOB HEOOXOAMMO OCTAHOBUTHCS HA UX (YHKIMOHAIE HECKOTBKO
noapooOHee.

Ipunyun 6e3onacHocmu MpeAINonaraeT yIuTbIBaTh HECKOIBKO TAPAMETPOB, He-
06XOIMMBIX /151 KOppeKTHOI paboTsl ¢ cuctemamu VI [1]. Ipexpe Bcero, 6e3omac-
HOCTb BK/TI0OYAeT HAJIE)KHOCTD U IPEICKa3yeMOCTh JIeVICTBIUIT CUCTEM, BK/IIOYasl 4eT-
Koe ompeperneHe Kputepues HagexxHoctu VIV st yenoBeka, 001iecTsa 11 IPUPO/bI,
IPeyCTAHOB/IEHHOCTD CUCTEMbI aHA/MN3a 1 MCTIPABIeHNs OIOO0K, TPOTYMaHHOCTD
CHCTEMBI 3aIUThI OT PUCKOB [17].

ToBopsi 0 Hazie)KHOCTH B chepe MCCTIeNOBaTeNbCKOI ITUKI, MBI HE pacCMaTpuBa-
€M MCK/TIOYNTE/IBHO TeXHUYECKYI0 HafIeXKHOCTh CUCTeMBL. 3/iech peub UJIeT O paspa-
00TKe TaKIX [TapaMeTPOB HAJIEXKHOCTI, KOTOPbIE OIPENETISIIOT 6€30TaCHOCTD YeToBe-
Ka 1 npupopbl. [Ipy aToM HapsAzy ¢ pusndeckoit 6€30macHOCTbIO, HpeIoIaraoneit
orcyTtcTBue Qusudeckoro Bpefa u guckomMdopTa I YelmoBeKa U HPUPOfb, Cylile-
CTBYeT TakXKe ICUXMYeCKas, COLMOKYIbTYpHas 1 T.I. 6e30macHoCTb yenmoBeka. OHa
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CBsI3aHA C YBa)KEHMEM YCTAaHOBOK 4eI0OBEYECKOI IMYHOCTH, OepeXXHBIM OTHOLICHIEM
K €r0 LIeHHOCTAM U MfieasiaM, HepasIyIallieHyeM IMYHBIX JaHHbIX, YBaKeHMeM K IIpu-
HATOMY 4Y€TI0BEKOM PELIEHNIO I T.1.

BaxxHoe 3Ha4yeHme pmaA MeAMLMHBI M 3[PaBOOXPAHEHNA MMEET OIpefe/eHMe
TPYIIIOBBIX ¥ JTMYHOCTHBIX PUCKOB /A MauueHToB npu npumenenuu V. Ecmn
TPYIIIOBBIE PUCKY, KaK IIPABIJIO, IPeAyCMaTpUBaeT pa3paboT4uK (IIpy yCIoBUM CO-
BMECTHOJ PabOoTBI C IPEACTABUTEIMI MEIMIVHBI), TO BHYMaHME K TNYHOCTHBIM
PUCKaM OCTaeTCs MUHMMA/IbHBIM. JINYHOCTHBIE PUCKM MOTYT BO3HMKATh KaK IO
npy4yHe GpU3NYecKOTo pas3mundus MaleHTOB, TAK I MEHTa/IbHBIX, 00pa30BaTe/IbHBIX
U Jp. 0cOOEHHOCTEN (3HAYMMO KaK B MEUIIMHE, TaK ¥ B COIMONIOTUY, IICUXOJIOT U,
TeflaroryKe 1 T.J.), 9YTO MOXKeT ObITh CBSI3AHO C HEYMEHJeM IOJIb30BaThCs MIPefIo-
JKEHHBIMI JieBalicaMy, MY HEYBEPEHHOCTDIO B JOCTATOYHOI 3alIMIIEHHOCTY CBOMX
JIaHHBIX U T.Jj. BoIrpochl paspeleny: 1 Ipeofoe s TMYHOCTHBIX PUCKOB 3a4aCTYIO
pelaroTcs yepe3 MHPOPMUPOBaHME, MHCTPYKTUPOBaHME, IPAMOTHOE 0ObsCHEHNUe
U JK€JIaHMe «UATY HaBCTpedy» B pelleHuyu Bompoca. Hampumep, ecnu manyeHT He
KeJTaeT JOIYCKaTh MIPOKOe VCIIONb30BaHNE €T0 JAHHBIX B MEVIIMHCKIX 6a3ax, TO
TaKye JaHHbIE JO/DKHBI ObITh HE TONBKO CKPBITHI, HO U YAa/IeHbI (4TO B CBOIO O4Yepenb
TpeOyeT HamMuus afeKBaTHBIX aITOPUTMOB M TeXHMYeCKuX pemrennmit). Korma nc-
CTIeflyeMblil O1OOTMYeCKIIT MaTepyasl UCIOb3yeTcs 6e3 MHpopMupoBaHus (1 pas-
pellleHNs) ero BJafiefiblla — 9TO TAKKe MOKHO PaclieHMBAaTh KaK IpsAMOe Hapylile-
HIe ITapaMeTpa 0e30IIaCHOCTY VI HeOOXOAMMBIX KPUTEPUEB HAIeKHOCTY CUCTEMBI.
Knaccuuecknm npuMepoM Takoi CUTyaluy SABJAETCS UICTOPUA € «OecCMepTHBIMIY
knerkamu HeLa Tenpuertsr JIakc, MCIIOIb30BaHHBIMY Hay4YHbBIM coobmiecTBoM 6e3
ee pasperenus (1 6e3 MHGOPMUPOBAHYS CEMbH), YTO BIIOCTIEACTBUN MIOB/IEKIIO 32
co0011 cepbesHble IIPOOIEMBI [ij1A MccIegoBaTeneil. Tak, I yperyMpoBaHusa CUTY-
alMy COBMECTHO C IpeACTaBUTEAMM ceMbl JIaKe OBIIO perieHo omy6IMKoBaTh pac-
mdposKy reroma Hela, orpannums k Helt focTym. IIpy skemaHny 03HAKOMMUTHCSA
C 9TMMY BaKHBIMU JJAaHHBIMM, YYeHbIe TO/DKHBI 00patuThcs B HalyoHambHbIN MH-
ctutyT 3n0poBbst (CIIA), rie ux 3anpoc 6yayT paccMaTpuBaTh MPeAMETHO C TOYKM
3peHNs IieNell UCCIeJOBAHNA U IPMOPUTETOB B PACIIPOCTPAHEHUY €TI0 PE3Y/IbTaTOB
C y4acTueM B KOMUCCUU TIpeficTaBuTenen ceMbn JIakc.

besomacHOCTh onmpaercs TakKe Ha yCTOMYMBOCTD ieATeNnbHOCTU cucteM VI -
T.e. OGecriepeOoiiHyI0 paboTy IMPOAYKTA C y4eTOM BO3MOYKHBIX BHEIIHMX 1 BHYTPEH-
HUX YTPO3, IPEAIONATAIONIYI0 Ha/lu4yMe CUCTEMbl CaMO3ALUThl OT TAKUX YIpoO3
u BvsAHWIL. [ cobrmofieHns mapamMeTpa yCTOMYMBOCTY HEOOXOAMMO He TOJIBKO
IPeNyCMOTpPEThb IepedeHb BO3MOXKHBIX YIPO3, HO TAKKe paspaboTaTh CUCTEMY CO-
OTBETCTBYIOLEN 3aLUTHI (HAIpUMep, CUCTEMY BepUPUKAINN, ay TeHTUPUKALINI, aB-
TOpPU3ALMY TIOTIb30BATENIEN ), @ TAKXKE CUCTEMY OIOBEIeHNS 3aHTePEeCOBAHHBIX JINI]
0 BO3HMKHOBEHUM He3aIUIaHMPOBAHHBIX BIMsiHUi [9; 27]. B 3HauuTenbHOIl cTeme-
HM YCTOMYMBOCTD (U, KaK C/IefiCTBYUE 0€30IIaCHOCTD) ONPEeNAeTC s M YelI0BEYeCKUM
baxTOpOM - HeliCTBMUAMM IO/Ib30BaTeNIell, BKII0Yast Bpadeil ¥ p. MEAMUIIVHCKIX pa-
OOTHMKOB, TeXHUYECKVX CIIELMAIICTOB, IAIMEHTOB ¥ IIp. JIIOfieil, PUHIMAIOLINX
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yudactye B pabore ¢ cuctemamu VM. B janHOM ciydae mis obecredeHns yCTONINBO-
CTV HeOOXOIMMBIM YC/IOBVIEM SBJIAETCSA TIIATENbHOE MHCTPYKTUPOBaHNUe, 0OydeHnme
II0Ib30BaTesIeil U MOCTOSHHBIN KOHTPOJIb 3a COOMIOfieHIIeM MO/TyYeHHBIX MHCTPYK-
L.

Takum o6pasom, cornacye Ha MUCHOIb30BaHME JAHHBIX, Ha/MN4le MEXaHU3MOB
(amropnT™MOB), 00ecCIeunBaIOIIMX OrpaHIYeHNe JOCTYIA K JaHHBIM, HaJu4ye MHO-
TOYPOBHEBOJI CHCTEMBI 3alIMTHI II0/Ib30BaTeNIel, BKYIIe C 3aLITON OT OLIMOOK I JIC-
KaxeHuit VIV, samura OT HeCAaHKIIMOHMPOBAHHOTO BMEIIATe/IbCTBA B JIeATEIbHOCTD
CHCTEMBI, BOSMOXHOCTb YCTAaHOB/IEHMA W CHATUA OTPaHMYEHMII /1A II0/Ib30BaTeIelt,
HoJiep)KaHye IIeIOCTHOCTU JIJAHHBIX — 3TO 00si3aTellbHble KpUTEpuu, obecreyn-
Barone 6esonacHocThb ucnonb3oBanuA V. Ha ocHOBaHMM 9TUX KpUTepyeB JON-
JKeH ITIPOM3BOAUTD OLIEHKY aJeKBaTHOCTH Mcmonb3oBaHusa VI xak paspaboTymk,
TaK U II0/Ib30BaTe/lb, BK/IIOYas Bpada, JMCCIENOBATeNA, MALMEHTa, MCIIBITYeMOTO,
a Taxoxke HOKu, mpoBopsamye sxkcrepTnsy mcciefoBaHmit.

Hpunyun ynpaensemocmu. IlpyHUIMI 6€30MACHOCTY HEPa3pbIBHO CBsI3aH
C IPMHIVIIOM YIIPaBIAEMOCTH JieATeNbHOCTDI0 VIV, YipaBnsaemMocTs paccMaTpuBa-
eTCA 371eCh Kak BO3MOXKHOCTD KOHTPOIA paboTsl cucteM VIV u Hanmmdme 4eTKo omnpe-
JIEIEHHOM U ME€PAPXU3MPOBAHHONM CUCTEMbBI OTBETCTBEHHOCTH 3a JIEVICTBUA U PE3Y/ib-
TaThl, IPOU3BOAMMbIE TOCpencTBoM VIV, YnpasnaeMocTs npeanonaraer:

- BO-IIEPBBIX, MI3HAYa/IbHOE OIIpefie/ieHIie TpeOyeMbIX MapaMeTpoOB U YCTaHO-
BOK /I IPMIMEHEHNA CUCTEeMbI B KOHKpeTHOI cdepe. Hanpumep, B MenuiHe 065-
3aTe/IbHbIM YCTIOBMEM NTpUMeHeHus cucteM VIV ABsgeTca cooTBeTCTBUE TaKVMM ITapa-
MeTpaM Kak ¢pusmdeckas 1 ICuxmdeckass 6e30macHOCTb NalVIeHTa, HAIIPaBIeHHOCTD
MIOOBIX JEMICTBUII Ha MOBBILIEHNE KaueCTBa ero XXM3HY, TpeboBaHue MHPOpMUpo-
BaHNA MALMEHTA, IPUMEHEH)E CYLIeCTBYOIMX 3TUKO-IIPABOBBIX HOPM, 3KOIOTNY-
HOCTb U IP.;

- BO-BTOPBIX, YIIPaB/IAeMOCTb TpebyeT, 4To6bl crcTeMbl VI (a Taxke ux pas-
paboTYMKM U OTb30BaTe/NM) paboTaMy CTPOTO B IIPABOBOM II0JIE, YTO IIPEIIOAraeT
IPVHATYE Ha TOCYJApPCTBEHHOM, PETMOHa/IbHOM (M1 00IeMIPOBOM) YPOBHE CIIEI[V-
Q/IbHBIX PeKOMEH/IAlNI1 ¥ 3aKOHOJATENbHBIX HOPM, BK/IIOUAIOIIMX [IPaBOBbIE U 3THU-
Jeckye TpeboBaHus K pabote ¢ VIV

- B-TPeTbMX, YIpaBrAeMocTb cucTeMamm VIV obecmeumBaercsa cosgaHyeM
U CBOEBPEMEHHOI aKTya/mm3amnyel mudposoro kopekca (manee — Komexc), perymu-
PYIOILEro IIpaBOBble OTHOLIEHNUSA YYaCTHUKOB I1()poBOro mpocTpancTsa. [Ipn atom
BO3MOXXHOCTb 9TUYeCKOro camoobyuenns VIV-cucteM MoXeT OBITH peany3oBaHa
IyTeM HOAKTIoueHNA K unudpo-sepcun Kopekca;

- B-4YeTBEPTHIX YIIpaB/IAeMoCTb cucteMamy VIV ocHoBBIBaeTcs Ha popMupoBa-
HUY CUCTEMBI OTBETCTBEHHOCTH. Takas cucTeMa IpenoaraeT uepapxuo 1 pacipe-
JielleHyie OTBETCTBEHHOCTY MEXY BceMM y4acTHMKaMu pabotsl ¢ VIV - ot cosparens
10 KOHKPETHOTO II0Ib30BaTe/s (HOCUTE/LAMM TAKO OTBETCTBEHHOCTU CTAHOBATCS
BIIaJleIbIibl 0a3 JJAHHBIX, paspaboTUMKY, KOHCYIbTAHTBI, TECTUPOBIIVKH, TOf/EP-
JKMBAIOINIT paboTy IepCOHA, a TaK>Ke KOHEeUHble IToIb3oBareny). [lo KoHeYHbIMU
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HI0/Ib30BATE/AIMU 3]1eCh ITOHMMAIOTCS KaK COOCTBEHHO MeIMIMHCKUE PabOTHUKM,
OpraHM3aTOPBI CUCTEMBI 3[PaBOOXPAaHEHVsI U BCe, C Heil CBsI3aHHBbIe Ha Ipodeccu-
OHAJIbHOJ (BOJIOHTEPCKOJI) OCHOBE, TaK ¥ TAIMEHTDI, YYACTHUKY MCCIeTOBAHMI
VI VICIIBITAHWIT ¥ JlaXKe YWIEHBl MX CeMell, KOTOpble HeCYyT OTBETCTBEHHOCTD 3a TOY-
HOCTb COOJIOfIeHVIS IPeAIIICAaHHBIX TeXHOJIOIMI, COOTBETCTBIUE PEeabHbBIX YC/IOBUI
ucnonb3oBanusa MV o603HadeHHBIM B IpeAncanny (ecnu IpuMeHuMo) u ap. ns
peIIeHVIS STUX BOIPOCOB HEOOXOAMMO Ha HallMOHAIbHOM YPOBHE IPOAYMATh CHCTe-
MY B3aIMOOTHOIIEHI BBIIIETIEPeUYNCTIeHHBIX aKTOPOB, YeTKO OIpefienTh chepy nx
OTBETCTBEHHOCTH, 6a30Bble TPeOOBAHNA U 00SI3aHHOCTH, TIPEFYCMOTPEB aHAJIN3 OT-
BETCTBEHHOCTH 3a COOM ¥ TOTPEIIHOCTY Ha KaXK/IOM >KusHeHHOM 1yikie M ¢ mocre-
IYIOLIVM VICTIPaB/IeH)eM OLIOO0K;

- M, B-ILATBIX, YIIPaB/IAeMOCTb cucTeMamn VIV mpegycMarpuBaeT MeXaHM3MBI
OLIeHKV HaHeceHHoro cuctemamu VIV Bpepa (ymep6a) ¢ mocnenyromeit KOMIeHca-
11eit. ITOT BOIPOC TaKXKe JO/DKEH OBITh permaMeHTHPOBaH MIPAaBOBBIMM HOPMaMI,
BK/IIOYAIOIMIMI YCTIOBMA, OCHOBAHMsA, OIpefe/ieHNe pa3Mepa 1 Jp. IapaMeTpoB
komreHcaryn [20]. [Ist 6MOMeIMIMHCKMX MCCIeOBaHMIT Tpo6ieMa KOMITeH ATt
ocobeHHO akTyanbHa. Tak, B 1980-x ropax ammapar mydeBoii Tepamvy Therac-25,
paspaboraHHbIl KoMnanuert Atomic Energy of Canada Limited «AECL», us-3a c60s
B KOMIIBIOTEDHOM KOJIMPOBAHUY JIOCTAB/ISUI IMOBPEXJAIOIUE JO3bI pafiMaliiyl Ia-
IMeHTaM C OHKOJIOTYe}l, YTO IPMBOAMIO K JIETAIbHOMY MCXORy. OTBETCTBEHHOCTD
B 9TOM C/Iy4ae [0 CUX II0p 00CYy)XKIaeTcs, TOCKONIbKY HEKOTOpPbIe OOIbHIIBI BHEP-
MU cOOCTBEHHBIe OOHOBJIEHNUS CUCTEM, KOTOPbIE, BO3MOXKHO, BBI3BA/IM II€PeO3Y-
poBKYy. Ilockonbky B cucteMy VIV BoBlIe4eHO MHOTO CTOPOH (IIOCTABIIMK HAHHBIX,
pa3paboTuMK, IPOU3BOANUTEND, IIPOTPAMMIUCT, Pa3pabOTUMK, [O/Ib30BATENb M CaMa
cucrema VIV), ycTaHOBUTb OTBETCTBEHHOCTDb B CIIOPHOM CJTy4ae CIOXHO, IIPY 9TOM
HeoOXOAMIMO YYNUTBIBATb MHOXeCTBO (pakTopoB [26]. Vinumpent ¢ Therac-25 6511 Ha-
3BaH OJHOJ I3 CaMBIX Cepbe3HBIX KOMIIBIOTEPHBIX OMIMOOK B UCTOPUY, TPeOYOMINX
ocobeHHOro BHUMaHMs K 6e3omacHocty VIV s miozeit, a Takxke peleHust Ipobiem
OLIeHKY VI KOMIIeHcaIyu yiepoa [26].

Ipunyun 06vacHUMOCMY CBSI3aH C HAIMYMEM MPUHIUIINAIBHON BO3MOXXHOCTHU
MOHMMAHSI [IEVICTBUI CICTEMBI, IIPO3PAYHOCTDIO €€ aITOPUTMOB, TOYHOCTBIO 00B-
ACHEHMA CYT U Pe3y/IbTaToB IIPOIlecca reHepUpPOBaHNA pe3ynbTatos [24]. IIpuHiymn
00BACHNMOCTY peann3yeTcs yepes KpuTepui mpo3payHocTy peiictuit M, onmpa-
ICh Ha IPUHIUIIBI 0€30IIaCHOCTY U YIPAB/ISIEMOCT.

B MepuiyHe u 37jpaBoOOXpaHeHNY IPUHIUIT 00'BCHUMOCTH YPE3BBIYATHO BaXKeH
JULs IOJIb30BATerIell — KaK MeAVILMHCKIX PaOOTHUKOB (paOOTHMKOB CYCTEMBI 3PaBO-
OXpaHEHN):A), TaK U MAIVIEHTOB, TOCKOJIbKY MATTEPH «4E€PHOTO AIIVIKa», TeHEPUPYIO-
IIIeTO Pe3y/IbTAThl, IIOPhIBAET ABTOPUTET MCCIEOBAHNA 1 BEpPY B €0 3HAUVMOCT.
Ecmu mccnepoBaTenb He TIOHMMAET OOIIUIT aITOPUTM IIOTy4YeHNs Pe3y/IbTaToB II0-
cpenctBoM V1, oH mepecTaeT ynpaB/iATh IPOLIECCOM, 3aMeydaTh OMIOKY 1, COOTBET-
CTBEHHO, TIO/Ty4aeMble pe3y/IbTaTbl CTAHOBATCS UCKITIOUNTETBHO KONNYIeCTBEHHBIMI,
TPYAHO TIOZJAIOIIMMIICS CMBICTIOBOII MHTepripeTarym. Omubku, copepiraemsle VIV,
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[IOCTATOYHO CJIOXKHBI JI1 OCO3HAHMSA, IOCKOIbKY IPVHIMIINATBHO OT/INYAITCA OT
TeX, KOTOpPbIe MOT OBI IOIYCTUTD YeJI0BeK. JTa TeMa, B YaCTHOCTH, PACCMATPUBAETCSA
B cratbe Csocioanb JIo «[IpuBnedenne MCKyCCTBEHHOTO MHTEIEKTA K OTBETCTBEH-
HOCTI», Tle aBTOP aKLEHTHPYeT, yTo omnoku VIV yenmoBek He Bcerfa MOKET IIpeBI-
JIeTb, UCIPABUTD 1 JJaXKe TTOHATB [18].

[TapagoxcanbHblit IpuMep oumobok B feiictBuAx VIV npu guarHocTuke npuso-
nut B cratbe Jlopen OkpeH-PaitHep u ee Kojulery, IpoaHaaM3MpoOBaB IIPOU3BOMN-
Te/IbHOCTD [21]. B aTOM MccnenoBanmm 0110 BIfIeNIeHO HECKOIBKO «PeXXIMOB CH0eB»,
TO eCTb CKJIOHHOCTD VMV k mepmopmdyeckuM ommOKaM B OIpefie/IeHHBIX YCTOBUAX.
Cpenu Hanboree CylecTBEHHbIX «CO0eB», CBA3aHHBIX C OTK/IOHEHNSMMY OT 3aIlaHHBIX
[IapaMeTPOB, YIIOMUHAETCA CIydal, Korga VIV «rmponyctun» CuibHO CMEIeHHbII T1e-
penoMm wreriku 6expa (110 MHEHMIO aBTOPOB, TaKOe 300paXkeH e JaXke HeCTIe[aiCT
IpY3HAI ObI COBEPIIEHHO He OTBeYaoNM HopMe). Ecii 651 Bpad He TepenpoBepu
THIOTy4eHHbIe TaHHbIe, ObUIa ObI JONYIeHa Cepbé3Has OMOKa B JUATHOCTIKE U CIle-
nytoleit ¢pase uccmefoBaHuii (JiedeHNn), Ipy TOM COBEPIIEHHO HesCHO, KTO JO/DKEH
HeCTV OTBETCTBEHHOCTD 3a MOfJ00HYI0 OLINOKY.

He menee karacTpodudHbiMu MOTYT 6bITh ommbku VIV mpu coctaBneHun 6a3
IAHHBIX U CTATUCTNYECKOI 06paboTke pesynbraros. Tak, B Mae 2018 roma mmdpo-
BoIt oMo HMK IBM Watson pekomenosan OOIbHBIM OHKOJIOTMYEeCKIMH 3a007eBa-
HMSIMY HeIIPaBUJIbHbIE ¥ YTPOXKAIOIIMe 3J0POBbI0 IpenapaThl. [Ipobnema cocrosia
B IIPMIMEHEHUV CUCTEMOJI HelIPaB/IbHBIX a/ITOPUTMOB: BMECTO 00pabOTKM HaHHBIX
IAIVIEHTOB U CHHTe3e Ha 3TOil OCHOBE HOBBIX MJieil edeHyst, Watson, KaK BBISICHU-
JI0Ch, MCTIONIB30BAJI TUIIOTeTIYecK e faHHble. [Ipennoxenns Watson 0CHOBBIBaNCh
Ha TIPEANOYTEHNAX HECKONbKUX Bpayeil, IPefoCTaBMBIINX JaHHbIE /I Pa3paboTKu
CUCTEMBI, @ He Ha peaibHbIX BHIBOJAX, IOJTYYEHHBIX B Pe3y/IbTaTe aHanu3a 60/IbIIOro
KO/IMYeCTBa KIVHIYIeCKNX cry4aes [20].

OrcyTcTBIe IPO3PAYHOCTH B 00BACHEHNN TTOPIBAET JOBEPUE K MEUIIMHCKO-
My pabOTHMKY U CUCTeMe 3[JpaBOOXPAHEHMs B IIeJIOM: C OJHOV CTOPOHBI, OKpy»XKas
pe3y/IbTaT OpeoIoM TaMHCTBEHHOCTH, C APYTOI — INIIAsA er0 0O BEKTBHOCTY Y HAy4-
HocTI. HeBO3MOXHOCTD OOBACHUTD NPOLIeCC MOMTYYeHNs Pe3y/IbTaTa i CTPYKTYP,
OCYILIECTB/IAIOMNX ITUYECKYI0 3KCIepTN3y JICCIeNOBaHVsA/ 9KCIEPTU3y KauecTBa
OKasaHMsl MENUIMHCKON IIOMOIY, KaK MPaBWIO IPUBOAUT K OTPULIAHUIO PALVIO-
Ha/IbHOJI IIEHHOCTM Pe3y/IbTaTa, OTPULIAHNIO €0 HAYIHOCTH, TPeOOBAHNIO IIeperpo-
BEPKI pe3y/IbTaToB.

Ipunyun s¢ppexmusHocmu TPERNUCHIBAET TOYHOCTD ¥ AKKYPaTHOCTD [JAHHBIX,
cobupaeMbIx 1 ob6pabaTpiBaeMbix cucteMamu V. Baxxupim kputepuem sdpdextus-
HOCTH ABJIAETCA COOMIONEHMe TAaKOTO MapaMeTpa Kak «IIpefeN 3HaHWIT», KOTOPBIil
orpaHn4mBaet paboty crcreM VIV Temu yCrnoBUAMM 1 LeNAMM, I KOTOPBIX CHCTe-
Ma 6b1a paspaboTaHa. T.e. caMOBO/IbHOE M3MEHEHE IIapaMeTPOB pabOThI CHCTEM CO
CTOPOHBI IIO/Ib30BaTeIel! (HapyMep, U3MeHeHe TeMIIePaTyPHOTO PeXKIMa, IPaBIII
SKCIDTyaTanyy, cepsl feiiCTBIUA U T.Jj.) YTPOKAaeT BOSHMKHOBEHEM HelpecKasye-
MBIX OLIMOO0K, MCKaXXeHMUII U, KaK CIIefICTBIE, HECOCTOSTEIbBHOCTY aHHBIX.
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SddexTnBHOCTD paboThI cricTeM VIV 3aBUCKT Takke U OT YMEHMUA TI0Tb30BaTe-
neit paboTaThb C CUCTEMOII MM HaHHBIMU. VIHOIa HEKOMIETEHTHOCTb NPUBOAUT K
TOMY, YTO OfHO3HAUHOCTb pe3y/IbTaToB aHam3a VIV u npefnKT1BHbIe BO3MOXXHOCTHI
CUCTEMBI Ype3MEPHO IIPEYBEINYMBAIOTCA, B PE3Y/IbTaTe Yero CO3AAETCA «BUANMOCTD
00'beKTUBHOCTH 1 HEMTPAIBHOCTI BBIOOPA 3a CUeT 000CHOBAHNS IOCTIETHETO “HET0-
TPENIMMOCTBI0” aHajM3a, IpoBenenHoro MM» [5].

AddexruBHOCTD paborsl cucteM VI ompepnensercs He TONBKO 3aLIUTON OT
OIMOOK M MCKaKEeHWIT, HO TAK)XXe ¥ BaJMIHOCTBIO aHATM3UPYEMbIX JaHHBIX. Tax,
V3BECTHBIN JICCIEOBATeNb JMCKYCCTBEHHOTO MHTentekTa Capadum paccMaTpyBal
Ba/IMIHOCTD KaK MaKCYMAaJIbHYI0 YHUMUKAINMIO U CTAH/IAPTU3ALVIO TIO/IXOI0B U aJl-
TOPUTMOB IIOTTy4YeHNs JAaHHBIX, IIOCTOSHHBIN aHAIM3 BO3MOXXKHBIX MICTOYHMKOB JIC-
KaxeHnit. Taxke BaMpHOCTD TpebyeT cOOpa KPUTUYHBIX, BaKHBIX AAHHBIX, YTO
OIIpeJie/sAeTCs UCCIENIOBATE/AMY 1 9KCIIEPTaMM B 00/IaCTI PeIleHNs] OCTABIEHHbIX
3azia4 [24]. X0oTs BOIIPOCHI BaIMIHOCTH JAHHBIX IIPEXKJIe BCETO aKTYalIbHBI IS yde-
HBIX, TIPeJ/IaraloliyX HayYHbIe VI IIPAKTIYeCKIie BBIBOJBI HA OCHOBE aHA/IN3a JAHHBIX,
OJfHAKO CJIeflyeT HOMHNTb, YTO IIPU OTCYTCTBUY BaMTHOCTY CPAaBHEHNE U COIIOCTAB-
JIeHVe JaHHBIX KaK MIHMMYM He OyfieT KOppeKTHBIM, a KOHEUHBIII IIPOAYKT He OyzeT
OTBeYaTb COOOpa>KeHNSAM 0€30IIaCHOCTY U 3aIUTHI IPAB MallMeHTa.

Cy6vexmuenvie npunyunvl. BelenpuBefeHHOe «OOBEKTUBHBIE» ITUUYECKIE
npyHIMIbL padots ¢ VM (6e3omacHOCTD, 00BACHUMOCTD, 3P PEKTUBHOCTD, YIPaB-
JIA€MOCTb) II0 MHEHMIO aBTOPOB HEOOXOAMMO [OIONHAITCA «CYyObeKTUBHBIMIN»
npyHIuIamu pabotsl ¢ VIV, koTopble, Kak y>ke 0603Ha4a10Ch BBILIIE, B 3HAYUTETbHOM
CTeIleHV CBA3aHBI C yCTAHOBKAMM OOIeCTBa V1 IMYHOCTH, OLpeie/IIeMbIMI YPOBHEM
00pa3soBaHHOCTH, TUKO-IIPAaBOBBIM HOPMaMIi, OTHOLIIEH)EM K HayYHbIM MCCIIefIOBa-
HUAM, CTENEHDI0 PACIPOCTPAaHEHHOCTH Mcnonb3oBanusa VIV n 1.4

Bropoit 610K IpUHIMIIOB, BK/IIOYAONVI IPUHIUII CIIPABE/IMBOCTY Vi ITPUHIIUIT
JIOBEpIIsA, — YCIIOBHO MOXKET OBITb Ha3BaH «CyO'beKTUBHBIM», IIOCKO/IBKY B O0OMbIIei
CTEIeHN OIpefiesIeTCs BHYTPEHHMMIY YCTaHOBKAaMU TMYHOCTH (061iecTBa), CBA3aH-
HBIMI C BK/IIOYEHHOCTDIO B IIpoLecc B3anMozeincTsusA ¢ VIV m mm4HOCTHO OKpalleH-
HBIM BOCIIPUATIEM 3TOTO IIpOLiecca.

Hpunyun cnpasednusocmu. CIpaBefTMBOCTb KaK 9TUIECKIIT IPUHINII IPEIIO-
JIaraeT BO3MO>KHOCTb PaBHOTO JJOCTYIIA K MCIIONb30BaHMIO cyucTeM VIV, paBHO Kak n
BO3MOXXHOCTb OTKa3a oT B3aumopeitcTBus ¢ VIV unu 3amensr cucteM VIV meitcTBuS-
My 4yenoBeka. HampyMep, y MHOIUX HaIeHTOB (Y4aCTHUKOB VICCIEIOBAHNSA) MOXET
OTCYTCTBOBATb JOCTYII K MCIIO/NIb3YeMbIM 9/IeKTPOHHBIM JeBajicaM/ IporpaMmam,
BO3MOXXHO TaK>Ke OTCYTCTBIE 3HAHUIT M YMEHNUIT 0OpallleHNs C pa3HbIMIU TeXHOIOTH-
amu VIV mpy otcyTcTBUY TOMOIIM (YTO 0COOEHHO XapaKTePHO /A TIOEl OKU/IOTO
Bo3pacta) u T.Jj. CieoBaTenpHO, /i1 MHOTMX YYaCTHUKOB MCCIIEOBAHUIT Y HaIy-
€HTOB II0/Ib30BaHNe PA3IMYHBIMU MEUIMHCKMMU IIPOrPaMMaMi, ieBaiicaMyl 1 T.J.
BIIIOTb IO 3aKa3a TAJIOHA Ha IIpUeM K Bpady-CIel[Ma/InCTy Ha cajiTe, MOKeT OKa3aThb-
Cs 3aTPYAHUTEIBHBIM, a TIOPOJl ¥ HEBO3MOXKHBIM. PellieHVe BOIPOCOB, CBA3AHHBIX
C PaBEHCTBOM JJOCTYIIA, TpeOyeT OT MCCIeoBaTeIsl YeTKO OIPENeNATh yA3BUMBIE
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TPYIIIBL, [/ KOTOPBIX 110 pa3HbIM IIPUYMHAM JOCTYII K MCIIONb30BaHuI0 cucrteM VN
MOXKeT OBITb OC/TIO)KHEH VIV HEBO3MO>XKEH, a TaKXKe M3HAYa/lIbHO IIPeyCMaTpPUBaTh
BO3MOXXHOCTU 3aMeHbl anroputmos VIV perictBuaMu denoseka. Hanpumep, npepo-
CTaBUTb BO3MOXXHOCTD 3aKa3aTh TA/IOH K Bpady-CIelanucTy no renedony (6es nc-
I07Ib30BAHNS MHTEPHETA), M/, HALIPUMED, BMECTO IPYMEHEeHN CIIeLNaTbHOr0 060-
pynoBaHus (ieBailcoB) Ha IOMY ITPeAyCMOTPETH IIPABO OCYILIECTB/IATh HEOOXOAMMBIE
TIeVICTBISA B IO/VK/IMHMKE TI07 Hab/MofieHyieM PO MIbHBIX CHELNaINCTOB U T.1.

BesycnosHo, ¢ pasButieM texHomnornit VIV mapannenpHo passuBaeTcs o6paso-
BaHIe 00IIeCTBA I BO3MOYKHOCTY JIOfIEN 110 MCIIONb30BaHmio VIV TexHOmornit, Ho He
CTOUT 3a0BIBaTh, YTO CETOJJHS JOCTATOYHO OOMIBIION IPOIIEHT JII0fieil He CIOCO0eH, He
uMeeT PU3NIecKoyl BO3MOXKHOCTY VIV TI0 LIEeHHOCTHBIM COOOpaKeHMAM He JKeaeT
paborats ¢ cucremamu VMV, Ho mumaTh UX Ka4eCTBEHHOI IIOMOIIY KaK MHUMYM He
IyMaHHO. Ba)XHO IIOHMMATh, YTO peannsanysa PaBeHCTBA JOCTYIIA MALMEHTOB K JIe-
YEHMUIO U JP. CPEACTBAM CHCTEMBI 3[[paBOOXPaHEHN NIPEAIIONaraeT Halm4ye Criely-
aJIBHBIX 3HAHUIT ¥ YMEHWIT Y paOOTHIKOB CUCTEMBI 3[paBOOXPAaHEHI, BKITIOYAOLINX
yMeHMe IPaMOTHO Pa3bsCHATb 1 00y4aThb JIEVICTBUAM C HEOOXOAVMBIMIU CUCTEMAMMU
VW, nadopMupoBaTh 06 UCIIONTB30BAHNY IPUOOPOB U T.1.

[Ipo6nema HepaBeHCTBa JOCTYNA K cicTeMaM VI, koTopas, 10 CyTH, CTAaHOBUTCSA
ocHOBOM st VIVI-IucKpuMMHALINY TOTIONHAETCS €llje OfHOV HesIBHON Impo6ieMoit,
KOTOPYIO MOXKHO OIIPEefIe/INTh KaK «IaTeHTHasA» AucKpuMyHauyA. [locnegnas ceasa-
Ha C KOTHUTUBHOJI IPEAB3ATOCTHIO pa3pabOTINKOB, IepeHOCHMOIt Ha cuctemy V.
Ecmn «ABHasA» IUCKPUMMHALVA JOCTATOYHO JIETKO BBIABIAETCA UCCIEROBATEIEM VN
MEeUIIMHCKYM pabOTHUKOM, TO PaboTaTh C «JIATEHTHO» AMCKPUMMHALIVEN TOpaszio
cnoxkHee. JI7 9TOro Bpavy, NCCIeOBATENIO, a TAKXKe SKCIEPTY, KOHCY/IbTAHTY Ipef-
CTOUT OLIEHUTD CUCTEMY C TOYKM 3PEHMA HESUCKPUMMHALY, ICK/TIOUNATD BO3MOX-
HOCTb HEPaBEHCTBA BO3MOXKHOCTEN U 00eCrednTb paboTy aJropuTMOB B COOTBET-
CTBUM C 3TMYECKUM IIPMHIUIIOM CIIpaBejiMBOCTH. Hampumep, oLleHuTD 1 MUSMEHNUTD
(ecrmy BO3MOYKHO) ITapaMeTphbl CUCTEMBI, [AI0IIell HepaBeHCTBO JOCTYIIA, OMY4eHNA
pesynbTaTa I10 IIpM3HaKaM pacoBOI, HallIOHA/IbHOIA, IIOJI0BOJ IIPMHA/ITIEXXHOCTH, I10-
JIUTIYECKUM B3IJIAAAM, PEIUTMO3HBIM YOeXIeHNAM, BO3PACTY, COLMATbHOMY U 9KO-
HOMIYECKOMY CTaTyCy VIV CBEJEHUAM O YacTHOI Xu3Hu. I1o muennio M. Iluuum u
€ro KoJuIer, anropuTMel VIV MOTyT «ycunmBarh CylecTBYOIe HEPaBEHCTBA MEXY
JIIObMU WJIM UX TPYIIIIAMY, & TAK)Ke YCYTYO/LATD YIlleM/IeHNe IIPaB OT/Ie/IbHBIX Ys3BU-
MBIX neMorpa(bmquKMX KaTeropuin [5].

[IpuHLUII CTIpaBeIMBOCTY IIPENBSBIISALT, TAKMM 00pa3oM, cepbe3Hble TpeboBa-
HMA K paspaborunkam cucteM VIV, Tpebys He TONBKO aHAIM3MPOBATh CUCTEMY Ha
Ha/IM4ye WX OTCYTCTBME JVICKPMMUHALVMY, HO TaK)Xe IPYHMMATh Mepbl JIA IIPo-
Bepky Habopa JaHHBIX, UCIOIb3yeMbIX /I MAIIVMHHOrO oOydyeHus. BaxHoit 3aza-
4eil CTAHOBUTCA CO3JaHMe Y IIPMMEHEHNEe METOAMK, IPOTPaMMHbIX peLleHMil, M3Ha-
YaJIbHO IPENATCTBYIOIMX BOSHUKHOBEHMIO NVMCKPYMUHALIMMY, a TAKXKE afalTalysa
/ITOPUTMOB B COOTBETCTBMM C HAIVIOHA/JIbHBIMM IIPMOPUTETAMU U IPEAIIOYTEHNA-
MM, 0COOEHHOCTSIMM MEHTATbHOCTH, CIIelM(UKOI HAIIVIOHAIBHBIX (pernoHaIbHBIX)
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cucreM 3ppaBooxpaHeHnA. Kak oTmedaeTcs B fokaazie o pomu VIV B ryMaHUTapHBIX
VICCTIE[JOBAHNIAX «...CUCTeMa, paspaboTanHas B KpeMHUeBOIl JonuHe, HO pa3sBepHY-
Tas B Pa3BMBAIOILIEIICA CTPaHe, MOXKET 0Ka3aTbCA HECIIOCOOHOI YUeCTh YHMKa/IbHbIE
HOTIUTNYECKIe U KY/IbTypHBIe OCOOEHHOCTY JJAHHOI CTpaHbl. Pa3paboTumk MoxeT
He 3HaTb O TOM, 4TO B cTpaHe N oIpefie/ieHHble CTUTMATU3VPOBAHHbIE IPYIIIIbI Ha-
CeTIeHNs HeOCTATOYHO IIPeCTAB/IeHbl VIV BOBCE OCTAIOTCS HEBUVIMBIMU B Habo-
pax JaHHBIX, U TIOTOMY He UCIIPABUT 9TO IpefyOexenye B obyJaromeit Mopemn» [5].
Taxum 06pa3oM, ITaBHBIMY STMYECKVMY PEKOMEH/ALVIAMY BBIIIONTHEHNSA MTPUHIIN-
Ia CIIPaBeIMBOCTI CTAaHOBATCA BHYIMAaHME Pa3pabOTUMKOB K CIeliyKe MOJeNN,
C KOTOPO¥ OHY OyZyT paboTaTh, BK/II0YAs €€ COLMOKY/IbTYpHBbIe 0cobeHHOCTH. Taroke
HeOOXOIVIMBI IIOCTOSTHHbIE KOHCY/IBTAIIMU Pa3pabOTYMKOB CO CHELMATNCTAMIU TOM
npodeccronanbHOI chepbl, I KOTOPOil pa3pabaTbiBaeTCs IporpaMmma (anropuTm).
HemanoBaxHbIM ABJIAETCA U TpeOOBaHNe pa3pabOTKU IPAMOTHBIX Y HOHATHBIX MH-
CTPYKIMII /11 pabOTHI C KOHKpeTHOI cucteMort M.

Co CcTOpOHBI paOOTHIKOB CHCTEMbI 3[paBOOXPAHEHNS /I 00eCIeYeHNs IPIH-
IMIIa CIPaBeIMBOCTY HEOOXOMMMO IIOBbILIeHMe CBOeil KBamudukanuy (YpoBHS
3HaHMII) B KOHTeKCTe paborpl ¢ VIV, To4HOe cefoBaHMe MHCTPYKLMAM U 00s13a-
TeJIbHOE ITPefBApUTEbHOE TeCTHPOBaHE PAOOTDI CHCTEMBI C OIIpefie/IeHNeM PYUCKOB
B OTHOLIEHN BO3MOXXHOI AMCKPUMIHAIINY HAIVIEHTOB, C MOCTeAYIOMIM OCYIecT-
BJICHJIEM COOTBETCTBYIOLIMX HONIPABOK (ecu HeoOXOAIMO).

Ipuryun dosepus. ITO CaMblil CTIOXKHBIIL B CUTY CBOET «CyO'beKTUBHOCTY» Y OT-
HOCHUTETIbHOCTY STUYECKWil IIPUHIVI — IIPUHIVII JOBEpPYs, Ha KOTOPBIil ONmupaeT-
Cs B3aMIMOOTHOILEHNE ofeit n cucteM VIV 9ToT nprHUUI B OTHOLIEHUAX MEXIY
JIIOZIbMY O3HAYaeT YBEPEHHOCTD B 4eIOBEKe, ero JOOPOIOPALOYHOCTH, UICKPEHHOCTI
HaMepeHMIl 11, KaK C/IeICTBIe, GOPMMPOBaHNe OCHOBAHHBIX Ha TAKON YBEPEHHOCTI
B3auMooTHoueHnit. OfHako, B cutyanuu ¢ VIV B cucteme B3aMOpeiCTBIA y4acTBY-
10T KaK JIIOfIM, TaK U «HeopylesneHHb» VIV, mostomy HapAny ¢ «yBepeHHOCTbIO»,
i GOPMUPOBAHNMA JOBEPUSA 3HAYMMO TakKe CyObeKTHBHOE OIIYIeHe HaleXHO-
CTV Y IPMHATYAL

[ToHrMaHMe joBepus IpeAIonaraeT, Kak MUHUMYM TPU «Cpe3a» B3aVIMOOTHO-
LIEHWIL:

- posepue mnorpeburene’i MHGOPMALMOHHBIX HPOAYKTOB pa3paboTUyMKaM,
IpefIoaramlee MOCTOSHHOE 1 HEIOCPENCTBEHHOE pellleHNe C HIMY BO3HUKAIO-
VX Ipo6eM,

- HoBepue pa3pabOTUYMKOB MOTPeOMTENAM, MOHMMaeMOe KaK yBEpPEHHOCTb
B OTBETCTBEHHOCTH, PAMOTHOCTY, TIIATebHOCTI OTpebuTenelt B oTHoueHuu VIV,
CTpOroe cefoBaHMe OTOTOBTIEHHBIM NHCTPYKIVAM,

- JoBepye NOTpebuTeneil CO6CTBEHHO UCKYCCTBEHHOMY MHTE/UIEKTY, BhIpaXa-
I0lIlee Yallje BCEro CyObeKTUBHOE SMOIMOHA/IbHOE OTHOIIEeHMe YenoBeka K VL.
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Bce atu Tpn «cpe3a» oBepus 6a3MPYIOTC Ha PelIeHNI HECKOMbKMUX 6a30BbIX
npo6iem. [Ipexpe Bcero, — 3T0 MpobIeMa 3alyIIeHHOCT JaHHbIX IT0Ib30BaTeNel,
KOTOpasi CTAHOBUTCSI MaKCUMA/IbHO aKTYa/IbHON B KOHTEKCTe MEUIVHBI ¥ 31paBo-
oxpaHeHus [14].

DyH/IaMeHTOM pellieH sl BOIPOCa SB/IETCS YeTKOe OIpefie/IeH e MCIIONb3yeMbIX
B COBPEMEHHOM HAay4HOM [VICKYpCe TIOHATUI «MeHTUUIPYIOLe JaHHbIE» (aH-
Hble, Yepe3 KOTOpble MOXKHO OIpeeNUTb KOHKPETHYIO TNMYHOCTD) U «HEeUAeHTUU-
HVpyIoLIye», «00paTNMO aHOHUMM3UPYeMble» (00paTMMO «00e3/IMIeHHbIe»), TICeB-
[I0QaHOHVMMM3UpYeMble, IePCOHA/IbHBIE U T.1I. JAHHBIE.

Crnepyromuii mar — GOpMIpOBaHye BO3SMOXXHOCTH MCIO/Ib30BAHMA IePCOHAIb-
HBIX JJAaHHBIX (C paspelleHys X BJafieliblia) 1 IePCOHANbHOM MH(OpPMAIM Orpa-
HIYEHHO, T.e. TIOCTpoenye cucteM VMV ¢ y4eToM orpaHUYeHMs ¥ peryaupoBaHNA
[OCTyIa K JaHHBIM. Hampumep, B MeuIiiHe, B TOM 4uC/ie B OMOMEIMIIMHCKUX JC-
CTIe[IOBAHMAX, BOIPOCHI JOCTYIA K JAHHBIM MAIJIEeHTOB CTAHOBSTCS YPE3BBIYAITHO
4YBCTBUTENBHBIMIL: 9TO CBSI3aHO, B YaCTHOCTH, C IIPOHIEMOIT BO3MOXKHOTO OCTYIIA
K ucTOpyy 60JIe3HM, pe3y/IbTaTaM CKPYHIHTOB U IIp. MH(pOpMAaIeil O IalueHTax co
CTOPOHBI CIIEIMA/IIICTOB, HEIIOCPECTBEHHO He YYaCTBYIOIUVX B MCCIENOBAHNI WM
OKa3aHMM MENVILIMHCKOI moMoIy (COTPYAHUKY MHPOPMALMOHHBIX CITyX0, paspa-
6oTumky, obcmyKyBatomuii cucremsl VIV epcoHan u T.75.), a TaKXKe Bpadeii-cIenya-
JIUCTOB, MEUIIMHCKOTO ITePCOHAIA, He IMEIOLIMX OTHOLIEHMS K JIEYeHNUI0 U 00CTIeso-
BAHMIO KOHKPETHOTO MAIlMEHTA.

OcobeHHO gaHHasA Mpob/IeMa YCIOXKHAETCA B CBA3Y € MICIIONIb30BaHEM O0/IbIINX
JJAHHBIX, KOTOpPbIE IIPEfICTAB/IAIOT COO0IT OrPOMHBII MacCUB MHGOPMALIUI O KOXK/JOM
THalVeHTe WM UCHbITyeMOM (MHGOPMALMM He TOMHKO MEIUIIMHCKON), aKKYMY/IV-
pyemoit cucremamu VIV yepes coumanbHble CeTH, IOKa3aTe/lN Pas3IMyYHbIX [eBaliCOB
U jaKe yepes TenedoHHBIE PasroBOpPBI. be3ycnmoBHO, Ui MEUIIMHBI aHAIU3 TaKMX
KOMIUIEKCHBIX JJAHHBIX aOCOMIOTHO OeclieHeH, HO M PUCK, YTO IIepCOHAJIbHbIE HaH-
HbIe CTAHYT M3BECTHBI IOCTOPOHHUM JIMIIAM, JOCTAaTOYHO BemykK. Hanpumep, mpoxo-
751 TeHeTUYeCKoe TeCTUPOBaHMe, MALMEHT MOy4YaeT OYeHb BAXHYI0 MH(OpMALNIO,
BO3MOXKHO Jake OIpele/IsIolIy0 ero Oyayiuee (HacnencTBeHHble 0ONE3HU, BO3-
MOYXHOCTD MMETb JIeTeil, IIPepacioNoXeHHOCTI K 3a00/IeBaHNAM 1 T.Ji.), HO yTe4Ka
nogo6Hoi nHGpopManuy B 6YKBaJIbHOM CMBICIE CIIOCOOHA PaspyLIUTDb €r0 XKMU3Hb.
Takum 06pas3oM, BOIIpOC perynmmpoBaHyisa/OrpaHNdeHns HOCTYIA K JaHHBIM JJOIIO/I-
HseTCA TpeOOBaHNeM 3alUThl JAHHBIX Yepe3 pa3paboTKy arOpUTMOB, MaKCHMaJIb-
HO He II0JIBeP>KeHHBIX BHEIIHUM U BHYTPEHHUM PUCKaM.

Bropoit 6a3oBoii mpo6meMoii, CBI3aHHON € JOBepueM, ABIAeTCs MHPOPMMPO-
BaHHOe cornacue. VIHpopMupoBaHHOe cornacue mamyenTa (ganee — VIC) - obs3a-
Te/IbHOE YCTIOBME TI000T0 JICVICTBYSI B MeAMIHe U 3apaBooxpaHeHun, VIC Ha crmox-
Hble BMEIIaTe/IbCTBA MIOHMMAETCsl KaK O(QUIMANbHBII JOKYMEHT, IjJje Ha OCHOBAHWUMI
IPeOCTaBIeHHON MHPOPMALUY O IPOBOAVMOM BMEIIATEIbCTBE, BO3MOXHBIX PU-
CKax ¥ [OTeHIMa/IbHBIX O71arax, MalueHT JjaeT CBOe paspelleHue (cornacye) Ha y4a-
crue B [3; 4]. K coxxanenuio, faxe TIjatenpHO pa3paboTaHHOE COITIacue, He BCerga
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OTBeYaeT STUYECKNM TpeboBaHMAM paboTsl ¢ cucteMamu VY. Hanpumep, nanexo
He BCerfia MalyeHTa CTaBAT B M3BECTHOCTb MM CIIPAIMBAIOT €r0 BOJIO O Jla/lb-
HeJlllleM XpaHeHUM ¥ VICTIONb30BAHNM B3SATOTO Y HETO OVOJIOTMYECKOro MaTepyana,
JJAHHBIX CKPMHVHTOB M IMATHOCTMKY, YTO HEOOXOVIMO IJIsI CO3JaHusl 0a3 JaHHBIX,
He BCeI7ia CTaBAT B M3BECTHOCTD 00 ycrnonb3oBanuu cruicreM VI (Hanpumep, Bo Bpe-
M OIlepaIniy), He TOBOPS y’Ke 0 OOBIYHOM aHKEeTMPOBAHWUM C MCIIONb3oBanueM V1
n 1.1. B VIC Tak>Ke O/DKHBI BK/IIOYAThCA Pa3bACHEHM O BOSMOXKHOM MCIIO/Ib30BaHMA
MOOV/IbHBIX NPUIOKEHNIT (eCM MPUMEHVMO), HOSCHAIOINE, YTO JJAHHbIE YCTPOIi-
CTBa He NPeJHA3HAYEHBbI JIA MCIO/NIb30BAaHUA B MEIMLVHCKUX LIe/IAX JUAarHOCTUKI,
MOHWTOPYHTA, JIeYeHNs, peabumnTanyn, He COOTBETCTBYIOT TpeboBaHNAM MHPOP-
MAIVIOHHOJ 0€30IIaCHOCTY B PaMKaX IIPMHIINIIOB «IIPOEKTUPYeMOll 6e301macHOCTII»
VI <IIPOEKTUPYeMOIl KOH(UAECHIMANTbHOCTI [2].

V1, KoHeYHO Xe, pelleHre 4eI0BeKa, KOTOpoe OH BbIpaxaeT B VIC oTHOCHTEND-
HO CBOVIX JIJaHHBIX U OVOJIOTMYECKMX MaTepHaNoB JO/DKHO HEYKIOHHO COOIOfIaThCs.
PaznuaHble Bubl MHPOPMMPOBAHHBIX COITIACHIL, B TOM YNC/Ie TI03BO/LAIOIX Ha3Ha-
YUTDb «TPETHI0 CTOPOHY» I MOC/IEAYIOUIETO peleHns 00 MCIOMb30BAHNM JaHHbBIX
Yl MaT€pUaJIOB, MY OTPAHNYNTD UCIIO/Ib30BaHMeE, a TAK)KE YHUYTOXUTD JAHHBIE, YoKe
B JJOCTaTOYHOJI CTeNleH! pa3paboTaHbl B paMKaX MCCIIEOBATENbCKOI STUKM, U aBTO-
PbI He CYMTAOT HEOOXOMMBIM OCTAHAB/INBATHCS HA 3TOM BOIIpOCe oapo6HO [16].

Emie opna npo6nema, cBsizanHas ¢ goBepueM VIV, 1o MHeHIIO aBTOPOB 3aKIIIO-
JaeTcs B HEPEIKO BCTPeyalollerics «00sA3H» WV HelpuATUM 4eroBekoM V1. Pemre-
HIIe 9TOI1 IPOOIEMbI JIEKUT B IVIOCKOCTY IIPOCBELeHNsI 1 00pa3oBaHms 001ecTBa,
CO3[JaHNA HaJeXHBIX anroput™oB VIV m ¢opMupoBaHuM YBEPEHHOCTM YelIOBeKa
B TOM, YTO OKOHYATeJIbHOE pellleH)e BCerfa ocTaeTcs 3a HuM. Peub uper o 6esyc-
JIOBHOM IIpaBe 4e/lI0BeKa PacIopsKaTbCsA CBOMMM IAHHBIMM, IIPUMHMMATD pelleHNns
Ha OCHOBE IIPEOCTaBIeHHOI MHGOPMALNY U TMIHOCTHBIX LIeHHOCTell. B KoHTeKcTe
OMOMEeMIHCKIX MCCIeOBAHMIT BaXXHO aKL[EHTVPOBATh IIPABO 11 00SA3aHHOCTD de-
JI0BeKa NIPMHMMATDb Ba>KHbIe pelleHN s Kacalolyecs >KU3HU 1 30poBbA. [Ipumepamu
TaKIX «4eTOBEYECKIX» PeLIeHNII B OMOMeILIHE AB/IAIOTCA Te, OT KOTOPBIX 3aBUCHUT
KauecTBO JKU3HU, 3[J0POBbE U CYILIECTBOBAHUE B COLIMYMe — HAIpMMep, TOCTAHOB-
Ka JINaTHO3a, PelleHye O NMa/IMATUBHONM IOMOILY, paclpefie/ieHNe OrpaHNYeHHbIX
pecypcoB xusHeobectiedenns u T.4. VIV Mo>xeT 3aMeHNUTD YeoBeYeCKIil TPy, Wn
AQHANTIYECKYIO AeATeIbHOCTD, HO B O0ONbIIMHCTBE cy4yaes VIV He MOXeT 3aMeHUTD
JeJIoBeKa «IPY MPUHATUY PeIIeHNIT II0 0000 JIeMMKaTHBIM BOIIPOCAaM WIN TI0 IIPO-
6remam, 6e3 ycTpaHeHMA KOTOPBIX MOTYT HAaCTYNUTb 3HAUUTETbHbIE HETaTVBHBIE
MOCTIENCTBIS [24].

Penrenne npo6nems! HegoBepus denoseka VIV, a mopoit u arpeccun B OTHOLIe-
Hym VIV obecrieurBaeTcst TakxKe yepes:

- TpO3pavHbIil aHa/MM3 omMOOK, coBepiaeMbix VIV, 1 ux mocienysoieit mpo-
paboTKO¥I (4TO TECHO CBSI3aHO C peanusalyeil STMIeCKIX IPUHIUIIOB 6€30I1aCHOCTH,
00BACHUMOCTY, YIPAB/IAEMOCTI);
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- TPeRyCMOTpEeHMe «4eloBeYecKMX» anbTepHaTuB cucremaMm VIV (Hampumep,
QJIBTePHATVBBI MICTIO/Ib30BAHNIO «OOTOBY);

- OLIeHKY IpodeccroHanusMa pa3paboTuNKOB MPOrpaMM B paMKax AOCTYIIA
K CO3/IaHMI0 COIMAbHO-3HAYMMOTO IPOAYKTA BKYIle ¢ MEXAMUCIUIUINHAPHBIM 06-
CY>K/IeHIEM TAKMX IIPOTPaMM;

- obs3arenbHOE BHeApeHNe B IporpaMmbl M sTudyeckux MMnepaTtuBoB u aj-
TOPUTMOB;

- TIpUBJIEYEHVE HE3aBUCUMBIX SKCIIEPTOB /I BBICOKOKBAMUIMPOBAHHOI
oueHkn cucrem V.

[ToppiTOXKMBAasA pasbsACHEHME BbINIEHA3BAHHBIX IPUHIMIIOB MCIONb30BaHNUA
VW B mepuuune u 3ApaBOOXPAaHEHNN aBTOPbl CYMMUPYIOT CBOM UMW B PUCYHKE,
IpeyIaralolieM NepapXuio COOTBETCTBYIONIMX IIPUHIIUIIOB: OT IPUHIIUIIOB OMO9TH-
KV — K 00BeKTVBHBIM IIPUHIUIIAM UCHOIb3oBaHus VIV -1, najnee, K CyObeKTUBHBIM
IPYHLNIIAM MCIONb3oBanu: V.

Monb3osaTenu (Bpayu, NaumueHTbl)

PaspaboTunku

Pucynok 3. Mlepapxus sTiiecKUX DPUMHIUIIOB conpoBoxaenn:a VU
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BriBopsl. IlogBopsa uTory NpoBefieHHOTO MICC/Ie0BaHM s, aBTOPbI CUNTAIOT, YTO
SKCIUVIMKALMA U aHAIM3 OCHOBHBIX 3TMUYECKUX IPUHIUIOB conpoBoxzeHus VIV B
Me[MI[MHE U 3[IPABOOXPAHEHNN B KOHTEKCTe 6€30IIacHOr0, B3aMMOBBITOIHOTO 1 Oec-
KOH(IMKTHOTO B3aMOJIEIICTBIUS MCKYCCTBEHHOTO MHTEJIIEKTa, YeJIoBeKa, 001jecTBa
Y TIPUPOABI — 3TO NEPBBIN LIAT /11 OCMBIC/IEH)SI HOBBIX BBI30BOB COBPEMEHHOTO
37paBOOXPAHEHN, YTO II03BOJIAET CO3[JaTh OCHOBY ISl PeleHNs IpobiieM, CBsA3aH-
HBIX KaK ¢ pa3paboTkoit n obydennem VI, Tak u ¢ opranusanueit COBpeMeHHOI Me-
OUIIMHCKOM TOMOIIIN.

Hapsany c npepioxxeHnAMM, afpeCOBaHHBIMI Pa3paboTdMKaM 1 II0Tb30BATeLAM
VNV, xoTopble yKe OBbUIM BBICKa3aHBI B CTaTbe, CYMTaeM HEOOXOAVMMBIM aKI[eHTUPO-
BaTb C/Ie/lyIOIVie Ba>KHbIE ITOTIOXKEHNA:

- peleHye IpOOIEMHBIX BOIPOCOB, CBA3AHHBIX C JICIIO/Nb30BaHUEM (CoBep-
meHcTBoBaHMeM) VIV OMKHO OBITH MEXIMCUIMIUIMHAPHBIM IIPAKTUYECKV Ha BCEX
CTYIEHAX >XM3HeHHOro 1ukiaa VMV, nockonbKy MeXIMCUUIIMHAPHOCTD I03BOIAET
00DeIVHNUTD YCUINA CHENMANICTOB B obmacty cospanus VI, cnenmanuctos mpo-
beccuoHanpHO cdepsl, A1 KOTOpOIl paspabarbiBaeTcs cuctema VIV, a tak ke
CIIEI[a/INCTOB B 00/TACTY ITUKM, ITPABA, ICUXOIOTUM 1 T.MI., KOTOPbIe 00eCIeYnBaOT
aganranuio VIV ps paboThl B comtyMe U aflalTalluio YeloBeka K pabote ¢ VI;

- CO3JIaHMe ITUYeCKUX KOfieKCoB st VIV ceromHs He0OOXORMMO IS BCeX y4acT-
HUKOB B3aumopericteuA «VI - genosex». HecMoTps Ha TO, 4TO 3a IOC/IEHIIE TOMBI B
MMpe MHOTVE OpraHM3alyM, KaK JI0Ka/JIbHOTO, TaK ¥ HaITOCY/JapCTBEHHOIO YPOBHH,
pa3pabaTbIBAIOT TaKye KOJIEKCh, Ipo6ieMa 0CTaeTcsi OTKPBITON B CUITY TOTO, 4TO CO3-
llaBaeMble KOJIEKChl HEé OCHOBBIBAIOTCA Ha €VIHbIX NPMHLINIIAX, 3a4aCTYI0 CO3/Ial0TCA
07} IEHHOCTH Y HY>K/Ibl KOHKPETHOJ OpraHM3alL i V/IY IIPOEKTA U He UMEIOT IIPaBo-
BOIT cyIbl [16]

- HeoOXOVIMBIM LIaroM Jyisi pasButus VIV sBiseTcs co3maHue Ha OCHOBE 9TH-
4eCKVX IPUHINIIOB paboTsl ¢ VIV HOpMaTUBHO-IIPaBOBOI 6a3bI, OIPeeTIAIONIeN OT-
BETCTBEHHOCTD, IIpaBa ¥ 005I3aHHOCTYU CTOPOH — YYaCTHMKOB IIporiecca pa3paboTku
u ucnonbsoBanua NI,

- TpocBelenye obmecTsa B oTHoueHuu VMV, mocrosHHoe 06ydenne pabore ¢
VIV B cucreme 3[;paBOOXpaHeHVs AB/ACTCA HEOOXOAMMBIM QYHIAMEHTOB Pa3BUTIA
COBPEMEHHOII MEeVIIVIHCKOV HAayKy 1 mpakTuku [11];

- Ba)KHas poOJb 9TUYECKOTO COIPOBOXKJEeHMs ucnonb3oBanus VIV B meguiu-
He ¥ 3[paBOOXPaHEHMM [IO/DKHA OTBOAUTbCA STUYECKMM KOMUTETAM, KOMUCCUAM
(MM MHBIM 3TUYECKUM CTPYKTYpaMm). B crcTeMe 6MOMeRMIIMHDI — 9TO IIPEXe BCero,
H9Kn, obecnieynBaromye 3TNYeCKYyI0 9KCIEPTIU3Y UCCIEIOBAHNI, OLleHUBAIOIIVE CO-
OJEofieHNe TTPaB Ye/I0BeKa I MPaB MPUPOIbL, COOMOfIeHNe ITUKO-IPABOBBIX IPUHI[N-
noB uccnegosanus [10]. K coxanenuto, cymectsytone B cdepe meguiyusr HOKn
He BCer/ja TOTOBBI KaueCTBEHHO IIPOBOAIUTD 3TUYECKOE COIIPOBOX/IEHME U OKCIIePTH-
3y MCCIefIOBAHNII, OPTaHM30BaHHBIX ¢ IpuMeHeHMeM VIV, B cumy HeocTaTouHOCTH
3HaHmit 06 V1, Hepa3pabOTaHHOCTM ITMYECKUX (M TIPABOBBIX) HOPM UCC/IE[OBAHMIA
c ucnonb3oBanueM MV, OTCyTCTBMA COOTBETCTBYIOIMX peKOMEHAaLuii u T.71. B npy-
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TMX IpoQeccHoHaNbHBIX c(epax, CBA3aHHBIX C MCCIELOBAHNMAMIY 4e/I0BeKa, ob1ie-
CTBa, IPUPOMBI (COLVIONOTNS, MEfAroruKa, ICUXOIOINs, UCTOPUS, SKOTIOTUA U T.1.)
B Halllell CTpaHe 9TUYEeCKIe CTPYKTYPbI i1 IPOBEeJEeHNs 9KCIePTU3bI UCC/IeJ0BAHNIA
¢akTidecky oTCyTCTBYIOT. Ha CerogHAMIHMII IeHb /1 HUX HEeT HY peKOMeH/aTe/Ib-
HBIX YCTQHOBOK, H) IIPaBOBOIT 6a3bl, COOTBETCTBEHHO peajibHble MPAKTUKN ITHYe-
CKMX KOMUTETOB BHe MeIMIVHBI KpaitHe penku. CospaHue u obecredeHye paboThl
9TUYECKVX KOMUTETOB, - COBpeMeHHOe TpeOOBaHye Pa3BUTIIA HAYKY B HAIlell CTPaHe.

[ToppiTO>XMBast Mzien, pa3pabOTaHHbIE B CTaThe, HEOOXOAMMO OTMETUTD, YTO TeMa
usydenns VIV mo-npexHeMy oCTaeTCst OTKPBITOI A/ M3y4eHNs], HO 0COOeHHOe 3Ha-
YeHIe CETOJHA MMEKT BONpOochl oTuky JVIV. B KoHTeKcTe MeguUHBL U 34PaBOOX-
paHeHus mns pabotsl ¢ VIV HeoOXORMMBI 3THYECKME CTPYKTYPbI, CIOCOOHBIE TIPO-
KOHCY/IBTUPOBATh PabOTHMKA CHUCTEMBI 3[PaBOOXPAHEHMsA, IPOBECTU IKCIEPTU3Y
IIOJTYYEHHbIX MaTepMasioB, CIOCOOCTBOBATb PACIPOCTPAHEHNIO HAYYHBIX 3HAHWI
B obmiecTBe 1 T.i. Pa3paboTka mapafurmbl JesTeNbHOCTY TAKUX CTPYKTYP Y W3-
y4eHe Ny4IIX IPaKTUK U3 paboThl — TeMa, TpeOylolas falbHENIIero n3ydeHns
U pa3BUTHA.
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ntroduction. The use of Al today is the basis of almost any activity. Especially

relevant is the use and development of Al systems for application in the field of

medicine and healthcare, because it allows to qualitatively improve and enhance
the system of assistance to the population, improve the processes of rehabilitation,
medical prevention, expertise and, in general, the organization of the healthcare sys-
tem. No less significant than the actual development of Al systems for application in
medicine and healthcare is the ethical support of the relevant processes of Al creation
and application. Since we are talking about humans, their interests, sensitive data, life
goals and attitudes, etc., the most balanced and careful attitude to human personality,
respect for its autonomy, fairness in the organization of assistance, absence of harm
and, of course, trust in Al systems, becomes the cornerstone of Al implementation
in medicine and healthcare. Without diminishing the importance of developing legal
systems (legislation) regulating the use of Al, it is necessary to emphasize that, first, the
most significant and successful legal solutions “get matured” within the framework of
ethics, second, if it is impossible to prescribe in a legal document all possible mecha-
nisms and algorithms for the use of AI, we must have an ethical basis on which we can
rely in the absence of a legal solution and, third, ethical documents and postulates are
extremely important for Al training.

No less relevant is the ethical support for the application of Al in medical science
(research and testing). This is particularly important for the new paradigm of “open
science”, whose existence is essentially determined by interaction with Al Open sci-
ence relies on machine intelligence both in methodology, technologies used, and in
analyzing “big data’, processing the results obtained, as well as in disseminating re-
search data through open sources (such as scientific platforms, social networks, etc.)
[7]. The use of Al in science, especially those related to the study of human, society,
and the biosphere, a priori requires humanistic support of research, assuming the for-
mation of ethical and legal guidelines that define the boundaries and limits of AT use.
No modern scientific research, in particular biomedical research, can be carried out
without following ethical norms, since it involves the use of one’s personal data, inter-
ference in his/her personal life, manipulation with his/her body, broadcasting of his/
her opinions, etc. The tools for ethical correction of scientific research are, firstly, eth-
ical literacy and training of the scientist and research team, secondly, research ethical
committees (in Belarus, these are independent ethical committees (IEC), which carry
out ethical review of scientific projects, thirdly, the society itself, represented by organ-
izations and individuals who influence the formulation of questions, research design,
dissemination of research data, etc.).

The purpose of the proposed article, prepared as a result of an interdisciplinary
initiative to comprehend Al ethics, is to analyze the ethical basis for the use of Al in
medicine and health care, building a hierarchy of relationships between the ethical
principles of working with Al, the ethical problems that arise in the application of
these principles, and the ways to resolve them relevantly by modern science and prac-
tices.
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Materials and Methods. It is important to note that although the sphere of medi-
cal activity and health care organization as a whole always contains a significant com-
ponent of ethical and legal regulation, including official documents (both internation-
al and national), recommendations, existing ethical standards and structures (ethical
committees and commissions), etc., however, innovations related to the use of Al in
medicine and health care are not yet sufficiently studied, therefore, there are no clear
ethical guidelines yet, and the issues of ethical support of the use of Al (and AI ele-
ments) are not yet clear.

The work on the formation of ethics of Al use, in particular, the ethics of scien-
tific research using Al in the modern world is very active. Over the last 3-5 years,
a large number of documents have appeared that offer ethical regulations and rec-
ommendations for developers and users of Al systems. Among the most significant
are the recommendations of the Council on Artificial Intelligence of the Organiza-
tion for Economic Cooperation and Development; ethical recommendations of the
International Coalition of Regulatory Authorities in the field of medicines for clinical
medicine and pharmaceuticals; statement on artificial intelligence, robotics and “au-
tonomous” systems of the Council of Europe; recommendations on the ethical use of
Al by UNESCO, WHO guidelines on ethics and management of Al use in healthcare,
the Code of Ethics of Al of the Russian Federation and others[5; 6; 7; 13; 15; 22; 23]
. European project implementing the construction of a platform for European open
science is under development, including the creation of ethical standards for research
with the use of Al as well as recommendations for ethical review of research with the
use of Al by the Ada Lovelace European Institute of Science [14; 19].

For all the seeming diversity of publications and documents on Al ethics, it is
necessary to state that such publications prevail in Western Europe, America and Rus-
sia, while in Belarus the issues of research ethics with the use of Al are practically not
considered. The methodological problem of studying AI ethics is the lack of reflection
on the identification of basic principles of Al ethics, the designation of which would
make it possible to create a foundation on the basis of which the mechanisms of ethical
reflection and learning of both humans and Al are developing.

In preparing the material, the authors relied on the study of contemporary doc-
uments, recommendations, codes, scientific projects and articles, as well as on inter-
views with Al developers and users in the field of scientific research, a pilot survey of
health care professionals, their own experience of scientific and practical activity in
medicine and health care, and the experience of expertise of ethical committees of the
health care system [8; 11].

The results obtained and their discussion. The global internal problem of eth-
ical support of Al in medicine and healthcare was identified by the authors during
interviewing and surveying healthcare professionals: it lies in the respondents’ lack of
understanding of the terminology related to Al as well as the essence of the concepts
used. Interestingly, the definition of Al caused significant difficulties for the partici-
pants of the survey (even with the proposed definitions).
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Figure 1. Understanding of Al by survey participants

As authors consider, the discrepancy in the answers and insufficient understand-
ing of the object of consideration is, firstly, due to insufficient literacy and lack of edu-
cation of medical workers on the development of Al technologies. Secondly, with the
fundamentally different level of implementation of relevant technologies in different
countries and regions, including in connection with the “gap” of Al technologies im-
plementation in advanced clinics, centers (medical universities) and technologically
backward structures.

However, even if we rely on classical “educational” definitions, regardless of our
perception of Al - in its “weak” version (as machines and algorithms which solve spe-
cific tasks) or in its “strong” version (as an artificial analog of the mind capable of mul-
tifunctionality and self-learning) - ethical principles of construction and relationship
with AT become a necessary basis for AI technologies, building a framework of (self-)
limitation of Al aimed at preserving human and natural existence, at improving the
quality of life

Hierarchy of ethical principles of Al use in medicine and healthcare and princi-
ples of bioethics. The ethical imperatives underpinning the use of Al in modern med-
icine and healthcare are the basic principles of modern bioethics. They accumulate the
orientation of all actions for the benefit of human and nature (“do good”), the idea of
doing no harm to the living (“do no harm”), as well as the recognition of the right of a
human to preserve his or her values and determine the boundaries of his or her identi-
ty (the principle of autonomy). These principles, regardless of the sphere of their appli-
cation (practice or science, treatment or prevention, accompanying processes related
to human recovery, etc.) remain the main reference points in medicine and public
health care, reminding of the main values of the human personality, the supreme goal
of medicine and public health care - restoration and preservation of human health, as
well as the ethical imperative of the great German philosopher I. Kant (to act in such a
way that human is always an aim, but not a means).
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In the context of creation and further working with Al to realize basic bioethical
imperatives, it is also necessary to think through the principles governing the interac-
tion between Al and humans, as well as their interaction and hierarchy.

The actual set of ethical principles governing the use of Al in medicine and health-
care was proposed by participants in the above-mentioned pilot survey

Precise definition of responsibility for Al decisions |
Transparency of Al decision-making |
Constancy of decision-making algorithms | INREREEEN
Governability/Manageability | I
Explanability I
Self sufficiency of Al decision making |
Predictability | I
Reliability |
Safety |
Beneficency (for human) |
"Do Not Harm" | NN
Trust

Justice |

0 10 20 30 40 50 60 70

Figure 2: Ethical principles for the use of Al as suggested by respondents in the survey

Objective principles. The first block of ethical principles of work with AI - namely,
safety (for human, society, nature), controllability, explainability, and efficiency - can
be conditionally called “objective”. This block defines supra-personal ethical require-
ments imposed directly on Al systems, ethical and legal attitudes of society, as well as
criteria of scientificity and validity of AI use.

Of course, the proposed list of principles can be expanded and supplemented, but
the outlined constructs are basic, necessary both for developers of Al systems and for
users of Al - researchers, operators, etc., as well as for independent ethical committees
(hereinafter - IEC), conducting expert review of scientific research [10]. In order to
explain the above principles, it is necessary to dwell on their functionality in a little
more detail.

The safety principle implies taking into account several parameters necessary for
correct work with Al systems [1]. First of all, safety includes reliability and predicta-
bility of systems’ actions, including a clear definition of the criteria of Al reliability for
humans, society and nature, pre-determination of the system of analysis and correc-
tion of errors, and thoughtfulness of the system of protection against risks [17].

When we talk about reliability in the field of research ethics, we do not consider
solely the technical reliability of the system. Here we are talking about the development
of reliability parameters that determine the safety of humans and nature. In addition to
physical safety, which implies the absence of physical harm and discomfort to humans
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and nature, there is also mental, socio-cultural, etc. safety of humans. It is connected
with respect for the human personality’s attitudes, careful attitude to his values and
ideals, non-disclosure of personal data, respect for the decision made by a person, etc.

It is important for medicine and health care to determine group and personal risks
for patients when using AI. While group risks are usually foreseen by the developer
(provided that he works together with medical representatives), attention to personal
risks remains minimal. Personal risks may arise due to both physical differences of
patients and mental, educational, etc. peculiarities (significant both in medicine and
in sociology, psychology, pedagogy, etc.), which may be related to inability to use the
proposed devices, or uncertainty in sufficient security of their data, etc. The issues of
resolving and overcoming personal risks are often solved through informing, instruct-
ing, competent explanation and willingness to “go along to get along” in solving the
issue. For example, if a patient is unwilling to allow his or her data to be widely used
in medical databases, such data should not only be hidden, but also deleted (which in
turn requires adequate algorithms and technical solutions). When investigated biolog-
ical material is used without informing (and authorizing) its owner - this can also be
regarded as a direct violation of the security parameter and the necessary criteria of
system reliability. A classic example of such a situation is the story of Henrietta Lacks’
“immortal” HeLa cells used by the scientific community without her permission (and
without informing her family), which subsequently caused serious problems for re-
searchers. Thus, to resolve the situation, together with representatives of the Lax fami-
ly, it was decided to publish the decoding of the HeLa genome, restricting access to it.
If they wish to familiarize themselves with this important data, scientists should apply
to the National Institute of Health (USA), where their request will be considered sub-
stantively in terms of the objectives of the study and priorities in the dissemination of
its results, with the participation of representatives of the Lux family in the committee.

Security also relies on the sustainability of Al systems - i.e., uninterrupted opera-
tion of the product taking into account possible external and internal threats, assum-
ing the existence of a self-protection system against such threats and influences. In
order to comply with the sustainability parameter, it is necessary not only to provide
a list of possible threats, but also to develop a system of appropriate protection (e.g., a
system of verification, authentication, user authorization), as well as a system of notifi-
cation of stakeholders about the occurrence of unplanned influences [9; 27]. To a large
extent, sustainability (and, as a consequence, safety) is also determined by the human
factor - the actions of users, including doctors and other medical workers, technicians,
patients, and other people involved in working with AI systems. In this case, the nec-
essary condition for ensuring sustainability is careful instruction, training of users and
constant monitoring of compliance with the instructions received.

Thus, consent to the use of data, availability of mechanisms (algorithms) ensuring
restriction of access to data, availability of a multilevel system of user protection, to-
gether with protection from Al errors and distortions, protection from unauthorized
interference in the system’s activity, the possibility of setting and removing restrictions
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for users, maintenance of data integrity, are mandatory criteria ensuring the safety of
AI use. On the basis of these criteria, both the developer and the user, including the
physician, researcher, patient, test subject, as well as NECs conducting expert review
of research, should assess the adequacy of the use of AL

The principle of controllability. The principle of safety is inextricably linked to the
principle of controllability of Al activity. Manageability is considered here as the pos-
sibility to control the operation of Al systems and the existence of a clearly defined
and hierarchized system of responsibility for actions and results produced by means of
AL Manageability implies:

- Firstly, the initial definition of the required parameters and settings for the
application of the system in a particular area. For example, in medicine, a prerequisite
for the application of Al systems is compliance with such parameters as physical and
mental safety of the patient, the focus of any actions to improve the quality of his/her
life, the requirement to inform the patient, the application of existing ethical and legal
norms, environmental friendliness, etc.;

- Secondly, governability requires that AI systems (as well as their developers
and users) operate strictly within the legal framework, which implies the adoption at
the state, regional (and global) level of special recommendations and legislative norms
that include legal and ethical requirements for working with A[;

- Thirdly, the manageability of Al systems is ensured by the creation and timely
updating of the Digital Code (hereinafter - the Code), which regulates the legal rela-
tions of participants in the digital space. At the same time, the possibility of ethical
self-learning of Al systems can be realized by connecting to the digital version of the
Code;

- Fourthly, the controllability of Al systems is based on the formation of a sys-
tem of responsibility. Such a system presupposes hierarchy and distribution of respon-
sibility between all participants who work with AI - from the creator to a particular
user (database owners, developers, consultants, testers, supporting staff, as well as end
users all become bearers of such responsibility). The end users here are understood
as medical workers themselves, organizers of the health care system and all those as-
sociated with it on a professional (volunteer) basis, as well as patients, participants in
research and trials, and even members of their families, who are responsible for the
accuracy of compliance with the prescribed technologies, compliance of the actual
conditions of Al use with those specified in the prescription (if applicable), and so on.
To address these issues, it is necessary at the national level to elaborate a system of re-
lationships between the above actors, clearly define the scope of their responsibilities,
basic requirements and duties, providing for the analysis of responsibility for failures
and errors at each life cycle of Al with subsequent correction of errors;

- Fifthly, the controllability of Al systems provides for mechanisms for assessing
the harm (damage) caused by Al systems with subsequent compensation. This issue
should also be regulated by legal norms, including conditions, grounds, determination
of the amount and other parameters of compensation [20]. For biomedical research
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the problem of compensation is especially relevant. For example, in the 1980s, the
Therac-25 radiation therapy machine developed by Atomic Energy of Canada Limited
“AECL” due to a failure in computer coding delivered damaging doses of radiation to
patients with oncology, which resulted in a fatal outcome. Liability in this case is still
being debated, as some hospitals implemented their own system upgrades that may
have caused the overdose. Because there are many parties involved in such an Al sys-
tem (data provider, developer, manufacturer, programmer, developer, user, and the Al
system itself), establishing liability in a controversial case is difficult, with many fac-
tors to consider [26]. The Therac-25 incident has been called one of the most serious
computer errors in history, requiring special attention to the safety of AI for humans,
as well as solving the problems of damage assessment and compensation [26].

The principle of explainability is associated with the existence of a fundamental
possibility to understand the actions of the system, the transparency of its algorithms,
the accuracy of explanation of the essence and results of the process of generating
results [24]. The principle of explainability is realized through the criteria of transpar-
ency of Al actions, relying on the principles of safety and controllability.

In medicine and healthcare, the principle of explainability is extremely important
for users - both medical professionals (healthcare professionals) and patients, as the
pattern of a “black box” generating results undermines the credibility of the research
and the belief in its significance. If the researcher does not understand the general al-
gorithm of obtaining results through AI, he/she stops managing the process, noticing
errors and, consequently, the results obtained become exclusively quantitative, difficult
to meaningfully interpret. Errors made by Al are quite difficult to realize, because they
are fundamentally different from those which could be made by a human being. This
topic, in particular, is discussed in Xiaoxuan Liu’s article “Bringing AI to Responsibil-
ity”, where the author emphasizes that Al errors cannot always be foreseen, corrected,
or even understood by humans [18].

A paradoxical example of errors in Al actions during diagnosis is given in a paper
by Lauren Ockden-Reiner and her colleagues, who analyzed the productivity [21].
This study identified several “failure modes, i.e., the propensity of Al to make peri-
odic errors under certain conditions. Among the most significant “failures” related to
deviations from the set parameters, one case was mentioned where the Al “missed”
a severely displaced femoral neck fracture (according to the authors, even a layman
would recognize such an image as completely out of the norm). If the doctor had not
double-checked the data, a serious error in diagnosis and the next phase of research
(treatment) would have been made, and it is not clear who should be held responsible
for such an error.

Al errors in database compilation and statistical processing of results can be no
less catastrophic. For example, in May 2018, IBM’s digital assistant Watson recom-
mended incorrect and health-threatening drugs to cancer patients. The problem was
the system’s use of incorrect algorithms: instead of processing patient data and synthe-
sizing new treatment ideas on that basis, Watson was found to be using hypothetical
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data. Watson’s suggestions were based on the preferences of a few physicians who pro-
vided data for the development of the system, rather than on real conclusions obtained
from analyzing a large number of clinical cases [20].

Lack of transparency in explanation undermines trust in the medical professional
and the health care system as a whole: on the one hand, by surrounding the result with
a halo of mystery, on the other hand, by depriving it of objectivity and scientificity.
The inability to explain the process of obtaining a result to the structures that carry
out ethical review of research/quality review of medical care usually leads to a denial
of the rational value of the result, a denial of its scientificity, and a requirement to dou-
ble-check the results.

The principle of efficiency prescribes the accuracy and precision of data collected
and processed by Al systems. An important efficiency criterion is compliance with
such a parameter as “knowledge limit”, which limits the operation of Al systems to the
conditions and purposes for which the system was designed. I.e., unauthorized change
of system operation parameters by users (e.g., change of temperature regime, operat-
ing rules, scope of operation, etc.) threatens the emergence of unpredictable errors,
distortions and, as a consequence, data failure.

The effectiveness of Al systems also depends on the users’ ability to work with the
system or with data. Sometimes incompetence leads to the fact that the unambiguity
of Al analysis results and predictive capabilities of the system are over-exaggerated,
resulting in “the appearance of objectivity and neutrality of the choice by justifying the
latter by the ‘infallibility’ of the Al analysis” [5]. [5].

The efficiency of Al systems is determined not only by protection against errors
and distortions, but also by the validity of the analyzed data. For example, Saracci, a
famous researcher of Al, considered validity as maximum unification and standardi-
zation of approaches and algorithms of data acquisition, constant analysis of possible
sources of distortions. Also, validity requires the collection of critical, important data,
which is determined by researchers and experts in the field of solving the tasks [24].
Although the issues of data validity are primarily relevant for scientists offering scien-
tific and practical conclusions based on data analysis, it should be remembered that in
the absence of validity, comparison and contrast of data will not be at least correct, and
the final product will not meet the considerations of safety and protection of patient
rights.

Subjective principles. The above “objective” ethical principles of work with Al
(safety, explainability, efficiency, controllability), according to the authors, should be
supplemented by “subjective” principles of work with AI, which, as already mentioned
above, are largely related to the attitudes of society and individuals, determined by the
level of education, ethical and legal norms, attitude to scientific research, the degree of
prevalence of the use of Al etc.
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The second block of principles, including the principle of justice and the principle
of trust, can be conditionally called “subjective’, since it is determined to a greater ex-
tent by the internal attitudes of an individual (society), associated with the inclusion
in the process of interaction with Al and personally colored perception of this process.

Principle of fairness. Fairness as an ethical principle implies the possibility of equal
access to the use of Al systems, as well as the possibility of not interacting with Al
or replacing Al systems with human actions. For example, many patients (research
participants) may not have access to the electronic devices/programs being used, may
also lack the knowledge and skills to use different Al technologies in the absence of
assistance (this is especially true for the elderly), etc. Consequently, for many research
participants and patients, the use of various medical programs, devices, etc. up to and
including booking an appointment with a specialist on a website may be difficult and
sometimes even impossible. Addressing issues related to equality of access requires the
researcher to clearly identify vulnerable groups for whom the access to Al systems may
be difficult or impossible for various reasons, and to initially provide for the possibility
of replacing Al algorithms with human actions. For example, to provide an opportuni-
ty to order booking to a specialized doctor by phone (without using the Internet), or,
for example, instead of using special equipment (devices) at home, to provide the right
to perform the necessary actions in a polyclinic under the supervision of specialized
specialists, etc.

Undoubtedly, with the development of Al technologies, the education of society
and human ability to use AI technologies are developing in parallel, but we should not
forget that today quite a large percentage of people are not capable, do not have the
physical ability or for value reasons do not want to work with Al systems, but it is not
humane to deprive them of quality care. It is important to understand that provision
of equal access of patients to treatment and other means of health care presupposes the
availability of special knowledge and skills of health care workers, including the ability
to competently explain and teach how to operate the necessary Al systems, inform
about the use of devices, etc.

The problem of inequality of access to Al systems, which, in fact, becomes the
basis for Al discrimination, is complemented by another implicit problem, which can
be defined as “latent” discrimination. The latter is related to the cognitive bias of de-
velopers which is transferred to the AI system. While “explicit” discrimination is quite
easy to detect by a researcher or medical professional, “latent” discrimination is much
more difficult to deal with. For this purpose, the physician, researcher, as well as the
expert, consultant will have to evaluate the system from the point of view of non-dis-
crimination, eliminate the possibility of inequality of opportunities and ensure that
the algorithms work in accordance with the ethical principle of fairness. For example,
to evaluate and change (if possible) the parameters of the system which gives inequal-
ity of access, results on the basis of race, nationality, gender, political views, religious
beliefs, age, social and economic status or privacy information. According to M. Pizzi
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and his colleagues, Al algorithms can “reinforce existing inequalities between people
or their groups, as well as exacerbate the disadvantage of certain vulnerable demo-
graphic categories” [5]. [5].

The principle of fairness thus places serious demands on the developers of Al sys-
tems, requiring not only to analyze the system for the presence or absence of discrim-
ination, but also to take measures to verify the data set used for machine learning. An
important task becomes the creation and application of methods and software solu-
tions that initially prevent the occurrence of discrimination, as well as the adaptation
of algorithms in accordance with national priorities and preferences, mentalities, and
the specifics of national (regional) health care systems. As noted in the report on the
role of Al in humanitarian research “..a system developed in Silicon Valley but de-
ployed in a developing country may not be able to take into account the unique polit-
ical and cultural characteristics of that country. The developer may not be aware that
in the country N certain stigmatized populations are underrepresented or invisible in
the datasets, and therefore will not correct the training model for this bias “ [5]. Thus,
the main ethical recommendations for implementing the principle of equity are that
developers should pay attention to the specifics of the model they will be working with,
including its sociocultural characteristics. Constant consultations of developers with
specialists of the professional sphere for which the program (algorithm) is developed
are also necessary. It is also important to develop competent and understandable in-
structions for working with a particular AT system.

On the part of health care professionals, to ensure the principle of equity, it is
necessary to improve their skills (level of knowledge) in the context of working with
Al to follow the instructions precisely and to carry out mandatory pre-testing of the
system’s operation, identifying risks with regard to possible discrimination of patients,
followed by the implementation of appropriate corrections (if necessary).

The principle of trust. This is the most complex ethical principle due to its “sub-
jectivity” and relativity - the principle of trust, on which the relationship between hu-
mans and Al systems is based. This principle in relationship between humans means
confidence in a person, his integrity, sincerity of intentions and, as a consequence, for-
mation of relations based on such confidence. However, in the situation with Al both
humans and “inanimate” Al participate in the interaction system, therefore, along with
“confidence’, the subjective feeling of reliability and acceptance is also significant for
the formation of trust.

Understanding trust involves at least three “slices” of the relationship:

- trust of consumers of information products to developers, assuming constant
and direct solution of problems arising with them;

- trust of developers to consumers, understood as confidence in the responsibil-
ity, literacy, thoroughness of consumers in relation to Al strict adherence to prepared
instructions;

- trust of consumers in Al itself, expressing most often a subjective emotional
attitude of a human to AL
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All these three “layers” of trust are based on the solution of several basic problems.
First of all, it is the problem of user data security, which becomes maximally relevant
in the context of medicine and healthcare [14].

Fundamental to resolving the issue is a clear definition of the concepts of “iden-
tifying data” (data through which a specific human can be identified) and “non-iden-
tifying”, “reversibly anonymizable”, pseudo-anonymizable, personal, etc., data used in
modern scientific discourse.

The next step is the formation of the possibility to use personal data (with the per-
mission of its owner) and personal information in a limited way; i.e., the construction
of Al systems taking into account the restriction and regulation of access to data. For
example, in medicine, including biomedical research, the issues of access to patient
data become extremely sensitive: this is associated, in particular, with the problem of
possible access to medical history, screening results, etc. information about patients
by specialists who are not directly involved in research or medical care (employees of
information services, developers, personnel servicing Al systems, etc.), as well as by
specialized doctors, medical personnel not related to treatment and examination of
patients, and also by specialists who are not involved in the development of Al systems.

This problem is especially complicated in connection with the use of big data,
which is a huge amount of information about each patient or subject (not only med-
ical information), accumulated by AI systems through social networks, indicators of
various devices, and even through telephone conversations. Of course, analyzing such
complex data is absolutely invaluable for medicine, but the personal data risk of be-
coming open for unauthorized persons is quite high. For example, when undergoing
genetic testing, a patient receives very important information, possibly even determin-
ing his or her future (hereditary diseases, the possibility of having children, predispo-
sitions to diseases, etc.), but the leakage of such information can literally ruin his or
her life. Thus, the issue of regulating/restricting access to data is complemented by the
requirement of data protection through the development of algorithms that are as free
from external and internal risks as possible.

The second basic issue related to trust is informed consent. Informed consent of
the patient (hereinafter - IC) is a prerequisite for any action in medicine and health
care, IC for complex interventions is understood as a formal document where, based
on the information provided about the intervention to be performed, possible risks
and potential benefits, the patient gives his or her permission (consent) to participate
in [3; 4]. Unfortunately, even carefully designed consent does not always meet the eth-
ical requirements of working with Al systems. For example, the patient is not always
informed or asked his/her will about further storage and use of the biological material
taken from him/her, screening and diagnostic data, which is necessary for the creation
of databases, not always informed about the use of Al systems (e.g., during surgery),
not to mention the usual questionnaire with the use of Al etc. The IS should also
include explanations about the possible use of mobile applications (if applicable), ex-
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plaining that these devices are not intended for use in medical diagnosis, monitoring,
treatment, rehabilitation, do not meet the information security requirements under
the principles of “designed security” and “designed privacy” [2].

And, of course, the decision of the individual that he or she expresses in the IP
regarding his or her data and biological materials must be steadfastly respected. Vari-
ous types of informed consent, including those that allow the appointment of a ‘third
party’ to subsequently decide on the use of data and materials, or to restrict use and
destroy data, have already been sufficiently developed within the research ethics, and
the authors do not consider it necessary to dwell on this issue in detail [16].

Another problem related to Al trust, according to the authors, is the regularly
encountered “fear” or rejection of AI by humans. The solution to this problem lies in
educating and enlightening society, creating reliable AI algorithms, and building hu-
man confidence that the final decision always rests with the individual. We are talking
about individual’s unconditional right to dispose of his or her data, to make decisions
based on the information provided and personal values. In the context of biomedical
research, it is important to emphasize the right and responsibility of human beings to
make important decisions about life and health. Examples of such “human” decisions
in biomedicine are those which determine the quality of life, health and existence in
society - e.g., diagnosis, palliative care decisions, allocation of limited life support re-
sources, etc. Al can replace human labor or analytical activities, but in most cases,
Al cannot replace humans “when making decisions on particularly sensitive issues
or on problems without addressing which significant negative consequences may oc-
cur” [24] [24].

Addressing human distrust of Al and sometimes aggression towards Al is also
provided through:

- transparent analysis of errors made by Al and their subsequent elaboration
(which is closely related to the implementation of ethical principles of safety, explain-
ability, manageability);

- providing for “human” alternatives to Al systems (e.g., alternatives to the use
of “bots”);

- assessment of the professionalism of program developers within the frame-
work of access to the creation of a socially significant product, coupled with interdisci-
plinary discussion of such programs;

- mandatory incorporation of ethical imperatives and algorithms into AI pro-
grams;

- engaging independent experts for highly qualified evaluation of Al systems.

Summarizing the explanation of the above-mentioned principles of Al use in
medicine and healthcare, the authors visualize their ideas in the figure, suggesting a
hierarchy of relevant principles: from the principles of bioethics - to objective princi-
ples of Al use - and, further, to its subjective principles.
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Figure 3: Hierarchy of ethical principles of AI support

Conclusions. Summarizing the results of the conducted research, the authors
believe that explication and analysis of the main ethical principles of Al support in
medicine and healthcare in the context of safe, mutually beneficial and conflict-free
interaction between Al, humans, society and nature is the first step to comprehend
the new challenges of modern healthcare, which allows us to create a basis for solving
problems related to both the development and training of Al and the organization of
modern medical care.

Along with the suggestions addressed to Al developers and users, which have al-
ready been made in the article, we consider it necessary to emphasize the following
important points:

- the solution of problematic issues related to the use (improvement) of Al
should be interdisciplinary practically at all stages of the Al life cycle, because inter-
disciplinarity allows to combine the efforts of specialists in the field of Al creation,
specialists in the professional sphere for which the Al system is developed, as well as
specialists in the field of ethics, law, psychology, etc., who ensure the adaptation of Al
to work in society and human adaptation to work with AI;

- the creation of ethical codes for Al is now necessary for all participants of the
Al-human interaction process. Despite the fact that in recent years many organiza-
tions of the world, both local and supranational, have been developing such codes, the
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problem remains open due to the fact that the created codes are not based on common
principles, are often created for the values and needs of a particular organization or
project and have no legal force [16]

- anecessary step for the development of Al is the creation of a legal framework
based on ethical principles of work with AI, which defines the responsibilities, rights
and obligations of the parties - participants in the process of development and use of
Al

- public education about Al, continuous training on Al in the health care system
is a necessary foundation for the development of modern medical science and practice
(11];

- an important role in the ethical support of the use of Al in medicine and
healthcare should be assigned to ethical committees, commissions (or other ethical
structures). In the system of biomedicine, these are, first of all, NECs which provide
ethical expertise of research, assess compliance with human rights and rights of na-
ture, compliance with ethical and legal principles of research [10]. Unfortunately, the
existing NECs in the field of medicine are not always ready to qualitatively conduct
ethical support and expert review of research organized with the use of A, due to in-
sufficient knowledge about AI, undeveloped ethical (and legal) norms of research with
the use of Al lack of appropriate recommendations, etc. In other professional spheres
related to human, social, and natural research (sociology, pedagogy, psychology, his-
tory, ecology, etc.) in our country there are actually no ethical structures for research
expertise. To date, there are no guidelines or legal basis for them, and accordingly the
actual practice of ethics committees outside medicine is extremely rare. Establishment
and operation of ethics committees is a modern requirement for the development of
science in our country.

Summarizing the ideas developed in the article, it should be noted that the topic of
Al research is still open for study, and of particular importance today are the issues of
Al ethics. In the context of medicine and healthcare, working with Al requires ethical
structures which are capable to advise a healthcare professional, conduct expert exam-
ination of the obtained materials, promote the dissemination of scientific knowledge
in society, etc. The development of a paradigm for such structures and the study of best
practices is a topic which requires further research and development.

References

1. Aseeva I. A. Al and big data: ethical problems of practical use (analytical review) //
Social and Humanities. Domestic and foreign literature. Ser. 8, Naukovedenie: Abstract jour-
nal. - 2022. - Ne. 2. - P. 89-98.

2. Bryzgalina, E.V,, Alasania K.Y, Varkhotov T.A., Gavrilenko S.M., Ryzhov A.L., Shko-
mova E.M. Biobanking: socio-humanitarian aspects. - Moscow: Moscow University Publish-
ing House. - 2018. - 232 p.

Journal of Digital Economy Research



Valeria N. Sokolchik, Aleksey I. Razuvanov

3.  Goloborodko N.V,, Sokolchik V.N., Aleksandrov A.A. Recommendations on obtain-
ing informed consent for participation in scientific research: textbook - Minsk: BeIMAPO. -
2020. - 36 p.

4. Voluntary informed consent (2022) / Scientific Editor A.G. Chuchalin, E.G. Greben-
shchikova. - Moscow: Veche. - 2022 - 288 p.

5. Al in humanitarian action: human rights and ethics // icrc.org URL: https://inter-
national-review.icrc.org/sites/default/files/reviews-pdf/2021-12/TRRC_913_pp18734_Article_
by_Pizzi Romanoft Engelhardt RU.pdf (accessed 11.11.2023).

6. Code of Ethics in the field of AI // Al Alliance Russia URL: https://ethics.a-ai.ru/
(accessed 11.11.2023).

7. Preliminary Draft UNESCO Recommendation on Open Science // unesco.org URL:
https://unesdoc.unesco.org/ark:/48223/pf0000374837_rus (accessed 11.11.2023).

8. Razuvanov A.L, Sokolchik V.N. Ethical challenges of the application of Al in medi-
cine and medical research // Voprosy organizatsii i informatizatsii proizvodstva. - 2023. - Ne2
(115). - P. 43 - 95.

9. Romanova LN., Naumov O.V. Application of Al in healthcare // Sustainable develop-
ment: research, innovation, transformation : Proceedings of the XVIII International Congress
with elements of scientific school for young scientists. In 2 volumes, Moscow, April 08-09,
2022 / Volume 1. - Moscow: Moscow University named after S.Y. Witte. S.Y. Witte. - 2022. -
P. 460 - 468.

10. Sokolchik V.N. The role of ethics committees in ensuring human rights in biomedical
research and testing in the Republic of Belarus // Proceedings of the Belarusian State Technical
University. - ser. 6 Nel. - 2021. - C. 146 - 150.

11. Sokolchik V.N.. Open science as a new paradigm of scientific research: problems and
prospects (on the example of biomedical research) // Proceedings of BSTU. Series 6: History,
Philosophy. - 2023. - Nel (269). - P. 163 - 169.

12. ShnurenkolI. AT on the verge ofanervousbreakdown // Expert.-2109. - Ne1-3(1103). -
P.39-42.

13. Al in medicine regulation News 16/08/2021 // European Medicines Agency URL:
https://www.ema.europa.eu/en/news/artificial-intelligence-medicine-regulation ~ (accessed
11.11.2023).

14. Blueprint for an AI Bill of Rights // The White House URL: https://www.whitehouse.
gov/ostp/ai-bill-of-rights/ (accessed 11.11.2023).

15. Ethics and governance of Al for health / WHO URL: https://www.who.int/publica-
tions/i/item/9789240029200 (accessed 11.11.2023).

16. Fjeld ], et al. Consensus in Ethical and Rights-based Approaches to Principles for Al
// Berkman Klein Center Research Publication. - 2020 - Ne. 2020-1. P. 37 - 48.

17. Hagendorff, T. The ethics of Al ethics: An evaluation of guidelines // Minds and Ma-
chines. - 2020. - V. 30. - Ne. 1. - P. 99-120. URL:https://doi.org/10.48550/arXiv.1903.03425

18. Liu X,, et al. The medical algorithmic audit. // The Lancet Digital Health. - 2022. -
V. 4, Issue 5, May 2022. P. 394-397 URL:https://doi.org/10.1016/52589-7500(22)00003-6

19. Looking before we leap. Expanding ethical review processes for Al and data science

research // Nuffield Foundation URL: https://www.adalovelaceinstitute.org/report/looking-be-
fore-we-leap/ (accessed 11.11.2023).

Vol. 1. No 4.2023

83



m

84

20. Naik N, et al. Legal and Ethical Consideration in Al in Healthcare: Who Takes Re-
sponsibility? // Front Surg. - 2022. - Ne 9, 266 p.

21. Oakden-Rayner L., et al. Validation and algorithmic audit of a deep learning system
for the detection of proximal femoral fractures in patients in the emergency department: a di-
agnostic accuracy study // The Lancet Digital Health. - 2022. - Volume 4, Issue 5. - p. 351 - 358.
URL: https://doi: 10.1016/52589-7500(22)00004-8

22. OECD Legal Instruments // OECD URL: https://legalinstruments.oecd.org/en/in-
struments/OECD-LEGAL (accessed 11.11.2023).

23. Recommendation on the Ethics of AI // UNESCO.ORG URL: https://unesdoc.unes-
co.org/ark:/48223/pf0000380455.locale=en (accessed 11.11.2023).

24. Reddy S. Explainability and Al in medicine //The Lancet Digital Health. - 2022. -
T.4.-Ne. 4. P.214 - 215. https://doi: 10.1016/52589-7500(22)00029-2)14. Ne 33(3). - P. 245-257.
https://doi: 10.1007/s10654-018-0385-9.

25. Statement on Al robotics and ‘autonomous’ systems // europa.eu URL: https://op.eu-
ropa.eu/en/publication-detail/-/publication/dfebe62e-4ce9-11e8-beld-01aa75ed71al (ac-
cessed 11.11.2023).

26. The Worst Computer Bugs in History: Race conditions in Therac-25 // BugSnag URL:
https://www.bugsnag.com/blog/bug-day-race-condition-therac-25/ (accessed 11.11.2023).

27. Vincent-Lancrin, S., van der Vlies, R. Trustworthy AI (Al) in education // Promises
and challenges. - 2020. - P. 117 - 125. https://doi: /10.1787/19939019.

Journal of Digital Economy Research



