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AHHOMayus.

B 2020 2. 8 pamKax «3IKCnepuMeHma no Ucnob308aHUI UHHOBAYUOHHbIX MexHo102ull 8 0610Cmu KOMNb6IOMePHO20 3pe-
HUS 041 aHA/AU3a MeOUYUHCKUX u306paxceHuli u daneHeliwe20 npuMeHeHUs 8 cucmeme 30pasooxpaHeHuUs 20poda Mock-
861» BbI10 NPOBEOEHO MYMbMUYEHMPOBOE NPOCNEKMUBHOE UCC1e008aHUE Len1eco0b6pa3HOCMU NpUMeHeHUs mexHoo2ul
UCKYCCMBEHHO20 UHMeNNeKMa 8 yC108UsiX peanbHol KAUHUYecKol npakmuku. B ucciedo8aHUU npuHaau yyacmue 18
pasauyHsIX cucmem MW, docmynHeix 014 538 epayeli-peHmaeH010208, pabomarowjux ¢ eduHol paduonozuyeckol UHHOp-
mayuoHHol cucmemoti (EPUC EMUAC).
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OyeHka yenecoobpazHocmu eHedpeHUs UCKYCCmeeHHo20 UHmennekma (M) ocyujecmensinace no pasauyHelM acnekmam,
8K/IIOYAS NPUEMNEMOCMb, CNPOC CO CMOPOHbLI 8paYeli-peHmaeH0/10208, KQYeCmeo peanusayuu, cnocobHocme adanma-
Yuu U 8 KOHEYHOM UMmoze cmeneHb 8030elicmeus Ha NPouU3800UMeNbHOCMb Mpyoa.

Mamepuanom pabomesl 6ei1u pesynemamel 1 762 949 uccnedosaHuli u daHHele 15 028 pesynsmamoe obpamHol cea3u
om epayeli-peHmaeH0/10208 N0 HECKOAbKUM MOOA/IbHOCMAM.

B pesynemame npogedeHus ucc1e008aHUSA B8biIBNEHO, YMO 808/€4eHHOCMb 8payveli-peHmaeH0/10208 8 NpuMeHeHue
nU-Cepsucoe cocmasuna 22,4%. lpakmu4eckoe Ucnose308aHUe peasnsHslX VM-npodykmoe noaoXumensHo U3MeHU/10
omHoweHue spa4eli K mexHoa02uAM WV, Obecnequnu aHanU3 pe3y/bmamos /y4essix ucc1edo8aHulli e npedenax yc-
MaHo8MeHHbIX 8peMeHHbIX Hopmamueos 65% WU-Cepeaucos. BuisissieHO docmosepHoe CHUXeHUe 0umensHoCmu noo-
20mMosKU onucaHull pesynbmamos npopunakmuydeckoli mammozpaguu 8 ambynamopHom 3eeHe Ha 15,0% (p = 0,03), 8
cmayuoHapHom 38eHe - Ha 50,0% (p = 0,05). BeiagneHo docmosepHoe ygeaudeHue 0AUmensHOCMU onucaHull pesyne-
mamoeg KoMnsromepHol MomMo2paduu/HU3Ko003HOU KoMnetomepHoU momozpaduu 0418 8bi6AEHUS 3/10KA4eCMBeHHbIX
H08006pa308aHUl nezkux Ha 42,0% (p = 0,04). PazHoHanpasneHHsIl xapakmep eausHUA MN-Cepsucos Ha npou38o0u-
menbHOCMb Mpyda spayeli-peHmaeH010208 mpebyem OasnbHeliwe2o yenybneHHo20 U3y4eHUs.

AHGAU3 NP0BeO0eHH020 UCC/1e008AHUSA N0380/155eM N0380/1U/ COE/NaMb 861800 O YeanecoobpasHocmu npumeHeHus N-Cep-
sucoe 8 siy4esoli duazHoCmuKe 0/151 N08bIWEHUS Npou3800UMensHoCMuU mpyda spayeli-peHm2eH010208, 8 MOM YUC/E 8
ycnosusx upessbiyaliHelx cumyayull. Pesyasmamel pabomsi mexHonoauli VM donxcHel 8 0653amensHOM nopsoke eepu-
duyuposamecsa 8payom.

Knroyeesie cnoea: sny4esad ouazHOCMUKQ, MAWUHHOE O6y‘4€HU€, UCKyCCfnSEHHbIlj UHmMesnsnekm.

Ana yumupoeanua: Moposos C.[1., Baadsumupckuli A.B., LLlynekuH W.M., Jleduxoea H.B., Apzamacoe K.M., AHOpeli-
yeHko A.E., JloeyHoea T.A., OmensHckas O.B., [ycee A.B. ViccredoeaHue yesnecoobpasHoCmu npumeHeHus MmexHoso-
2ull ucKycCcmeeHHO20 UHMesekma 8 /y4egoli duazHocmuke. Bpay u uHpopmayuoHHsle mexHoaozuu. 2022; 1: 12-29.
doi: 1025881/18110193.2022_1_12

13



HBPAY

B L SRENAumonHuIE OpurvHanbHble UccrnenoBaHus

MOROZOV S.P.,
Dr. Sci. (Medicine), Professor, Research and Practical Clinical Center for Diagnostics and Telemedicine
Technologies of the Moscow Health Care Department, Moscow, Russia, e-mail: morozov@npcmr.ru

VLADZYMYRSKYY A.V.,
Dr. Sci. (Medicine), Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies
of the Moscow Health Care Department, Moscow, Russia, e-mail: a.vladzimirsky@npcmr.ru

SHULKIN 1.M.,

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies
of the Moscow Health Care Department, Moscow, Russia, e-mail: i.shulkin@npcmr.ru

LEDIKHOVA N.V.,

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies
of the Moscow Health Care Department, Moscow, Russia, e-mail: n.ledikhova@npcmr.ru

ARZAMASOV K.M.,
Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies
of the Moscow Health Care Department, Moscow, Russia, e-mail: k.arzamasov@npcmr.ru

ANDREYCHENKO A.E.,

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies
of the Moscow Health Care Department, Moscow, Russia, e-mail: a.andreychenko@npcmr.ru

LOGUNOVAT.A,,

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies
of the Moscow Health Care Department, Moscow, Russia, e-mail: t.logunova@npcmr.ru

OMELYANSKAYA O.V,,
Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies
of the Moscow Health Care Department, Moscow, Russia, e-mail: o.omelyanskaya@npcmr.ru

GUSEV A.V.,

PhD, K-SkAl, Petrozavodsk, Russia; Russian Research Institute of Health, Moscow, Russia,
e-mail: agusev@webiomed.ai

FEASIBILITY OF USING ARTIFICIAL INTELLIGENCE
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Abstract.

The rationale for use of artificial intelligence (Al) in radiology departments to analyze medical images in real-life clinical
practice was studied in a multicenter prospective trial. This was a part of the “Experiment on the use of innovative
technologies in the field of computer vision for the analysis of medical images and further use in the healthcare system of
Moscow” taking place in 2020. The trial included 18 different Al systems and 538 participating radiologists, all working within
Unified Radiological Information Service. We evaluated applicability of Al systems, demand from radiologists, the quality of
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Al implementation, radiologists adaptability and Al impact on the overall radiologists productivity.

The final analysis included 1 762 949 Al processing results and 15 028 feedbacks from radiologists.

Commitment of radiologists to use Al systems was 22.4%. Also 65% of the tested Al systems didn’t increase maximal timeline
set for the image analysis. Al implementation for analyzing prophylactic mammography images accelerated delivery of the
results in outpatient and inpatient setting by 15.0% (p=0.03) and 50.0% (p=0.05) respectively. Lung CT and low-dose CT image
analysis (searching for potential lung cancer) took radiologists longer to perform by 42.0% of their standard time (p=0.04)
when using Al systems. Such contradictory results of Al implementation in different radiology sub-specialties need to be
further analyzed.

Overall the study results suggest time-saving rationale for using Al systems in radiology departments, including emergency
settings. The output of Al image analysis should be verified by radiologist.
Keywords: radiation diagnostics, machine learning, artificial intelligence.
For citation: Morozov S.P., Vladzymyrskyy A.V., Shulkin .M., Ledikhova N.V., Arzamasov K.M., Andreychenko A.E., Logunova

T.A., Omelyanskaya O.V., Gusev A.V. Feasibility of using artificial intelligence in radiation diagnostics. Medical doctor and
information technology. 2022; 1: 12-29. doi: 1025881/18110193.2022_1_12
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BBEOAEHUE
B Poccuitckoin Pepepaunn npuHata CtpaTervs

Pa3sBUTUA UCKYCCTBEHHOrO nHTennekTa (1MW), B Ko-

TOPOV 34paBOOXpaHeHue BblAeNeHO KakK OfAHa 13

NPUOPUTETHBLIX OTpac/iein AN PasBUTUA U BHeA-

peHna U (Ykas [lMpesngeHta PO ot 10.10.2019

Ned90 «O pa3BUTUU UCKYCCTBEHHOIO WIHTEsJIeKTa

B Poccuinckoni ®depepauumny», http://publication.

pravo.gov.ru/Document/View/0001201910110003).

JNlyyeBas agnarHoctrka (J14) ABnseTca BaXxHelLwen

YacTblo 06LLero eyebHO-ANArHOCTUYECKOro Mpo-

Lecca, NpeAoCcTaBAsoLLEero BpadaM KANHULMCTam

LEeHHY MHbOpMaLMIO MpY MOCTaHOBKE AMarHo3a,

ornpeAeneHnn TakTUKK NeYeHns, KOHTpose AuHa-

MUKW N BOCCTaHOBJIEHMA NaLMeHTOB. B 3Tol cBA3N

npumeHeHve W ans nosblweHns 3G HeKTMBHOCTY

paboTbl MoApa3feneHnii ay4eBOM AMNArHOCTUKM
npeacTaBAseTcs O4HVM 13 Hanboee nepcnekTns-

HbIX MOAXOA0B K MOBbILLEHNO 3ddeKTUBHOCTY pa-

60Tbl CUCTEMbI 34PaBOOXPaHeHNs B LiesioMm [1].
HeB3npas Ha KonoccasbHbIA MHTEpeC, B3pPbIB-

HOW pOCT pa3paboTok 1 nybavkauwmii, céop 1 npeso-

CTaBneHme JOCTOBEPHbIX J0Ka3aTeNbCTB Lenecoob-

Pa3HOCTX MPUMEHEHUS MPOrpamMMHbIX MPOAYKTOB

Ha OCHOBe TexHonornin M Bce eLLe sBnsieTca Hefo-

CTaTouHbIM. [TogasnsoLLee YMCI0 HayYHbIX nccne-

ZIOBaHN B 3TON chepe HOCUT TEXHONOTNYECKNT Nan

MaTeMaTUYecKnin xapakTep 1 He COOTBETCTBYeT Tpe-

60BaHNAM JoKasaTeNlbHOW MeAuunHbI [2]. Pe3ynb-

TaTbl KAMHUYECKMX wncnbitaHnini A nybnankyroTcs

KpariHe peiKo 1 B OCHOBHOM MpPeACTaB/AoT cO60M

OrpaHnYeHHble UCCIefoBaHVsA. B aTol cBs3n 6bi10

npeasioXXeHO NpoBejeHne CUCTEMaTUYeckoro aHa-

NIN3a faHHbIX, HAKOM/IEHHbIX B XO4e KOHTpO/Mpye-

MO0 Hay4YHOro nccaefoBaHus, 419 GopMMpoBaHUS

BbIBOZOB O MPaKTUYeCKOV LiefecoobpasHocT npu-

MeHeHVa N B peanbHON KNMHUYECKOI NMpakTuKe.
Lienb mnccnepoBaHusA: M3y4nTb Lenecoobpas-

HOCTb MpVMeHeHnsa TexHonoruin A, B Tom umncne

C NO3UNLMIA TEXHONOMMYECKOro KayecTBa W yCTOM-

UYMBOCTU CEPBUCOB, UX BAUAHWSA Ha YA0BNETBOPEH-

HOCTb 1 MPOM3BOANTENBHOCTE TPYAa Bpayen-peHT-

reHo/10roB.
3agaum nccnepoBaHuUs:

1. OueHUTb rOTOBHOCTb Bpayeli-peHTreHo0roB K
NPaKTUYeCcKOMy WMCMO/Ib30BaHMNIO TEXHOJIOMUIA
nn.

2. OueHnTb 3ddekTMBHOCTL paboTel NW-CepBu-
COB M CPaBHUTbL MX MO NMapaMeTpam npakTnyec-
KOro MCNob30BaHUS.
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3. W3yuutb BansaHne NN-CepBUCOB Ha 4/INTENIBHOCTb
OMnuCaHuin pe3ynbTaToB JlyYeBbIX UCCIeLOBAHW.

4. OueHWTb KayeCTBO N HAAEeXHOCTb NPUCYTCTBY-
roLLMX Ha pbiHKe NW-CepBurcoB.

MATEPUAJIbl U METOObI

MynbTULEHTPOBOE MPOCMeKTBHOE UCCNes0Ba-
Hue uenecoobpasHocTn npumeHeHns WIN-Cepsu-
coB (feasibility study) BbiImoOAHEHO B pamkax «JKc-
neprMeHTa Mo MCNONb30BaHUIO MHHOBALMOHHbIX
TEXHOMOMMN B 06NaCcTN KOMMbIOTEPHOrO 3peHus
ANS aHanM3a MefULMHCKNX N306paxeHnii 1 Aanb-
HeWlero NprYMeHeHNs B CUCTEMe 3/paBOOXpaHe-
HUA ropoZa MOCKBbI», MPOBEAEHHOro B Nepuoj ¢
01.01.2020 no 31.12.2020 B 296 MeANLMHCKNX Op-
raHmsauuax JenaptaMeHTa 34paBOOXPaHEHUs ro-
poZa MoCKBbI, OKa3blBaKOLLMX B3POC/IOMY Hacene-
HUO MEepPBUYHYI0 MeAnKO-CaHUTapHYH MOMOLLb B
ambynaTopHbIX YCIOBUSIX U CNeLMann3npoBaHHYyo
MeMLIMHCKY MOMOLLb B CTaLIOHaPHbIX YC/TOBUSIX.

KoopaVHauVOoHHbIe, Hay4YHble, MeToonornyec-
Kne 1 obpasoBaTesibHble 3ajauyn UCCAef0BaHMUSA
BbIMOJIHEHbI KOM1eKTUBOM BY3 «HayuHo-npakTtu-
UeCKU KIIMHUYECKNA LLeHTP ANArHOCTUKK 1 Tene-
MeANLIMHCKMX TeXHONOornin lenapTaMeHTa 34paBo-
oxpaHeHus MockBbI».

NccnepoBaHve opobpeHo HesaBUCUMbIM 3TU-
YeckMM KOMUTETOM MOCKOBCKOTO PervioHaabHOro
oTaeneHnst Poccuiickoro obLiectBa pPeHTreHoJs1o-
ros un pagwnonoros (MPO POPP) (npotokon 2/2020
071 20.02.2020). MeToavKa nccneioBaHns COOTBETC-
TByeT COBMeCTHOMY 3asiBNeHuto EBponeinckoro um
CeBepoaMepurKaHCKOro obLiectBa pajvoioroB v
4ap. 06 aTuke VW B pagnonoruum [3]. Ans BkAtoYe-
HUS B WCCNeAOBaHME MauMeHTbl MoANVCbIBaNU
cneumansHyro  dopmy  A06pOBONLHOIO  MHOP-
MWPOBAHHOIO corfiacusi, Aas AOMNOSHUTENBHOO
NHGOPMMPOBAHMSA NCMONBb30Banacb CrneLmanbHO
pa3paboTaHHas 6powtopa. ViccnegoBaHue  3a-
pernctpupoBaHo B 6a3e gaHHbix Clinical Trials ¢
npucBoeHneM naeHTUPUKaLMOHHOro Homepa ID
Clinical Trials NCT04489992.

TexHonornyeckon OCHOBOW AN MpOBeAeHVs
nccnefoBaHUA ctan EAvHBI pagmonornyeckuin nH-
bOpMaLMOHHBIT  cepBUC  «EAVMHON  MeAMLIMHCKOM
NHOOPMALMOHHO-aHAIUTNYECKON CUCTEMbI TOPOAA
Mocksbl» (EPUC EMWAC), KoTopbIi 06beanHsaeT pa-
6oumMe MecTa PpeHTreHO/1abopaHTOB, Bpayvein-peHT-
reHonoroB 1 935 AMarHOCTUYECKX KOMIMIEKCOB, ak-
KyMynmpyeT MHOOPMaLMIo O KaXA0M 0b6cneAoBaHNN
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1 NMpeaocTaBnseT JOCTyr K ero pesynbtataM A5 Je-
yalmx Bpadveli. MiccnefoBaHvie BbIMOAHEHO Mo 4 Mo-
JANbHOCTAM.

[ns yyactva B nccnefoBaHUM 6bia1 0TOH6PaHbI
39 NN-CepBucoB oT 21 KOMMaHWUU-pa3paboTumKa,
B TOM 4uncne 8 pOCCUNCKMX NpeacTaBuTenein 3apy-
6exHbIX pa3paboTunkos. N3 Hux 18 UIN-Cepsurcos
ObINN yCcnewHo nHTerpmpoBaHsl ¢ EPVC EMUAC un
MNCNOMb30BaHbl A1 OLEHKWN peasbHOro NoToka pe-
3yNbTaTOB Jly4eBbIX NCC/IeA0BaHWIA.

2022, N21

Pe3synbTatbl pabotbl NW-CepBMcOB Oblin fo-
CTYMHbI A9 KCMONb30BaHUA U oueHkn B EPUC
EMUWAC ansa 538 Bpaveii-peHTreHon0ros (dursmyec-
Knx nuu). Bo Bpems mccnegoBaHua noboi Bpau-
PEeHTreHoNor MOr W3yuYnTb pe3ynbTaTbl pPaboThl
nogknroyveHHoro NN-Cepsrica 1 1Croib30BaTk No
CBOEMY YCMOTPEHMI0, KOTOpoe 6b110 cyrybo aobpo-
BOJIbHbIM. [0 pe3synbTaTam paboTsl ¢ IN-cepBrcom
Bpay MOr TakXke J06pPOBOJIbHO 3anoNHUTE Gopmy
06paTHOW CBA3W.

Ta6nuua 1 — AcneKTbl OLeHKU uenecooGpaBHocwl npuMeHeHunsa TexHosiormm
NCKYCCTBEHHOIO UHTEJIJ1IeKTa B nyquoﬁ ANarHoCtTuke

Funotesel

Mprnemne-
MOCTb

BHegpeHne NN-CepBrCOB He Bbi3biBaeT
MHTepec nosib3oBaTenen (Bpayei-
PEHTreHoN0roB).

Vcnonb3oBaHve NW-CepBrCOB He n3MeHsieT

YPOBEHb YAOBNETBOPEHHOCTN MNON b3oBaTesnen

(Bpayeli-peHTreHo10roB)

Cnpoc PeanbHbil CNpoC Ha NOCTOAHHOE NCNOJ1b30-

BaHVe VIN-CepBncoOB y Nonb3oBaTenen (Bpayei-

PEHTreHOoN0roB) OTCYTCTBYeT

B ycnoBusax nHTerpaummn B pagmonornyeckyro
NHPOPMALIMOHHYO CUCTeMY CybbekTa PP
M-CepBuchl He obecnevaTt KaueCcTBEHHbI
aHanu3 pesynbTaTtoB >90% MccnesoBaHU B
yCTaHOB/NEHHblE BPEMEHHbIE PaMKMU.
Hyneeas azunomesa:

Peanun-
3auus

H,: {YpoBeHb aedpektos paboTbl NN-CepBrcos
TUMa «a» U/WNn «6» U/Mnu «B» W/MNn «r» N/nam

«a» n/vnn «e» >10%}

B ycnoBusix peanbHOro Npov3BoACTBEHHOro
npowecca oTAeNeHNA NyYeBO ANArHOCTUKIA
MIN-CepBucChbl He MOBANSIOT Ha CKOPOCTb
NOAroTOBKM OMUCAHWN Pe3ynbTaToB
nccneoBaHNin BpadaMum-peHTreHo10ramu.
Hyneeas 2unomesa:

H,: {CH1XXeHVe AnnTeNbHOCTY ONncaHnA
pe3ynbTaToB JlyveBblX NCCNef0BaHNT Npu
pabote NIN-CepBucos <30%}

Ha AaHHOM ypOBHe TeXHNYeCKoro passuTus
V-CepBuChbl He MOTyT 6bITb MHTErPUPOBaHbI
B CyLLeCTBYOLLME pajnonormyeckme
NHPOPMALIMIOHHbIE CUCTEMbI C A0CTAaTOYHbIM
YPOBHEM KayecTBa

VN-CepBuchl yTpaumBatoT
NPOU3BOAUTENBHOCTE NPY U3MEHEHUN
KJIMHUYECKOro KOHTEeKCTa NprUMeHeHns

Ocyuiec-
TBMMOCTb

VIHTerpa-
Lns

Cnoco6-
HOCTb

K aganTa-
Ln

Y0BNeTBOPEHHOCTL MOL30BaATENEN.
BoB/ieUeHHOCTb MNo/Ib30BaTeNel.
Mpeznonaraemas LenecoobpasHoCTb
NCMO/Ib30BaHUS.

MpeanonaraemMoe NonoXnUTelbHOE

WM oTpULIaTeNIbHOE BO3AElCTBIME Ha
MPOV3BOANTENILHOCTL U KaUYecTBO paboThbl
dakTUYecKoe UCroab30BaHMe.
HamepeHure npogonkaTe UCMOb30BaHNe

CreneHb peanv3aumm (06bem NpoaHaNN3MPOBaHHbIX
nccnefoBaHNn No BUAAM).

YpoBeHb 1 CTPYKTYpa TEXHONOrNYECKMX JedeKToB.
Bpewms, 3aTpaurBaemoe Ha 06paboTKy OAHOMO
nccneoBaHuA

nOJ'IO)KI/ITGJ'IbHOE/OTpVILI,aTeJ'IbHoe BO3AeVICTBVIe Ha
nponsBoANTE/IbHOCTb TPpyAa Bpal-IeVI-pEHTFeHOﬂOFOB

CooTBeTcTBME NHDPACTPYKTYPE 1 CTaHAaPTaM.
CKOpOCTb MHTErpaLuu.
YcTonumBocTb B pabote

CpOKW FrOTOBHOCTU K UCMbITAHUSIM OB6HOBIEHHbIX
anropnuTMOB.

Moka3saTenu Npon3BOAUTENBHOCTU 1 CTabUABLHOCTA
paboTbl MNPV N3MEHEHUN KNNHUYECKOr0 KOHTEKCTa.
AganTtupyemoctb N-CepBMNCOB B yCN0BUSAX
M3MEHSIIOLLLENCS INUAEMNONOTMYECKON 06CTaHOBKM
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WccnepoBaHme LienecoobpasHoCT NprMeHeHns
NW-Cepauicos (feasibility study) Bkntouano nsyyeHue
Pas/INYHbIX acnekToB, MpeAcTaBaeHHbIX B Tabauue 1.

WNcenepoBaHve BbIMONHEHO Ha MPUHLMMIAX CUC-
TeMHoro nogxoga. Npw ero nposegeHUn 6bIaN NC-
No/Ib30BaHbl METO/bl HayYHOro MO3HAaHWUS, BKJIHO-
yast aHanuTuyeckme (aHanus, cuHTes) [4]; coum-
onornyeckuii onpoc [5]; MeTos aHanUTU4Yeckoro
(MosnieMeHTHOro) HopMUpoBaHUA Tpyaa [6]; meTo-
Abl YHKLUMOHANBHOIO 1 KaiMbpoBOYHOrO TecTu-
poBaHVa VN-CepBnNCOB; METO/ TEXHOOMMYECKOro
MoHUTOpUHra NM-CepBKCoB, a TakxXe MeTo/bl CTa-
TUCTNYECKOro aHanu3a (onmcatesibHasa CTaTUCTUKA,
Kputepun CtbrogeHTa, MaHHa-YNTHN, YNIKOKCOHa,
KoadpduumMeHT koppenauuun [MMpCoHa, KpuTepui
LLannpo-Yunnka (npoBepka runoTtessbl 0 HOpMasb-
HOM pacrnpejeneHunm)); cTaTucTrnyeckas LocTosep-
HOCTb PasINYNIA: BEPOATHOCTM C/TyHaHOro Xapak-
Tepa pasnuni «p» — pasnnuunsa AoCTOBEPHbI MpuU
p<0,05; 95%- goBepuTenbHbIN UHTepBan (AN) —
pe3y/bTaTbl 3HaUVMbl TOJIBKO B Mpejeniax paccym-
TaHHOro MHTepBana.

Coumonornyeckoe wucciefoBaHne MpoBOAU-
JIOCb C Le/ibio coopa 1 cncTeMaTtmsaumy MHeHUM 1
OLIeHOK MPAaKTUKYOLLMX BpaYeli-peHTreHON0roB no
BOMPOCaM M1CMOb30BaHWA TexHonornin W B 1x npo-
deccrnoHanbHO fesTeNbHOCT METOA0M BbI6GOPOY-
HOro onocpesoBaHHOIoO COLMONOMMYECKOro onpoca.
CTpyKTypa ONpOCHKKa BKItOYana 5 610KoB, nccneso-
BaHVe npoBezeHo B 4 3Tana (tabn. 2).

C60p n aHann3 obpaTHOW CBA3U MO KOHKpPET-
HbIM KIMHUYECKUM C/ly4asiM OT MOJib30BaTenen
(Bpayei-peHTreHOI0roB) MPOBOAW/ICA NyTeM 3anos-
HeHWs cneuranbHOM 3KpaHHOM GOPMBbI, MHTErpupo-
BaHHOW B MHTepdeic aBTOMaT1U31NpPOBaHHOIo pabo-
yero Mecta Bpaya-peHtreHonora s EPMIC EMNAC.

XpoHomeTpark paboTbl Bpayei-peHTreHonoros
BK/IHOYa/ OLIeHKY BpeMeHu, 3aTpadveHHoro Ni-cep-
BMCOM Ha WHTeprnpeTaumto MNoJlyYeHHbIX AaHHbIX
Jly4eBOWN AMArHOCTUKU, U OLIEHKY BpPeMeHU, 3aTpa-
UYBAaEMOro BPaYOM-PEHTIEHO/IOTOM Ha onmncaHue
nccnefoBaHUS.

OpurmnHanbHble UccnenoBaHuUs

HopmaTnBHOe Bpemsa Ha aHanu3 6bI10 yCTa-
HoBNeHO B Makcmmym 10 muHyT. OnpegeneHve
ONVITENBHOCTU OMUCAHWIA pe3ynbTaToB /lyyeBblX
nccnefoBaHW BbIMOMHEHO Ha MPUHLMNAaX aHa-
nTn4Yeckoro (nosnemMeHTHOro) Metoja HOPMU-
poBaHus Tpyaa [6]. CpaBHeHVe ANNTENBHOCTA
OMWCaHWN BpavYaMuU-peHTreHonoraMmm pesysb-
TaTOB Jly4yeBbIX WCCAEL0BaHUM BbIMOJHEHO B
2-x rpynnax WAEHTUYHbIX MeULMHCKUX opra-
HM3auuii: pynna 1 (MejuuUMHCKMe opraHu3a-
umn po BHeapeHusa WIN-CepBucoB, B Nepuog
10.09.2019-13.07.2020) » Tpynna 2 (MeAnLMHC-
Kne opraHusaumm nocne sHegpeHunsa NA-Cepsu-
cosB, B nepnog 01.05.2020-25.12.2020).

[lna xpoHOMeTpaxa MCnonb3oBaHa apudmeTn-
yeckast pasHuLa Mexay BpemeHeM Hadasna paboThbl
Ha/ 3aKNoYeHreM 1 BpeMeHeM NepBoro nojnuca-
HUS 3akaroyeHns. Ecny ykasaHHaa pasHuua npe-
Bbllana 40 MUHYT, TO AaHHbIN CayYail N3 nccneso-
BaHWIN NCKIOYann (MoLOo6HbIE 3aep>XKK CBA3aHbI
C BbIMNOAHEHNEM OMUCaHUIA 0COB0 CIOXHBIX Ku-
HUYEeCKNX C/lydaes, NoayyeHMeM 3KCNepTHbLIX KOH-
CyNbTauUNi BHELLHMX CMeunanmncTos).

OueHKa KayecTBa W HafeXHOCTU paboTbl
NW-cepBuMcoB 6bia npoBeseHa METOAOM TEXHOO-
rMYeckoro MOHUTOPUHTIa y4acTBYHOLLNX B SKCNepu-
MeHTe NPOoAYKTOB.

PE3YJ1IbTATbI

Pe3ynbTaTbl COLlMONOrM4ECKOro

nccnepoBaHus

MNpoBegeHne 1oro 3Tana UccnejoBaHMA No3so-
JIVNO OLeHUTb CyObEeKTVBHbIE OXMAAHUS Bpadei
oT mcnonb3osaHua WNN-CepBucoB 1 3atem cpas-
HUTb OOBEKTMBHYI OLeHKY paboTbl ¢ HUMU. Mo
3TOMY Hanpas/ieHuto 6b110 nosyveHo 359 3anon-
HeHHbIX aHKeT (67,0% oT yncna Bpadyeri, paboTato-
wmx ¢ MN-Cepsucamn). PesynbTtaTbl aHanmM3a aHkeT
npeacTaBneHbl B Tabnmue 3.

MprmMeyvaTenbHO, YTO MO AaHHBIM MacLLITabHOro
MeXAyHapOoZAHOro onpoca Bpayei Iy4eBoi AnarHoc-
TUKW HabojaeTcd HeMHOro MHasa kapTuHa: 50,8%

Ta6nuua 2 — dTanbl npoeeneHuNda coumnosZiorm4eckKoro mccienosaHuma

1 Cpasy No OKOHYaH M1 0by4eHns | v Il 6nokn BonpocoBs
2 Yepe3s 3 MecsaLa paboTkl ¢ nepsbiM MIN-CepBricom Il v IV 610Ky BonpocoB
3 Mocne 1-ro mecsua paboTel co cnegytoLmm (He nepsbiM) N-Cepsricom IV 6nok Bonpocos

4 Yepes 6-8 mecsLeB ncnonb3osaHus VA-Cepercos (aekabpb 2020 — aHBapb 2021 rr.) 1l n V 6n0kn Bonpocos
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Ta6bnuua 3 — Pe3ynbTaTbl OLLEHKU CY6beKTUBHbIX OXXUOAAHUN Bpaden
oT ucnonb3osaHusa MN-Cepeucos

Bonpoc Pe3ynbTaThbl ccneaoBaHUA

[TomoxeT in W cokpatuTb KONMYeCTBO
MponyLeHHbIX KINHNYECKN 3HaUYNMbIX
naTonoruin?

Mo3Bonut An N 6onblue cocpesoTounTbCs
Ha Npo6aeMHbIX 061acTAX N306paAXKEHNIN?
Pewwint n IV npobnemy ysennymBsatoLLeincs
paboueri HarpysKku?

Oxwngaete aun Bel, uto MIN-Cepsuc cokpatut
BPeMsi Ha HamnvcaHme 3aKntYeHnin?

OMPOLLEHHbIX OXWAAKT CHUXEHWEe ANUTeNbHOCTY,
a 49,2% — HaobopoT, yBennYeHne AANTEeNbHOCTY
onucaHuin [8]. TakuMm 06pa3om, 0XNAAHMS MOCKOB-
CKMX Bpayel bonee HelNTpanbHbl, BbXUAATENbHbIE,
B TO BPEMS KaK OXUAAHWS MOYTY NONOBUHbBI MeXy-
HapOAHOWN ayANTOPUN MeHee ONTUMUCTUYHDI.

NHTepecHbl onaceHus, KOTOpble BO3HUKAOT Y
npodeccroHaNbHON ayaAnTopun B CBA3M C BHepe-
Huem TexHonornn NW. NpumeHeHne MCKycCTBEH-
HOro UHTeNNeKTa MOXeT YBeNN4YnTb KOJINYeCTBO
JNIOKHOMONOXUTENbHbLIX HaX04OK — TaK CYMTaroT
32,0% Bpauelr; yBennumntca Bpems paboTbl Bpaya
— 23,0%, ecTb puCK Nponycka 3Ha4YMMOIn NaTono-
v — 19,0%, 6yayT TPYAHOCTM MO NCMOIb30BaHMIO
NN B pyTuHHOI paboTte — 13,0%. Bce xe 13,0%
Bpayelr cumTarT, 4To npodeccns peHTreHosora
HaXOAWTCH MOJ Yyrpo30i B byayLLem.

Mony4yeHHble OTBeTbl CBUAETENLCTBYHOT O Hejo-
CTaTO4YHOM MHGOPMUPOBAHHOCTY BpaYeln o peasb-
HbIX BO3MOXHOCTSX W orpaHuyeHunsax U, a Takxe
0 HeAoCTaTOYHOCTM COBCTBEHHOrO MPaKTU4YecKoro
onbiTa. Ha MexzyHapoAHOM ypoBHe HabntoAaeTcs
Takasi Xe KapTuHa: 68,6% Bpaueil xoTenn bbl NPoNTY
JOMONHUTENbHOE YriybieHHoe 0byYeHne no BOM-
pocamM BO3MOXHOCTen 1 orpaHuyeHunin I, a 58,1%
— MO MPaKTUYeckM acrnekTam ero npuMeHeHus.
MpnmeyatensHo, YTo 11,1% ONPOLLEHHbIX XOTenwu
6bl y3HaTb «Kak BbDKUTb BO Bpems U-pesontoLmmny,
b 0,9% MeXAyHapoAHOM ayAnTopumn XoTenn obl
MOJIHOCTbIO M3bexatb npuMeHeHuns VA [8].

BTopoi aTan coLmonornyeckoro ncciesoBaHms
nokasa/, 4To nocsie HeCKOJIbKNX MecsiLieB akTBHO-
ro ncrnonb3oBaHnsa NN-CepBrncoB MHEHUS U OLLEH-
K1 Bpayen-peHTreHoN0roB nsmeHnance (Puc. 1).

Bo3moxHocTn TexHonorni MW cokpaTnTb KO-
JINYECTBO MPONYLUEHHbIX KAUHUYECKM 3HaYUMbIX

46,0% nonoxuntensHo, 36,0% — HeliTpanbHO, 18,0% — oTpuLaTeNbHO

43,0% nonoxuntenbHo, 38,0% HenTpanbHo, 19,0% oTpuuatenbHO
35,0% nonoxuTenesHo, 38,0% HelTpanbHO, 26,0% oTpuuaTensHO

33,0% NonoXmTenbHoO («cokpaTtuT»), 35,0% HelnTpanbHO
(«HnYero He N3MeHNTCA»), 32,0% oTpULATENIBHO («YBENUYNT»)

NaToNOrNi «MNOX0» oxapaktepusosanu 41,0% on-
POLLEHHbIX, «xopoLo» — 25,0%. 3aecb oTMedYaeTcs
oTpuuaTensHasa AMHaMUKa (Ha npeAbigyLiem 3Ta-
ne aHanornyHele 3HayeHnsa coctasnanm 18,0% wn
46,0% cOOTBETCTBEHHO).

OueHkn crnocobHocTn I momoyb Bpady 60/b-
e COCPeAOoTOoUNTBCA Ha MpobieMHbIX 061acTaX
N306paxeHn’i NPakTUYeckn He U3MeHUNUCb (He-
60o/blLUOE YyBenMYeHne JONN HelTpaNibHbIX oOue-
HOK). 3aTo CHU3WIUCbL OTPULATENbHbIE OLEHKN
BO3MoOXHocTe VN-CepBMCOB NO peLleHnto npo-
61emMbl MOCTOSIHHO YBe/IMYMBAIOLLECA TPYZAOBOM
Harpysky Ha Bpayei. Tenepb OLEHKY «M10XO0»
fann 16,0% pecrnioHfeHTOB (Ha 10% MeHblUe, Yem
Ha npejpblgyliem 3Tane). bonbluag 4YacTb OTBETOB
3[eCb «CMeCTUNacb» B HeMTPanbHYH CTOPOHy. Pe-
anbHOE CHXEeHWe AJINTeNIbHOCTU NOAroTOBKM OMNu-
caHunin 6narogapsi VIN-CepBucam ykasanm TONbKO
20,0% pecrnoHAeHTOoB, 34eCb NPOV30LLJIO CHUKEHNE
Ha 12,0%. CHM3MN0Cb KONMNYECTBO OTpULIATENIbHbIX
OLIEHOK, OLLyTVIMO BO3POC/I0 YMC/I10 HENTPASIbHBIX: C
35,0% 80 61,0%. NpumeyaTesibHO, UTO CyLLIeCTBEHHO
N3MEeHWNack CTPYKTypa OMaceHni, BO3HMKAOLWMX Y
Bpauyei 1n3-3a BHegpeHunsa TexHonornn M. MonHo-
CTbIO NCYE3N0 MHEHME O HaNNYMM PUCKa MPOMyCcKa
3Ha4YMMON naTtonoruu (Ha npegpiayliem stane —
19,0%). Ha 8,0% BO3pOCNIO YNC/IO YTBEPXKAAIOLLMX,
uTo N co3paeT pUCKN yBeNYEHWSA YMCIa NOXHO-
MONOXNTENbHbBIX HaxoAoK (¢ 32,0% o 40,0%). bonb-
LLiee YMC/I0 Bpayer-peHTreHoI0roB CTann yTBepX-
4aTb, UTO MX Npodeccns HaxoanTCH Moj Yyrpo3oi:
20,0% npotuB 13,0% Ha npegblayLLem 3Tane.

NTorosellA, 4 3Tan onpoca, NPoBefeHHbIN noc-
ne ANUTeNnbLHOro onbiTa pabotsl ¢ MIN-CepBucamuy,
no3Boaua cobpatb 320 3ano/iHeHHbIX aHkeT (67,0%
OT uncna Bpauei, pabotatowmx ¢ NN-Cepsucamn).
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EEFN
[ 1T Y]
=:BPAY
1 MHOOPMAUOHHEIE OpuruHanbHble UccnefoBaHUsa

BH rexHonorum

OyxnpoaeTte nNu Bbl, NN cokpawlaeT Bawm Kakune onaceHune Kakmne onaceHusa
yTto NN cepBuUC BpPEeMEeHHble 3aTpaThl oT BHegpeHuna N OT BHeapeHna NN
COKpPaTUT BpemMsa Ha cocTaBreHue y Bac Bo3HuKatoT y Bac Bo3HuKatoT
Ha HamuMcaHwe MPOTOKOMOB

3aK/ItoOYEHNI nccnegoBaHua

33%

20%

32% 19%
Huuero He U3MeHUTCA Mpodeccus peHTreHonora noa yrpo3omn ncuesHoseHna B Byayliem
mmm Cokpatut m YBenmumnTca BpemMs paboTbl
m VBEeMUNT mm YBeNNUYNTCA KOTMYECTBO JIOXKHO MOMOXKUTEbHbBIX HaXO40K

= PrCK Npornycka naTtoaorum
mmm TPYOHOCTb McMNonb3oBaHMaA MW cepBuca B paboTe

WU pelwaeT/cnocobeH pelwmTs
npobnemMy pactyLlein MHPGopMaLMOHHOMN
M TPyOOBOM Harpy3ku B Bawein pabote

MW no3eongaet Bam 6onblue
COCPEenoTOUNTLCS Ha 3HAUUMbIX
obnacTax n3obpaxeHnin nccnegoBaHmin

N noMoraeT yMeHbLWNTb

3HaYMMbIX pacxoxXaeHun "

Oxkmpaete n1un Bol, yto N cepBUC pelumnT
npobnemMy yBenuumsatoLlencs
paboyen HarpysKkm

O¥kmnpaeTe nu Bbl, 4To M nossonuT 6onblue
COCPEeAoTOUMTLCA Ha 3HAYMMbIX 0BacTax
M300paXKeHUM nccnenoBaHmMin

Oxkmpaete Nu Bol, 4to VN cepBrC MoMoxeT
COKPaTUTb KOMMMYECTBO MPOMYLLUEHHbIX
KIMMHUYECKM 3HAUYMMbIX MATOOrIN

mmm n10xo0 (0-2) YOOBNETBOPUTENBHO (3-6) mmm xopoLuo (7-10)

PucyHok 1 — Pe3ynbTtaTbl aHKETUPOBaHUA BpavyeMn-peHTreHoNoroB anga
OLLeHKU OXXKUAAHUM U OTHOLLEHUS K TEXHONMOIMMAM UCKYCCTBEHHOIO MHTENNIeKTa
(nepuoabl onpocos: 10.2020 u 01.2021).

0O606LeHHble OTBETHI NpeACcTaB/eHbl B Tabavue 4. noaxoAa K BHeApeHuto TexHonornm MW B nyye-
Taknm 06pa3oM, pesynbTaTbl COLMONOrNYECKO- BOW ANArHOCTWKeE, CUCTeMaTM3auma Hakanamea-

ro NccnefoBaHWs Bpayein-peHTreHosIoroB MOo3BO- €MOro MNpPakTUYecKoro onbITa C akTUBHbLIMU Ha-

AT chOPMYyNMpPOBaTh ClesyroLLme yTBepPXAeHs. YUHbIMU Ny6ANKALUSAMNA.

1. ObLlee oTHOLIeHMe Bpayeli k TexHonoruam I 3. AkTyanbHa cuctemHasi MocTosiHHasa paboTta no
BbXMJaTeNbHOe, yMEPEHHOE, HeNTPabHOe. LOMONHUTENbHOMY MpodeccnoHanbHOMy 06y-

2. TpebyeTcsi pa3BuTMe JoKkasaTe/IbHOro Hay4YHOro YEHNO MeAULUMNHCKUX paboTHMKOB BOMpPOCaM
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Ta6bnuua 4 — O606LUeHHbIe pe3ybTaTbl aHKETUPOBaHUA A9 OLLeHKU KavyecTBa
ncnonbsyembix MN-CepBucoB (M+m)

KpuTepuii CpepHsas
oLeHKa

W peluaeTt/cnocobeH pelunTs NpobaemMy pacTyLlein MHGopMaLIMoOHHO 1 TPYAOBOM Harpy3ku B Balueii

5+2,6

pa6oTe (0 — coBeplUEHHO He cnocobeH, 10 — PeLUnT CyLLecTBEHHO)

M no3BonsieT Bam 6oblLue COCpeaoToHNTbCA Ha 3HAYNMBbIX obnactax |/|306pa>KeH|/||7| I/ICCI'IeAOBaHI/II‘;I

5+2,7

(0 — HnYero He MeHseTcs, 10 — faeT BO3MOXHOCTb COCPEeA0TOUNTLCS)

VI nomoraeTt yMeHbLWNTb KOIMYECTBO KJNHNYECKM 3HaUMMbIX pacxo>K,a,eH|/||7| (0 — HeT, KONNYecTBO

4,2+2,8

KNNHNYECKN 3HaYMBbIX pacxo>|<p,eH|/|17| MeHblUe He cTano; 10 — Aa, KONNYecTBO KINHUYECKU 3HAUNMbIX

pacxoxaeH ni CyLLleCTBEHHO COoKpaLLlaeTcs)

OueHuTe ya06cTBO Mcnonb3oBaHus VIN-Cepsuca (0 — coBepLLeHHO Hey06H0, 10 — oyeHb yA06HO)
OueHunTe ypoBeHb AnarHocTnyeckon TouHocT N cepBuca (0 — abcontoTHO HeMpriemMIEMOEe KayecTBo,

10 — oTAYHOE KaYecTBO)

5,6+2,4
5,2+2,3

VN-CepBuc nprBen K yBeIMYeHUI0 BPEMEHW NMOATrOTOBKM 3akntoveHns (0 — cyLecTtBeHHo ysennynnocs, 4,1+2,1

10 — HecyLLeCcTBEHHO yBEeNYNI0Ch)

OLI,EHI/ITe Nnone3HOCTb NpMopuUTU3aLnn I/ICC}'IeAOBaHI/IIZ B paGO‘-IEM cnuncke (0 — Kpa|7|He HW3Kad,

10 — o4YeHb BbICOKas)

HackonbKo BaM HpaBuTcsa 0TO6pa)KEHI/Ie NoKannsaynm Haxoaok Ha I/I306pa)KEHI/IFIX

(0 — abcontoTHO He HpaBuTcs, 10 — oYeHb HPaBUTCS)

OLeHMTe TOYHOCTb SIOKANN3aLMN Haxoaok (0 — KpaiiHe HM13Kasi TOYHOCTb, 10 — TOUHOCTb OYeHb BbICOKas!)

OueHnTe KauecTBo onmcaHus, cosgaHHoro ViN-Cepsricom (0 — oyeHb nioxoe kayectso, 10 —

npekpacHoe KauyecTso)

Ecan NN-CepBuc oLeHMBaEeT ANHAMKKY, TO OLleHUTe yA06CTBO pean3aumm GyHKLMOHANbLHOCTH,

5,1+2,6

5,6+2,5

5,2+2,4
51+2,3

4,0+£2,7

CBSA3aHHOW C OLleHKOW B AnHaMuke (0 — abcontoTHO HeyA06HO, 10 — oYeHb YA06HO)

C kakom BEPOATHOCTbHO Bbl 6bI nopekoMeHA0Bann AaHHbIIZ |/||/|-CepBI/IC CBOMM Koneram, Bpaydam-

4,942,5

peHTreHonoram? (0 — Hu B KoeMm cay4vae He byay pekomeHA0BaTh, 10 — 06513aTensHO 6yay

pekomMeHZ0BaTb)

undpoBm3laLmn, MHPopMaTU3aLMn 1 aBToOMaTU-
3auUmn nyyYeBoO ANArHOCTUKN.

4. HeobxoaMO AanbHelllee V3yyeHVe BOMPOCOB
LenenonaraHusi, CtaHAapTU3aLMK, KayecTBa Tex-
HOJIOTMIA KOMMBKOTEPHOrO 3peHus, a Takke 06s-
3aTeNbHOro BHeAPEeHWS NpoLeayp TEXHUYECKMX U
KNNHNYECKMNX NCMbITaHWIA TexHonornin MW kak aTa-
na nojayyeHns ctatyca MeAvLIMHCKOrO U3genus.

Pe3synbTaTbl c60opa 1 aHaNM3 06paTHO CBA3MU

Bcero Ha aHanm3z WW-CepBucam 6bi10 Ha-
npasneHo 1 762 949 pe3ynbTatoB WCCNEAO-
BaHWM; W3 HUX npoaHanmsmposBaHbl W-Cep-
Bucamn 83,3% (1 468 872), B TOM u4nucne: pe-
3ynbTaTtbl KOMMbtOTepHOW Tomorpadum (KT) wn
HM3KOA03HOMKT—56,0%(818296),Mammorpadurin—4,0%
(61497), peHtreHorpadum — 18,0% (270 965), dto-
oporpadum — 22,0% (318 114).

3a nepuog kcneprimeHTa noayyeHo 15028 pe-
3yNbTATOB 06paTHOW CBA3W, MPUMEPHO B PaBHBbIX
JONAX Mo Kaxao mogansHocTu (Puc. 2).

KT
mmm MM
s Pl

mmm O/

PUCYHOK 2 — YpaenbHbIA BeC pe3ynbTaToB
o6paTHOM CBA3U OT BpayeM-peHTreHoNoros
Nno pasHbIM MOAAJIbHOCTAM.

CyMMapHble JaHHble 06 OLeHKax kayecTBa pa-
60Tl VIN-CepBrnCOB BpadaMu-peHTreHooramum
npeacTaBneHbl B Tabanue 5.
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Ta6bnuua 5 — Pe3ynbTaTbl 06paTHOM CBSI3U OT Bpauen-peHTreHONOroB Mo KauecTBy
pa6oTbl UN-CepBUcoB

KaTeropus orsbiBa YaenbHbI BeC UccnepgoBaHnia, %*

[MlonHoe cooTBeTCTBME (COrnaceH)
He cornaceH

3HauvMOoe pacxoxaeHue
JedexT

Ipybas owwmbka

He3Haunmoe pacxoxgeHune
HeBepHbIn grarHo3

HeBepHas nokannsaums
HesepHas knaccndpukaums
[Mpouee

62,0
38,0
8,0
3,0
5,0
26,0
14,0
4,0
7,0
4,0

* — [laHHble yeNbHOro Beca He CyMMMPYIOTCS, Tak Kak Bpay-peHTreHoNor 04HOBPEMEHHO MOXET yKa3aTb
HeCKo/IbKO BapraHToB B GopMe 06paTHOl CBA3M (HanpuMep, «HEBEPHbIA ANarHo3» 1 «<HEBepHas SIoKaN3aLms»).

AHann3 CobpaHHbIX AaHHbIX 0BpaTHONM CBA3U
NO3BONWA BbIAENNTE 2 KaTeropmy nosb3oBatesiei
V-cepeucos (Puc. 3):

1. AKTMBHbIE: VCMNOJb3YOLLMe, B TOM WU WNHOM
Mepe Mpu WHTeprnpeTaumm n OMUCaHUK pe-
3y/bTaTOB UCCAeA0BaHNA pe3ynbTaTbl paboThl
NIN-Cepsuncos.

2. [Jawowue obpaTHyHO CBSI3b: BHOCALLME JaHHble
B popMy obpaTHOI cBAzn B EPUC EMUAC.
3a nepvoj nccnefoBaHUS akTUBHbIMY MOJb30-

BaTenamu MN-Cepeucos ctann 1338 Bpayeli-peHT-

reHo0roB, 06paTHYH CBA3b MO KayecTBy paboThl

cepBucos npegoctasnann 300 13 HUX, YTO COCTa-

BUNo 22,4%. MNMpwn oLeHKe B AUHAMMKe OTMe4aeT-

€ NONOXUTeNbHas TeHAEHUUS LCMOob3yeMOCTU:

naaBHOe HapacTaHWe KONn4YecTBa Bpayen-peHT-
reHOJIOroB, MPUMEHSIOLLNX B TOW WUAN NHOM Mepe

900

498 =
323
161
75 56 | 88

ABryct CeHTabpb OkTabpb Hoabpb [dekabpb*

NioHb* Mionb

B % AKTWBHbIX Bpaden

V-CepBucel B TeueHne 5 mecsues, 3aTeM — Npu-
3Haku BbIXOJa Ha M1aTo B TeYeHe 2-X MecsLeB.

[lns BOB/IEYEHHOCTM BbIsiB/IeHa OTpuLaTenbHas
ANHaMKKa: HebosbLLOW noabem ¢ 23,2% Ao 32,7%
BO BTOPOM MecsLe CMeHSAETCS MIaBHbIM CH/XEHN-
eM a0 4,9% B nocnegHeM. NogobHas AnHaMKKa B
Lle/lIoM XapakTepHa AN 3Tana BHeApeHUs HOBbIX
MHGOPMALMOHHBLIX TEXHONOIMIA, 0COBEHHO C y4e-
TOM A06POBONBHOCTY MPeAoCTaBNEHNS 0bPaTHOW
cBa3n [7]. BmecTe ¢ TeM chopmMMpOBanochb «saapo»
M3 CNeumanncToB C BbICOKOW BOB/IEYEHHOCTBIO,
NOCTOAHHO COTPYAHMYAIOLLMX NO BONPOCaM obpar-
HOW CBA3M B JKCNepUMeHTe.

B uenom BoBne4YeHHOCTb B 22,4% He TONbKO
COOTBETCTBYeT OMyb/MKOBaHHbIM paHee faHHbIM,
HO 1 HEMHOIO NpeBbILLaeT nX. Tak, Mo NToram Mex-
AyHapojHoro ornpoca 675 uneHoB EBponeiickoro

1054

989
926

[atowmx obpaTHyto CBA3b

PucyHok 3 — KonuuyectBeHHble AlaHHble 0 ucnonb3lyemMmoctu MN-CepBucos u
BOB/I€4€HHOCTU Bpavyemn-peHTreHo/oroB (3HaKOM * oTMe4YeHbl HernosHble MecsLbl:
B UIOHe paboTa Benacb ¢ 18.06.2020 no 30.06.20, B aoekabpe c 01.12.2020 no 25.12.2020).
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OpuvrumHarnbHble uccrneaoBaHUs

obLuecTBa pagronoros U3 39 cTpaH, yCTaHOB/EHO,
yTO TexHonormamm Vi B cBoer npakTuyeckon pa-
60Te nonb3yetcsa 20% Bpauyein [8]. PermoHanbHble
Ornpochl AeMOHCTPUPYIOT MeHbLUMe 3HaueHns. Ha-
npumMep, B CaysoBCKO ApaBun onpegeneH ypo-
BeHb MCrnonb3yemocTn M Bpadamm nyyesoin guna-
rHocTukm B 18% [9].

Bpaun-peHTreHonorn onpeaennan nosHoe co-
OTBETCTBME pe3ynbTaToB PaboTbl CEPBUCOB KOM-
NbHOTEPHOrO 3peHNst peasibHOM peHTreHonornyec-
Ko kapTuHe B 62,0% cny4aes. B 38,0% 3adumkcmpo-
BaHbl HECOOTBETCTBUS; 13 3TOr0 YMCNa 3HaYNMble
pacxoxpaeHus nmenn mecto B 8,0% ciyyaes, He3Ha-
yMble — B 26,0%, rpybble owWmnbKN OoTMeYeHbl B
5,0% nccneaoBaHWiA.

HanbonbLunii NpOLEeHT cornacus ¢ 3akntoyeHun-
eM Mo pesynbTaTaM 06paTHON CBA3M Hbla NOayYeH
Ansa MmoganbHoctu dntooporpadus — 75,0% n kom-
nbroTepHas ToMmorpadusa (419 BbIABNEHNSA 3/10Ka-
YeCcTBEHHbIX HOBOObpa3oBaHMin nerkoro — 70,0%,
COVID-19 — 64,0%). MNpumeyaTenbHbIM GaKkTOM AB-
NIAeTCs HU3KOoe coriacve Bpayen C pesynbTatamu
paboTbl NWM-CepBrCcOB MO MOAANLHOCTU «PeHTre-
Horpadusa» — 50,0%.

OLleHKa pe3y/ibTaTOB XPOHOMETpaXka

Bo Bpemsa npoBejeHus wunccnegoBaHus 6bian
n3yyeHbl AamTenbHoctn obpabotkn UNW-Cepsuca-
MW JaHHbIX BbINOJHEHHbIX 06C1eA0BaHWIA, pacyeT
CpeAHUX 3HaYeHNM npeacTaBneH B Tabnuue 6.

MuHVUManbHbIM 6bII0 MeanaHHOe Bpems 06-
paboTKM pesynbTaTtoB peHTreHorpadpuini 1 ¢ato-
oporpaduin — 23 n 12 cekyH COOTBETCTBEHHO.
Jlonblue Bcero BbINoAHANCA aHanm3 KT — 13 MuHyT
n 37 cekyHa. Ana KT anvtensHOCTb 06paboTkm pe-
3yNbTaToB KoNebanack B O4eHb HONbLLLOM AManaso-
He, B OTAe/IbHbIX C/lydasax npesblllas 6 4acos. 3TO
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06yCNoBNEHO HECOOTBETCTBMEM anMnapaTHoOro obec-
neyeHns KoMnaHui-paspaboTunkos VN-CepBucos.

Mpwn aHanmse paboTbl kaxagoro VN-Cepsuca yc-
TaHOB/IEHO, YTO CpejHee BpeMs aHaln3a OfHOro
NCCIeloBaHNA 3@ BeCb Mepuoj 3KCNepmuMeHTa He
COOTBETCTBOBANO YCTaHOB/EHHOMY HOPMaTVBHO-
My 3HaveHuo B 10 MmuHyTy 27,8% (5) IN-CepBucos.

Ncxoaa 13 NoslyYeHHbIX JaHHbIX U CBEAEeHWI O
cpefHen AAnTenbHOCTU MOATOTOBKM ONMCaHWIA pe-
3y/IbTATOB Jly4eBbIX NCCNEL0BaHNA BpavamMu-peHT-
reHoN0ramMu, BbISiIBIEHO OTKJIOHEHVEe OT HOPMaTuB-
HOro BpeMeHU aHain3a OAHOro Ncc/ieZloBaHus, YTo
ABASETCA KpUTUYHOM npobaemoin WW-Cepsurcos.
MNpepoctaBneHne pesynbLTaToB aBTOMAaTU3MPOBaH-
HOro aHanM3a C KPUTUYHBIM OMo3jAaHveM Jenaet
6eCCMbICIEHHBIM MpUMeHeHne TexHosornn M. B
npesycCMOTPEHHbIX DKCMEePUMEHTOM KAUHUYECKNX
CLUEHapuax Bpay-peHTreHoNor MpocTo YycnesaeT
MOAroTOBUTb MPOTOKO/ paHblue, yem UW-CepBuc
HanpasniaeTr csou pesynbTatel B EPUC EMUAC.
Bbile HaMy MokasaH BbICOKMIA yAeNbHbIA BEC Bbl-
ABMAEMbIX MNPU TEXHONOMMYECKOM MOHUTOPUHTe
fAedeKToB rpynnbl «a»: NpeBblLLEeHe HOPMATUBHO-
ro BpeMeHu aHanmsa o4HOoro nccneoBaHns B cpes-
HeM BCTpeyaeTca B 22,0% ciy4yaes.

Taknm 06pa3om, cpesHee Bpemst 06paboTku 1c-
cnesfoBaHuin IN-CepBrcaMm No MOLANBHOCTAM CO-
OTBETCTBOBAJIO HOPMATUBHbLIM 3Ha4YeHKAM. BmecTe
ctemy 27,8% N-CepBrCOB BbISiBNEHbl KPUTUYHbIE
OTK/IOHEHWS OT YCTaHOB/IEHHOMO BPEMEHW aHaNN3a
OAHOrO0 nccnefoBaHNs. BeisBneHHas npobnema .-
naeTcsa 3Ha4YMMon. [1na obecneyeHuns KNIMHNYECKOW
npuemnemMoctn npumMmeHeHns WMNWN-CepBucoB cyun-
TaeM ob6s13aTesibHbIM HOPMaTUBHOE YCTaHOB/EHME
TpeboBaHWI K MakKCMMalbHOMY BpPeMeHV aHanu-
33 OZJHOro NCCNef0BaHNS (C yHETOM KANHUYECKUX
CcLieHapueB).

Ta6bnuua 6 — MegnaHHoe BpeMsi 06paboTku uccnegosaHum MN-CepBucamum
no MoJasibHOCTAM

Cpeatee Bpems, cex. | 95% /U

KomnbetoTepHasi Tomorpadusa 414 BeigBaeHns paka nerkoro (KT PJ1) 817 (803, 832)
Hun3koz030Bas KoMMbOTEpPHas TOMoOrpadus Anst BbISBNEHWUSI paka Ierkoro 656 (512, 921)
(HAKT P11)

KomnbtoTepHasa ToMmorpadpus a5 biseaeHns COVID-19 276 (274, 277)
(KT Covid)

Mammorpadus 144 (140, 149)
PeHTreHorpadus 23 (23, 24)
®nooporpadus 12 (12,12)
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V3ydeHne BavaHnsa N-CepBrcoB Ha ANUTeNb-
HOCTb OMUCaHWIA Pe3yNnbTaToB NyYeBblX WUCCNeA0-
BaHW BbIABWIO, YTO MPUMEHEHMe, MO KpariHen
mMepe, ogHoro MW-Cepsuca A0OCTOBEPHO CHMXaeT
O/NTENbHOCTb  OMUCAHWIA  pe3ynbTatoB  Npodu-
NakTu4yeckor Mammorpadum B ambynaTopHOM
3BeHe Ha 15,0% wam 1,08 MUHYTbI (KpuTepuii
YNNKOKCOHa = MeHblLue («less»), p = 0,03). AHano-
MYHO 3adUKCMPOBAHO [JOCTOBEPHOE CHUDKEHMeE
ANNTENBHOCTM NOArOTOBKM OMNCAHNIA Pe3yNbTaToB
MaMmorpaduu B CTaLIOHAapPHOM 3BEHE Ha 2 MUHY-
Tol van 50,0% (KpUTepnin YMNKOKCOHa = MeHblue
(«less»), p =0,05).

BbisiBneH ¢akT MpOoTVMBOMONOXHOIO BO3AeWc-
TBUSA Ha ANUTENbHOCTb OMUCaHWA MPU UCMNOB30-
BaHUW pa3nnyHbix N-CepBrCOB B paMKax OfHOW
MOZANIbHOCTW, YTO, BEPOATHO, 3aBUCUT OT GYyHKLIN-
OHasnbHOro kavectea M-CepBuncos, gnarHoctryec-
KO TOYHOCTU (YPOBEHb JIOXKHOMONOXNTENbHBIX
HaxoZoK), @ Takxke YPOBHSA NPaKTUYECKNX HaBbIKOB
Bpayei no NprYMeHEeHNIO TEXHOIOTI KOMMbIoTep-
HOro 3peHus. [laHHbIN peHoMeH TpebyeT AanbHel-
LIero yrayb/eHHOro U3yyeHus.

Taknm obpasom, npumeHeHne WIN-CepBucoB
MOXET MOJIOXNTENIbHO B/IUATE Ha MPOU3BOAN-
Te/IbHOCTb TPyAa Bpayei-peHTreHos10ros, OfHaKo
BbIPaXXEHHOCTb U AOCTOBEPHOCTb 3TOr0 BAUSHUSA
3aBUCUT OT BUAA KIVIHNYECKOTO CLieHapus, MoAasb-
HOCTW U YC/TIOBUIA OKa3aHUSA MeANLMHCKON MOMOLLM.

OueHKa KayecTBa N Haf,eXXHOCTU

pa6oTel NN-CepBucos

OueHka KayecTBa W HaZeXHOCTW paboThbl
NN-CepBrcoB bbina npoBegeHa MeETOAOM TEXHO-
NIOrNYEeCKOro MOHUTOPUWHIa y4acTBYHOLLMX B 3KCMe-
prMeHTe NPOoAYKTOB. 3a NePNOA NCC/iefloBaHNA 3Ta
npoueaypa 6bina npoBegeHa 161 pas. Ha pasHbix
3Tanax y pas3nnyHeix NU-CepBucoB ¢urkcmposa-
JINCb NPUHUMMMANBHO pasHble YPoBHW AedeKkToB

OpurmnHanbHble UccnenoBaHuUs

Kaxzaon wn3 rpynn (tabn. 7). Hanbonee wuacromn
npobnemoit 6bI10 MNpeBbllleHe MNpeayCcMOTpeH-
HOro HOPMAaTVBHOIO BpeMeH 06paboTKn OAHOTO
ncenegosaHna — 21,3% (HopMaTtuB Mo yc/10BW-
aM nccnefosaHna — 10 MUH.). YcnewHo crnpasu-
JINCb C 3ajadveil NpoBejeHNs aHann3a nccieioBa-
HUA B YCTaHOB/IEHHble BPeMEeHHble HOpPMaTuBbI
65% NN-CepBuicos.

[locTaToOYHO 4acTo MOAyYeHHble pe3synbTaThl
pabotbl UN-CepBuca npeactaBnsam cobon mcka-
XeHHble, OLNBOYHbIE, HEMOHbIE AaHHbIe, Liefoc-
THOCTb VX Obla HapyLLeHa BNAOTb A0 HeraTuMBHO-
ro BAUSHWA Ha 6e30MacHOCTb NaLyeHTa 1 paboTy
Bpaya-peHTreHonora. CpefHuin ypoBeHb Takux Je-
¢dekToB coctanan 17,1%. B cpeaHem B 5,0% cutya-
LM nccnesoBaHns 6bin1 nepegaHbl 419 06paboT-
ku B MN-CepBuc, HO He BepHynucek B EPMIC EMUAC
C pe3ynbTatamu 06paboTku.

YaeneHbli BeC TexHOMorn4veckmx gedpekTtoB
3HauMTeNbHO Konebancsa B xofe DKCMepuMeHTa.
MoaaBnstoLee 60AbLUMHCTBO KOMMAHUA-y4acTHU-
KOB 3aHMMaJio aKTUBHYHO MO3ULMIO, OMepaTuBHO
1N CKpynyfie3Ho paboTano Hag MOCTOAHHbIM yayu-
LIeHNeM CBOUX NMPOrpamMMHbIX peLleHnii. [osTomy
6bl1a M3yyeHa oueHka paboTbl kaxgoro NW-Cepsu-
ca B AnHamuke (Puc. 4).

Hanbonee nokasatenbHa cntyaums ¢ gedekTom
«a» — TpPeBbILLIEHNEM HOPMAaTMBHOIO BpEMeHU
06paboTkn nccnefoBaHna. B HavyanbHOM nepuo-
Jle OTMeyYaroTCs 3HauuTeNbHble KonebaHus, UKU-
CepBuCbl paboTaroT HeCcTabuibHO. 3ateM, Mo Mepe
CTaHAapTV3auumy NpUHLMNOB paboTkl, BHeAPEHNS
TpeboBaHWM MO KIMHUYECKOMY KOHTEKCTY UX npu-
MeHeHVs, cuTyaums cTabunusmpyetcs. YpoBeHb
AedeKkToB CHMXKaeTcs, B OOMbLUMHCTBE CyvaeB
yKNazblBaeTCca B JOMYCTUMbIE YCNOBUSAM UCCIeA0-
BaHWA npegenbl. AHaNIOTMYHA CUTyaumns Ana je-
dekToB rpynnbl «6»: COBepLUeHCTBOBaHME CobcC-
TBEHHbIX MNPOrpPaMMHbIX peLLeHnin obecneymno

Ta6bnuua 7 — YaenbHbI Bec TexHonoruvyeckux gedpekros MN-Cepeucos

F'pynna gedexroB

YaenbHbli Bec (%)

pe3ynbTaTtoB ncchejoBaHnA
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CpeaHee | 95% AN | Awnana3oH
3HayeHue 3HaueHUuu

Ipynna «a» — npeBbILLUEHE HOPMAaTBa BPeMEHN 06paboTKu nccaeAoBaHms 21,3 (17,2; 25,5) 0,0-93,0
Ipynna «6» — oTcyTcTBME pe3ynbTaToB paboTsl A-CepBuca 50 (3,4; 6,6) 0,0-89,2
Ipynna «6-r» / «B-e» — fedeKkTbl, CBS3aHHbIe C MpeAcTaBieHneM 171 (13,2, 20,1) 0,0-100,0
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MopganbHocTb: KT COVID-19. [InHaMKKa yoenbHoro Beca aedekTa «a», %
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MopganbHocTb: KT COVID-19. JMHaMuKa yaoenbHoro Beca gedekTta «o», %
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PUCYHOK 4 — [IMHaMuKa TexHonormnvyeckmnx pedpexkros UN-CepBmncoB Ha npumMepe
3apaum BbiiBIeHUS NPU3HAaKOB HOBOM KOPOHAaBUPYCHOM UHPEKL UM Ha pe3ysibTaTax
KOMMbIOTEPHOM TOMOrpadumn OpraHoB rpyaHOM K/EeTKU.
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ctabunmsaumio pabotel MN-Cepsucos. YactoTa
OTCYTCTBMSA pe3y/bTaToB 06paboTaHHbIX MCCIeso-
BaHul B EPUC EMUAC MmnHMMm3mnpoBanack. K co-
XaneHuto, Ana AepekToB rpynn «B-e», CBA3aHHbIX
C VICKaXEeHNeM U HapyLleHneM LefIoCTHOCTU JAaH-
HbIX, CUTyauus B LleSIoOM 6blna HeraTMBHOW, OTMe-
YeHbl 3HaYNTe/IbHbIEe KolebaHNS.

Mpu aHanmMse pe3ynbTaToOB TEXHOAOMMYECKOro
MOHUTOPWVIHIa BbISIBNIEH TPEH/A Ha CHVXXEH Ve yaeb-
Horo Beca gedeKkToB, UTo oTpaxaeT 3Boaouunto M-
CepBuCOB BO BpemsA nccnefoBaHnsa. TeM He meHee,
NoslyyeHHble pe3ynbTaTbl CBUAETENLCTBYOT O He-
06X0AMMOCTU AanbHenlero coBepLLleHCTBOBaHNS
annapaTHO-NPOrpaMMHOro obecrneyeHus, a Takxe
MaTtemMaTnyeckux mogenen N-Cepsucos.

OpurmnHanbHble UccnenoBaHuUs

OBCY)XXOEHUE

B cooTBeTCcTBMM C MeTOAONOIMEN U AM3ANHOM
nccneAoBaHNs bbina oueHeHa LenecoobpasHocTb
npumeHeHus N-CepBrCOB B ly4eBON ANArHOCTU-
Ke Mo npeAycMOTPeHHbIM acrnekTam (Tabn. 1). Pe-
3yNbTaTbl NpeACTaB/ieHbl B Tabnvue 8.

HecmOTpst Ha CTpeMUTeNbHbIM POCT MHBECTULII
N YnCia HayYHbIX Ny6ankauuni, peanbHoOe BHeape-
Hue TexHonornin M B chepe nyueBoli AnMarHOCTUKM
ocTaeTca orpaHnyeHHbIM [10]. CNoXHBIM BONPOCOM
OCTaeTcA TeXHOMorMyeckas HTerpauus, yumnTbisato-
Las KIMHWYecK e acnekTbl 1 6e3onacHoCTb. B Ha-
cTosiLee Bpems NpeioXeHbl ALWb peLleHns Ans
CUCTEMHOM MHTerpaumm anroputmos VI B nHbop-
MaLMOHHbIE CUCTEMbI Ha YPOBHE OTAe/IbHO B3ATOWM

Ta6nuua 8 — OueHKM uenecoobpasHocTU NnpuMmeHeHna MN-CepBUCOB B COOTBETCTBUM

C MeTOAUKOMN nccnenoBaHus

AcnekT Ff'mnortesbl

O6LLan BoBNeYEHHOCTb Bpayeii-peHTreHo1I0roB B IKCNepyMeHT cocTasuna 22,4%. BHegpeHue
1 aKTMBHOE 1crnonb3oBaHve NiN-CepBrCOB M3MEHWN OTHOLLIEHWE BPaYden K JaHHOMY BUAY
TEXHONOMNIA C MO3MLIMIA UX BANSHWSA Ha MPOV3BOANTENIbHOCTb U Ka4eCcTBO paboThbl: MMeeT MecTo
nepexos, oT KpaHWX OLLeHOK K HeATpanbHbIM, YMEPEHHbIM. VI3MeHnnacb CTPyKTypa onaceHni.
BbisiBNeH 3anpoc co CTOpoHbl BpavebHOro coobLLecTBa Ha MpejocTaB/eHe 60/bLIero obbemMa
Hay4HO AoKa3aTenbHoM nHGopmaumn o TexHonorusax . N-CepBurcel npeacTaBastOT

coboi NpremaemMyto, Ho No-NpexHeMy HeoCTaTOUHO U3YYEHHYH C TOYKW 3peHUs peanbHOoM

MoATBepXAeHO Hannyme peasbHOro CIpoca Ha ncnosb3osaHue MA-CepsrcoB y Bpayeii-
peHTreHonoros. Koam4yecTBo akTBHbIX Nosb3oBateneli M-Cepercos konebanocb ot 323 70
1054. 3a nepuog nccnefoBaHMs HabItoAaN0Ch MAaBHOE HapacTaHne KOMYeCcTBa akTUBHbIX
nonb30BaTesieil B TeYeHne 5 MecsLeB, 3aTeM NOABUIVCE MPU3HaKM BbIXOa Ha M1aTo B
TeyeHue 2 MecsiLeB. TpebytoTca pas3BuUTNe METOANYECKON ba3sbl 415 npuMeHeHns U B
peLueHnn 6onee KOHKPETHbIX KAMHNYeCKMX 3aja4, OpMMPOBaHMeE CUCTEMbl GUHAHCUPOBAHNSA

B ycnoBusix nHTerpauum B pagnonornyeckyto MHGopmMaLmnoHHyo cuctemMy cybbekta PO 65,0%
NIW-CepBrcoB obecneyrBatoT aHan3 pe3yibTaTos Jly4eBbIX NCC/IEL0BAHNI B COOTBETCTBUN

C YCTaHOB/IEHHbIMW BpeMeHHbIM HopMaTBamu. Icxoaa 13 aHannsa pesynbLTaToB
TEXHONOrMYeCcKkoro MOHUTOPUHIa Hynesas riunotesa HO: {YpoBeHb fedekToB T1na «a» u/

VAN «6» N/ «B» N/ «T» /AN «f» W/ «ex» >10%} npuHaTa AN rpynn 4epekToB «B-e»,

[MpnemnemocTb
3$dEKTUBHOCTU TEXHONOT IO
Cnpoc
(TapudoB B crcTeMe 06513aTeIbHOr0 MeANLIMHCKOrO CTPaxoBaHKs)
Peanuzauyus
OTK/IOHEHa A1 TPy AePeKTOB «ax» N «6»
OcyLLecTBUMOCTb
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Mo pesynbTaTtaM 06LEKTVUBHOIO MCCAeA0BaHNS (XPOHOMETpaxa) AUTENbHOCT ONMUCaHUIA
pe3y/ibTaToB JlyYeBbIX UCC/IeL0BaHNI BpavYaMu-peHTreHoioraMu Hyaesas runoresa HO:
{CHWXeHMe ANNTENBHOCTN ONUCAHNS Pe3yIbTaToB Ny4eBbIX UCCef0BaHWI Npu paboTe -
CepBucoB <30%} OTK/IOHEHA A5 OMUCaHNS Pe3ynbTaToB NPOdUNAKTYECKON MaMMorpaduu;
ANA OCTaNIbHbIX CUTYaLMA — NpUHATA. [OCTOBEPHO CHUXAETCH ANNTENbHOCTb MOATOTOBKN
OMNVCcaHWi pesynbTaToB NPOoPUAAKTUYECKO MaMMOorpadu B amMby1aTopHOM 3BeHe Ha
15,0% (p = 0,03), B cTaumoHapHoM 3BeHe — Ha 50,0% (p = 0,05). AnnTenbHOCTb ONMcaHni
pe3ynbTaToB KT/H13K0A03HOW KT A1 BbISBAEHWNS 3/10Ka4eCTBEHHbIX HOBOOOPa30BaHUIA 1erKmnX
[AOCTOBEpPHO yBennymBaeTcst Ha 42,0% (p = 0,04). PasHoHanpaBneHHbI 1 NapasoKcanbHbIi
xapakTep BAnsHuA NA-CepBrCOB Ha MPOU3BOANTENBHOCTL TPYAa BPayeli-peHTreHo10roB
TpebyeT AanbHeNLIero yriybJeHHOro N3y4YeHns € y4eToOM pasHbIX KIVHUYECKMX CLieHapueB,
dopm, BUAOB 1 YCIOBU OKa3aHUA MEAVLIMHCKON MOMOLLM
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Ta6bnuua 8 — OueHKM uenecoobpasHocTU NnpuMeHeHnsa MU-CepBUCOB B COOTBETCTBUM
C MeTOAMKOMU UccnenoBaHua (MpoaomKeHue)

AcnekT Ff'noTtesbl

VHTerpauus

Ha MOMeHT oKoOHYaHUA nccefoBaHUA npucTynnan K pa60Te B YCNOBMAX peasibHbIX

NPOV3BOACTBEHHbIX MPOLLECCOB CYX6bl Ny4eBoin AnarHoctukm 46,0% (18) NIN-Cepsurcos.
OcTanbHble HaXOAATCA Ha 3Tane NHTerpaLmn B TeCTOBbIM KOHTYp. OTYacTy 3TO BbI3BaHO
BPEMEHHbIM OrpaHnyeHneM — GakTUYeckmii CpeAHNIA CPOK TeXHOIOMMYECKOM NHTerpaLmm
cocTaBnset 65+34 aHell. He meHee 78,0% NHXXeHEpPHOro nepcoHana KoMmnaHUin-pa3paboTyumKoB
MMeeT A0CTaTOYHbI YpOBeHb KBanndpukaumm. boablias 4acTb KOMNaHWi paboTaet
VNHTEHCMBHO 1 NPOaKTUBHO, ObICTPO aZanTypys CO6CTBEHHbIE Pa3pPaboTKM K YyCTaHOBAEHHbIM

CTaHZapTaMm 1 TpeboBaHVAM
CnocobHOCTb K
ajanTtauum

B ycnoBusix HauaBLweiica B 2020 r. naHgemunm COVID-19 3a8BKM Ha yvacTue B UCCnef0BaHNM
6bIAN JONONHUTENBHO NozaHbl oT 15 NIN-CepBrcoB no BeisiBieHnto COVID-19. U3 Hux 47,0%

ycrneLwHo nHrerpuposanmcs ¢ EPUC EMUAC, npoLunu Bce npesycMoTpeHHbIe npoLeaypbl

1 NPUCTYRMAN K paboTe C NOTOKOM McciefoBaHni. Mpy TEXHONOrMYeCcKoOM MOHUTOPUHTIE
nmeHHo ans IN-Cepsucos, paboTatoLmx no MmoganeHoctu KT COVID, Hanbonee yacto
OTMeYeHbI MOJIOXNTENbHbIE TEHAEHLMMN ONEPaTUBHON A0PabOTKMN U CHUKEHWS YPOBHS
AedekToB. OTMeEUaeTCa BblCOKas CMOCOBHOCTL K ajanTaLimn 1 pa3sBUTUIO pa3paboTymnkos M-
CepBu1COB, B TOM YMC/e B YCIOBUAX Ype3BblYaliHbIX CUTyaLnl

MeANLMHCKOM opraHu3aummn. MNpm 3ToM NCMOoNb3yoT-
Cs creymanbHble NPOrpaMMHble pa3paboTky Ha oc-
HOBe OTKPbITOro KoZa. Pe3ynbTaTMBHOCTb MOA06HbIX
WNHTErpauuii NoATBEPXAAETCS «BK/IHOYEHNEM» aNro-
PUTMOB B MPOV3BOACTBEHHbIE MPOLLECCh OTAENEHNI
Jly4eBOI AMArHOCTUKN U BbICOKOW CKOPOCTbIO 06pa-
60TKM TecToBbIX HAbOPOB AaHHbIX [11]. Hawwe mnccne-
JOBaHMe BbIrOAHO OT/IMYAETCA BHEAPEHVEM TexHOo-
noruii M Ha ypoBHe Lieioli afMUHUCTPaTUBHO-Tep-
PUTOPWNANBHOM eAVHULbBI — B CETU U3 HECKOJIbKNX
COTeH MeANLMHCKMX OpraHm3aumii r. Mocksbl.

Hawwm kntoveBble NOAXO4bl NO CTaHAAPTU3aLMUN
TEXHOIOTNYECKON MHTerpaumn, B LenoM, coBna-
JalT C NoAXoZaMU MHbIX aBTOPOB. B uvacTHoOCTY,
4NA NpefoCcTaBNeHNs pe3ynbTatoB paboTbl anro-
puTMOB VI Bpaudy-peHTreHOoM0ory Mbl MPUMEHSIEM
CTPYKTYpUpOBaHHbI oTyeT B dopmate DICOM-SR.
Takxe npegycMoTpeHa GyHKUMA 06paTHOM CBA3W
OT Bpaya A/1a OLleHKN TOYHOCTM paboTbl anropuT-
MOB. Pazl aBTOPOB NpUAEpPXNBAETCA aHaNOrMYHOWN
npaktnkn, npumMmeHas DICOM-SR n TexHudyeckoe
peLleHe No 06paTHONM CBA3U A1 KOMMYHUKALMIA
Bpayei n paspabotumkos [12; 13].

B nuTtepaType oTmedeHo, 4TO GYyHKLUUM COPTU-
POBKM (TpMaxa) pe3ynbTaToB Jly4YeBbIX MCCIeA0Ba-
HWIA ANS MPUOPUTU3ALIN ONNCAHNIA, BbISBIEHUSA 1
MapKMPOBKX MPU3HAKOB MaTon0rn, MOArOTOBKM
LWab/OHOB OMMCaHWUA MOFyT MOTEeHLMaNbHO MOB-
JINATb Ha KayecTBO N NPON3BOAUTENILHOCTE TPYAA
Bpayei-peHTreHonoros. OZHaKo, [0OKa3aTeNbCTB

B MONb3Y TakNX YTBEPXAEHNIA He npusoanTca [14;
15]. B Hawem ucciegoBaHuM MnojydeHbl ybeaun-
Te/lbHble KONVMYECTBEHHbIE aprymMeHTbl B MO/b3y
peasibHOro CoKpalleHnst CPoKoB MOAroTOBKN OMn-
CaHVA no onpejeneHHbIM MOAANbHOCTAM.

Hamu BbigBieHa MonoxmTtenbHaa AvHaMuka
OTHOLUEHWNSA Bpayei-peHTreHOoI0roB K TeXHON0rMM-
am M. ObLuasa nx BOBAeYEeHHOCTb B NpYIMEHeHue
COOTBETCTBYIOLMX pelleHnin coctaBuna 22,4%. B
Lie/IoM, 3TO COOTBETCTBYEeT MeXAYHapPOAHbIM AaH-
HbIM. [py onpoce 675 pecrnoHAeHTOB 13 39 cTpaH
EBpasun n CesepHoli AMepuMKN yCTaHOBIEHO, YTO
nopsaaka 20% Bpayei-peHTreHo0roB 1 paanono-
roB YXe UCMO/b3YIT Te WAN NHbIE NHCTPYMEHTHI
N B cBoeln paboTe [16].

BaXHO OTMeTUTb, UTO MHOXecTBO nybnuka-
U1 Ha TeMy VN B nyyeBOl fMarHoOCTMKe no-rnpe-
XHEeMy COXPaHsaIT JekiapaTuUBHbIA WA onuca-
TenbHbIV XxapakTep [17]. OcTaeTca He N3YyUYeHHbIM
BOMPOC MPaKTUYeCcKOoro ocyLecTBleHNs KOHTPO-
A KavectBa pabotel anroputmos W, nHTerpu-
POBaHHbIX B MeAULMHCKME WNHOOPMALMOHHbIE
cucTeMbl. Ha 3ToM GoHe Hamu npegioxeHa opu-
rMHanbHass MeTOAO0N0rNsA, BK/OYAIOLWAa MoLla-
roeoe TtectmpoBaHue WW-CepBucoB Ha 3Tanax
NHTerpauum 1 MOHUTOPUHE NPN PYTUHHOM MpPU-
MeHeHUn. MeTogosiorns gokasana CBOK Banug-
HOCTb, CTaB OCHOBOV MOCKOBCKOr0o KCrMepnuMeH-
Ta MO KOMMbIOTEPHOMY 3PEHUIO B Jly4eBON Aua-
rTHOCTUKe.
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HBPAY

M MHOOPMALIMOHHbIE
M texHonorum

OrPAHUYEHMUA

B nccnefoBaHme 66111 BKAKOYEHbI AaHHbIe, MO-
Jly4yeHHble B TeyeHne nepsBoro roga MocKoBCKOro
JKcrnepuMeHTa. AHanM3 MarHoCTNYeCcKom TOYHOC-
™M NN-CepBrCOB nNpeacTaBieH B WHOW Mnyb6auka-
Ln.

3AKJ/TIOMEHUE

AHanNn3 NpPoBeAeHHOro MCC/eZ0BaHNS MO3BO-
nseT cAenaTb BbIBOJ O LeNecoobpasHoCTV npu-
MeHeHus1 M-CepBUCOB B IyUEBOWN AMArHOCTMKE
A9 MNOBbILEHWS TMPOU3BOAUTENBHOCTU TPyAa
Bpayeli-peHTreHONOros, B TOM 4uncCie B YC/0-
BMSAX 4pe3BblyaliHblX CUTyauuii. BmecTe ¢ 3TMM

OpurmnHanbHble UccnenoBaHuUs

HeobxoAMMO BBejeHMe 060CHOBaHHbLIX HOp-
MaTMBHbIX TpeboBaHMN K MokasaTensm paboTbl
VW-CepBuncos, BKIHOYas CTaHAAPTU3NPOBaHHbLbIE
nokasartes TOYHOCTU K BPEMEHHble HOpMaTu-
Bbl 06paboTKN MeAULMHCKMX AaHHBbIX. TpebyeT-
CA pasBUTME HAY4YHbIX U MeTOANYECKMX OCHOB
npumeHeHns MW B nyyeBoi gnarHocTuke (B TOM
ymcne AN peleHns KOHKPeTHbIX KIMHUYeCKNX
3a4a4) Ha MNpUHUMNax fOKa3aTenbHOW Meaunuu-
Hbl. [lepcrneKTBHbBIM MpeAcTaBAdeTca pa3paboT-
Ka CUCTeMbI MeAVLMHCKNX YCYr, OKa3blBaeMblX C
npumMeHeHvem NW-CepBncoB 1 GrHaAHCMpPYeMbIX
33 CYeT CPeACTB CUCTeMbl 06A3aTenbHOro mMeau-
LMHCKOro CTpaxoBaHUs.
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