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AHHOTAULMUSA

3HauunTenbHy YacTb NpodeccuoHarnbHblX BpayebHbIX KOMNETEHUMNIA MOXHO paccMaTpuBaTh B paMkax OOHON EMKOWN 1 Bax-
HelLen B KIMMHUYECKOM NPaKTUKE KOMMNETEHLMUW NPUHATUS AMArHOCTUYECKUX U NEYEBHbIX pELLEHUA, MPU 3TOM CPEACTB yaa-
NeHHOro hopMMPOBaHMS HABLIKOB MPUHATUS KIMHUKO-AMArHOCTUYECKUX PELLEHUI KpaiHe Marno. TexHomnorus BupTyarnbHbIX
naumeHToB (BIM) kak undpoBbix Mogenen nevebHo-gnarHoctTmyeckoro npouecca (J141) no3sonsieT genatb 370.

Llenb nccnepoBaHusA: paspaboTka metognyeckoro obecneyeHus yganeHHoro hopMUpPOBaHUsi, COBEPLLUEHCTBOBAHMUS U
OLEHKM HABbIKOB MPUHATUSA BpavebHbIX peLleHmnin B Kapanonormu.

MaTtepuan u metoabl. MaTtepnanom ans cos3gaHusi BUpTyanbHbix mogenein JIAMN siBnsinacb KNMHWKO-AuarHocTuyeckas
WH(OPMaUnsi M3 pasHbiX WMCTOYHMKOB. [nsi pa3paboTku TeXHUYEecKoro 3afaHus Ha co3gaHve BIT 6binn npusneveHsb
KBanuuLUMpOBaHHbIE KapAMOIOri, UCMOoNb30BaHbl MHANBUAYaSbHBLIE U TPYNMNOBbIE KOMMYHUKATUBHBIE METOAb! MHXEHEPUM
3HaHui. B pesynbtate aton pabotbl co3gaHo 50 BI1 nuHenHon ctpyktypbl 1 10 — passeTBneHHow. [nst peanusauumu
TEXHUYECKOro 3aJaHusi UCMOoNb30oBaHO NporpaMMHoe obecnevenve: Java Script (framework Vue.js), Twitter bootstrap,
cuctema ynpasneHusi 6azamu gaHHeix PostgreSQL.

Pe3ynbTaTtbl. Ha nepBoM atane BbINONHEHWUst NpoekTa 6bin co3naH Web-pecypc, Ha KOTOPOM LIMPPOBbIE HEUHTEPAKTUBHLIE
mogenv JIAMN 6binn npeacTaBneHbl B NMHENHOW Mogenn. Ha BTopoM aTane npoekta Obina paspaboTaHa MHTepakTUBHas
passeTtBneHHas mogene JIAMN. OHa oTpaxaeT Bce 3Tanbl NPUHATUSA PELLEHUA — OT MOCTYNNEHUs B CTaumoHap Ao
BbIMMCKM NauMeHTa — U Mo3BofsieT o0y4valwmuMcsa aHanM3upoBaTbh He CyLIEeCTBOBaBLUME B peanbHOCTW BapuwaHTel J1OM,
AEMOHCTpUpYIOLLME «Kak Mormno 6Obl ObiTb, ecnun...». Cpean MHTEpaKTUBHBLIX GNOKOB MOAENW 3KCNEPThl BbIAENWAM Te, YTO
MOTyT NPUBECTM K M3MeHeHuto Tpaektopum JIAM (TpurrepHble 6noku). Ons oueHkn 3acpheKTUBHOCTN BpaYeOHbIX peLleHuni
paspaboTaHa pelTMHroBasi cuctema, No3BosisoLLAsa ONpeaenvTh He TONbKO 0BLLUIA, HO U YacTHbIE NEPCOHANbHbLIE PEATUHII
oby4atoLerocs ansi onpeaeneHHbIX kaTeropuin BpadebHbIX peLleHNi.

3aknroyeHue. B ccnegoBaHmm npeanoxeHa MeToA0Norms yaaneHHoro gopMmpoBaHmus 1 OLLEHKW KITMHWMKO-AUAarHOCTUYECKUX
KOMMEeTeHUMI Bpaya, KoTopas peanu3oBaHa B dopmate BUpTyanbHbIXx mogenewn JIAMM.

KnioueBble cnoBa: LI,I/ICprBbIe mMoaenu, BuptyarnbHble NauneHTbl, NPUHATUE peLIJeHI/IIZ, Bpa‘-le6HbIe KOMNeTeHuunn,
Web-TexHonoruu, guctaHumoHHoe 06paaoBaH|/|e, peVITVIHFOBaFI cuctema.

KoHdnukT nHrepecos: aBTOpbI 3as1BMSOT 06 OTCYTCTBUM KOHMIIMKTA UHTEPECOB.

Mpo3payHocTb huHaHCOBOM pabota 4acTuyHO nogaepxkaHa Poccuiickum oHAOM byHOAAMEHTanbHbIX WCCNEAOBaHUN
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Bpa4yebHbIX KOMMNETEHUMA Ha BMPTyanbHOW MoAenu neyebHO-AMarHoCTUYECKOro npoLec-
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Abstract

Background. It is the competence of making diagnostic and therapeutic decisions that is the most important in clinical practice.
Digital model of treatment and diagnostic process (TDP) allows provide the remote formation of skills for decision-making.
Aim: To provide the methodological support of remote formation of competences, to improve and assess the skills of medical
decision-making in cardiology.

Methods. Clinical and diagnostic information from different sources was the material for creating virtual models of TDP. Skilled
cardiologists were involved to develop technical specification; knowledge engineering methods were used. Fifty virtual patients
with linear structure and ten with branched structure were developed. Technical specification was implemented using Web
technologies — Java Script (framework Vue.js), Twitter bootstrap, PostgreSQL.

Results. In the first phase of this project only a Web-resource was created. All digital models of patients’ TDP were placed in
a linear order without any interactivity. To assess the effectiveness of medical decisions in the second phase of the project,
branched TDP model with interactivity was created. It covers all stages of medical decision-making: from the patient hospital
admission to his discharge. Besides the real invariant treatment of the patient, the model includes “subjunctive” process
variants — “how could it be if ...” Among the interactive blocks, experts considered those leading to a change in TDP trajectory.
We named them as “trigger” blocks, where the decisions influence upon TDP outcome. To assess the effectiveness of decision-
making by learners, the rating system has been developed. It makes it possible to calculate not only general, but also particular
personal ratings for certain categories of medical and diagnostic decisions.

Conclusion. This study suggests the methodology for remote formation and evaluation of doctor’'s competencies, which is
implemented in the format of virtual TDP models.

Keywords: digital modeling, virtual patients, decision-making, medical competencies, Web technologies,

distance learning, rating system.
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BBepeHue Introduction

KoMneTeHTHOCTHBIN Nnoaxosd B MeauumHckom obpasosa-
HUM npeobnagaeT B GOMbLUMHCTBE Pa3BUTLIX CTPaH, B T. M.
B Poccuiickon ®epgepauun [1, 2]. lle4eGHO-gnarHoCTM4ecKkmin
npouecc (NIAM) B yypexaeHusax 3apaBOOXpPaHEHUS MOXHO
paccmaTtpuBaTh Kak nocnefoBaTerisHoe NpUHATUE peLLeHnin
pasHOro Tuna B YCMOBUSX Hanuuus HEYETKOW, HEMOrHoMm,
NPOTMBOPEYMBON MHOPMALIMN 1N Aaxe B YCMNOBUAX ee OT-
cyTcTBusA. KomneTeHums Bpaya — 9T0 CMOCOBHOCTb peluaTtb
onpefeneHHbl knacc npodeccuMoHarnbHbIX 3adady, cnocob-

Competence-based approach in medical education
prevails in most developed countries, including Russian
Federation [1, 2]. The treatment and diagnostic
process (TDP) in healthcare institutions can be
considered as a consistent decision-making of various
types in fuzzy, incomplete, conflicting information,
and even in its absence. Medical competence is
an ability to solve certain professional tasks, to
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HOCTb MPUMEHATL C 3TOW LeNbio 3HaHWSA, YMEHUS, HaBbIKW, a
TaKkke NMYHOCTHbIE KayecTBa [3].

3HaunTenbHyl YacTb npodeccmoHanbHbIX BpadYeGHbIX
KOMMNETEHLMN MOXHO 0603HaUMTb B pamMKax OOHOW €MKOM
N BaXKHENLLeW B KMMHNYECKOW MpaKTUKe KOMNEeTEeHLUUN npu-
HATMSA OMArHOCTUYECKMX N nevebHbIX pelueHun. dopmupo-
BaHWE OCHOBHbIX KMMHWKO-ANArHOCTUYECKNX KOMMETEeHLMN
NPOUCXOANT UMEHHO B XOAE pelueHns npobrnem naumeHTos;
B 3TUX Xe YCNOBMAX AOIMKHa OCYLLEeCTBNATLCS MNpoBepka
YPOBHSA X cchopmumpoBaHHocTu [4]. B cuny atoro meguumH-
ckoe obpasoBaHme — npoLecc PoOpMUPOBAHMS KOMMETEHLNN
NPUHATUS BPa4YeOHbIX PeLLUeHWI, a NoBbILEeHNe KBanuduka-
Ly — NpoLIeCC ee COBEpPLLUEHCTBOBAHUS.

OTW NpOLIECChl YCINOXHATCA B YCIOBMAX reorpadunye-
CKOro pasobueHus By3a M obyuvaromxcs, ocobeHHo And
KnuHuyeckmx obnacren meguumHel [5, 6]. CpeacTs yaaneH-
HOro (hoOpMMpPOBaHMSA HaBbLIKOB MPUHATWUSA KIMHWKO-AUArHo-
CTUYECKMX peLleHni KpanHe mano. TexHonorus BupTyarb-
HbIX nauueHToB (BI1) kak undposbix mogenen AN — ogHa
13 HEMHOIMX B ANCTAaHLMOHHOM MEAULIMHCKOM 06pasoBaHum,
KoTOpas no3sonset genartb 70 [7].

B Poccuiickon degepaunm Bl peanusoBaHbl Ha nopTta-
e HenpepbIBHOrO MeOMUMHCKOro 1 dapmaLleBTUYeCcKoro
obpaszoBaHua MuH3apaBa, rae pasMmeLleHbl MHTEPaKTUBHbIE
KNVHUYECKME CUTyauuMn U TPEHaep OKa3aHUs HeOoTNOX-
HOW nomoLM C yaaneHHsiM goctynom [8]. Opyrov BapuaHT
WHTEPaKTMBHbIX CUTYaLMOHHbIX 3afay npepnaraeTcd MeTo-
AVYEeCKUM LEHTPOM akkpeguTaumm cneumanucTos [lepsoro
Mockosckoro meamuuHckoro yHusepcuteta nmenn .M. Ce-
yeHoBa [9].

B Tomcke ecTb CBOW OMNbIT CO34aHUSA MYMLTUMEAUNAHBIX
nHdopMaumoHHbix Mogenen JIAMN (BupTyanbHbIX KapAauno-
noruyeckmx naumeHTos) [10]. KoHeuHo, onpegeneHHas ren-
MUpmKauma B MOAENbHbIX CUTYaUMsX NPUHATUS pPeLLeHui
Hen3bexHa, HO Mbl CTOPOHHUKUN MUHUMM3ALMW STON rpaHun
MoZdenupoBaHus. B peanu3aummn BMpTyanbHbIX NauMeHTOB
Mbl NocTapanucb caenaTtb akUeHT UMEHHO Ha nepepabot-
Ke KIMUHMKO-OMarHoCTU4eCcKon MHopMaLum 1 MeHTanbHOM
NPUHATUN PELLEHNIA, OCTaBUB B CTOPOHE MaHyanbHbIA U KOM-
MYHWKATMBHbIN acnekTbl 3TON KOMMETEHUUN.

Llenb pgaHHOro uccnegoBaHus: MAEONOrMYeckoe n Me-
Toguyeckoe obecneyeHvne yaaneHHoro oopMMpoBaHus, co-
BEPLUEHCTBOBaHNS U OLEHKN HaBbIKOB NPUHATMSA BPa4eOHbIX
peLUEeHUIA.

MaTepMan n MmetToadbl

MccneposaHne NnpoBeaeHo B KApAMONOrnmM — 4OCTaTOYHO
(hopManmn3oBaHHOWM U MHCTPYMEHTANbHO HAaCbILLEHHOW obna-
CTU 34paBOOXpaHeHusi. MaTtepuanom Ansi co3gaHusi BUPTY-
anbHbix moaenen JIAMN asnsanack KNMHUKO-ANArHoCTU4ecKasi
MHopMaumusa M3 pasHblXx UCTodHMKOB. OcHOBOW Moaenu
cTanu apxuBHble NCTOPUM BonesHu, oTpaxkaloLime CBeaeHUs
O CTaUMOHapHOM FleYEeHUN KOHKPETHOro nauueHTa. dTa WH-
opMaums 6bina ONONHEHa TEKCTOBOW U MyNbTUMEAUAHOM
WHdOpMaumen o pesynsratax nabopaTopHbIX U MHCTPYMEH-
TanbHbIX AMArHOCTUYeCKUX uccnegoBaHui. Tak Gbin cdop-
MMPOBaH LUMGPOBON cres BCeX 3NEeKTPOHHbLIX MeOULMHCKMX
3anuceit o NnauneHTe, UMELLMX OTHOLLIEHNE K KOHKPETHOMY
anu3ony 3aboneBaHus.

[Onsa pa3paboTkM TEeXHWYEcKoro 3agaHusi Ha cosgaHue
moaenu JIAMN 6bnu npuBneyYeHsl KBanupuumMpoBaHHbIe Kap-
avonoruy, NMeroLLne 3HaYnTENbHbIN ONbiT 0bpasoBaTenbLHON
aestenbHocTU. C HUMK ObINK NpoBeAeHbl MHOrOYNCIIEHHbIE
ceaHcbl paboTbl. Mcnonb3oBaHbl MHAMBWUAYamNbHbLIE U TPYyN-

apply knowledge, skills, and personal wealth for this
purpose [3].

It is the competence of making diagnostic and
therapeutic decisions that is the most important in
clinical practice. Significant part of professional medical
competencies can be identified within it. The formation
of basic clinical and diagnostic competencies occurs
namely in the course of solving patients’ problems.
The formation level should be checked under the same
conditions [4]. Thus, medical education is the process
of medical decision-making competence forming, and
advanced training is the process of its improvement.

These processes become more complicated due
to geographical distance between the university and
learners, especially for the clinical medicine areas [5,
6]. There are very few technologies of remote formation
of skills for making clinical diagnostic decisions. The
virtual patient (VP), as digital model of TDP is one of
the few in distance medical education, which allows
doing this [7].

In the Russian Federation, VPs are implemented on
the portal of continuous medical and pharmaceutical
education of the Ministry of Healthcare, where
interactive clinical situations and an emergency care
simulator with remote access are hosted [8]. Another
variant of interactive situation tasks is offered by the
methodological center for accreditation of specialists
in .M. Sechenov First Moscow State Medical
University [9]. Tomsk has its own experience in
creating multimedia information models of TDP (virtual
cardiologic patients) [10]. Some gamification in a model
of decision-making situations is, surely, inevitable,
but we work for minimization of this simulation facet.
Implementing virtual patients, we focused namely
on the processing of clinical diagnostic information
and mental decision-making, leaving the manual and
communicative aspects of this competence.

The aim is to provide the ideological and
methodological support of remote formation of
competences, to improve and assess the skills of
medical decision-making.

Material and Methods

The study was carried outin cardiology. Itis formalized
enough and instrumentally saturated area of health
care. Clinical and diagnostic information from various
sources was the material for creating virtual models of
TDP. This model was based on archival medical records
of the patient hospitalization. It was completed with
textual and multimedia information about the results of
laboratory and instrumental diagnostic studies. Thus, a
digital footprint of all electronic patient’s medical records
related to specific disease episode was formed.

Skilled cardiologists with significant educational
experience were involved to develop technical
specifications for the creation of TDP model. Numerous
working sessions were carried out with them. There were
used the individual and group communicative methods of
knowledge engineering: questionnaires, brainstorming,
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NnoBbleé KOMMYHWKaTUBHbIE METOAbl WHXEHEepUW 3HaHWi:
aHKeTMpoBaHue, MO3roBOM LITYPM, CTPYKTYpMpOBaHHOE
WMHTEPBbLIO, KpUTMyeckun ob3op, Metog [Henbcu gna aHo-
HMUMHOTO 3a04YHOrO CornacoBaHus oueHok. dopmanusaums
TEKCTOBOM MHOpMaLMU OCyLIeCTBAsNacb B chneuuanbHO
CO34aHHbIX WabnoHax, MynsTMMeauiHoW — B Buae dhan-
NOB COOTBETCTBYHOLLMX ¢hopmaTtoB. TexHuWyeckoe 3agaHune
peanunsoBaHo ¢ ucnonb3oBaHveM Web-texHonornn — Java
Script (framework Vue.js) n Twitter bootstrap; ana cosgaHus
6a3bl AaHHbIX MCMonb3oBaHa cucTeMa ynpaeneHus 6asamu
AaHHbIX PostgreSQL. NHTepdeicbl BUpTYanbHbIX Mogenen
J1AMN paccymTaHbl Ha PyCCKOroBOpPSLLEro nonb3oBarens, pas-
MeLLEeHbl Ha cepBepe C BO3MOXHOCTbIO yAareHHoro cosga-
HWS HOBbIX MoZenew 1 yaaneHHoro AoCTyna K MMeloLencs
UHdOopMaLuun.

Pesynbrathbi

Ha nepBom aTtane pasButusi npoekta co3gaH Web-pe-
cypc, roe B NWHENHOM MOopsifke pasMeLleHbl Bce 3rek-
TPOHHbIE MEAMLMHCKME 3anucu o nauueHTte. Ons ynobcrea
JOCTyna K KIWHWKO-AMarHOCTUYECKON MHpopmaumn B He-
npepbiBHOM TeuyeHuun JIAN BblaeneHbl AMCKPETHbIE MoAy-
nn, KoTopble BM3yaribHO Ha 3KpaHHOW hopme 0BO03HaYEHbI
3aknagkamu (puc. 1). Kputepusamu BblaeneHus o4vepegHoro
KIMMHUKO-AMArHOCTUYECKOTO MOAYNS SIBMSAIOTCA M3MEHEeHue
COCTOSIHUSI 300POBbsi NaLUMEHTa, NpoBeaeHNe MEANLIUHCKNX
MaHVNynsuuii, noseneHme nHpopmaumm o6 nx pesynsrarax.
B paHHoM BapuaHTe BIT npencraeneHbl Bce acnektbl JIOM:
MHpopMauus 06 aHamHe3e naumeHTa, AaHHble pusmKanbHo-
ro uccrnefoBaHusi, peaynbraTbl NabopaTopHbIX U MHCTPYMEH-
TanbHbIX METOOOB, MPOLIECC ANArHOCTUKKN, Ha3Ha4YeHne Tepa-
NEBTUYECKOIO UIN XMPYPrMYECKOro feYeHns, pekomeHaaumm
nawLneHTy Nocne BbIMUCKM U3 CTaLMOHapHOro OTAENEeHus!.
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structured interviews, critical review, Delphi method
for anonymous agreement evaluation. Formalization
of textual information was carried out in specially
created templates, and multimedia — in appropriate
files. Technical specifications were implemented using
Web technologies — Java Script (framework Vue.js)
and Twitter bootstrap. Open software PostgreSQL was
used to create the relational database. The interfaces
of virtual models of TDP are designed for a Russian-
speaking user, placed on a server with the possibility of
remote creation of new models and remote access to
existing information.

Results

In the first phase of the project development only
a Web-resource was created. All digital models of
patients’ TDP were placed in a linear order without any
interactivity. For easy access to clinical and diagnostic
information in the continuous course of TDP, there were
identified discrete modules visually indicated on the
screen form with tabs (fig. 1). The criteria for selecting
another clinical diagnostic module are changes in
the patient’s health status, medical procedures, and
their results. In this VP variant, all aspects of the
TDP are presented: patient history, physical data,
investigations, diagnostics, prescription of medical or
surgical treatment, post-discharge recommendations
to the patient. Information modules can be considered
analogous to the patient’s contact with the medical
staff, followed by the making diagnostic and therapeutic
decisions.
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Puc. 1. AnckpeTHble Moaynu nevebHo-AMarHoCTUYECKOro NpoLecca B Bue 3aKnafok Ha aKpaHHoW hopMe BUPTyaribHOro nauueHTa
Fig. 1. Discrete treatment and diagnostic process modules as tabs on the virtual patient screen form



Kapacbk C.W., ApxaHuk M.B., lpakosa E.B., bBanaxoHosa M.B.
dopmMmpoBaHMe 1 oLeHKa BpadebHbIX KOMMNETEHLUI Ha BUPTYanbHON Moaenu nevyebHo-guarHoCT4Yeckoro npouecca

MHbopMaumoHHbIE MOAYNN MOXHO cYMTaTb aHanoramm
KOHTaKTa nauueHTa ¢ MeauUMHCKAM MepcoHanoMm, 3a KOTo-
pbIM criegyeT NPUHATUE AMarHOCTUYECKNX U NevebHbIX peLue-
HWUIA. [laHHasa Moaenb MMEeET eAVHCTBEHHYH (NMHENHYH) Tpa-
€KTOpUIO, peanu3oBaHHYI0 B X3HWN paHee N HEN3MEHSEMYIO B
xofe nsyveHuns cnyyas. Obyvaromecs He MOryT NPUHUMATL
Kakne-nnbo pelueHusi, NOCKOMNbKY Lenb AAHHON HeuHTepak-
TMBHOW BupTyaneHon mogenu JIAMN — gemoHcTpaumsa peanu-
30BaHHOTO Kelica B Ka4yeCTBe UINICTpaLmum «kak bb1no».

Ons oueHkn 3pPEeKTUBHOCTN BpayYeOHbIX pelleHun Ha
BTOPOM 3Tane npoekta Obina co3gaHa pas3BeTBrneHHas Mo-
aenb AN, koTopas oxBaTbiBaeT BCe 3Tanbl NPUHATUS Bpa-
YeBHbIX peLlleHVn: OT MOMEHTa MOCTYMMeHUs nauueHTa B
cTaumoHap [o ero Bbinuckn. Kpome peanbHOro MHBapuaHT-
HOro feyYeHns naumeHTa Mogenb BKMNYaeT «cocnarartenb-
Hble» BapuaHTbl npouecca — «Kak Mormno Obl ObITb, ecnu...».
OTO «ecnu...» BO3HUKAET NPW YCNOBUW MPUHATUSA PELUEHWN,
OTNMYaILWUXCA OT CAeNaHHbIX paHee B peanbHOCTU. lnana-
30H TaKMX peLUeHUn MOXET ObITb LUMPOK — OT HeA4OCTaTO4HO
addekTMBHBLIX OO abCconioTHO ownboYHbIX. OgHM «HeaTa-
FNOHHbIE» peLleHns MOryT NPUMBECTU MULLbL K TpaTtam pecyp-
COB, Apyrne — K BbIbopy HEBEpPHOro Metoga AMarHOCTUKA U
HenpaBWnbHOW cTpaTernn nedeHns. B pesynsrate Bce BUp-
TyarnbHble MOAEenu 3TOro aTana NpPoekTa NMELOT Pa3BeTBIEH-
HYHO TpaekTopuio, a cxeMon 3asepLueHHoro JIAMN BmecTe ¢
€ro HepeanusoBaHHbIMW BapuaHTamun asnsetcsa rpad (pwc.
2). Yanbl rpaca — MHPOpMaLMOHHbIE MOZYIN C aHANOMMYHbI-
MW NepBOMY 3Tany KpUTEPUSIMU AUCKPETU3aLNM N CIOXKHON
BHYTPEHHEN CTPYKTYpPOMN.

KoHTeHT y3noB npeacrtasneH AByMsi BapnaHTamu. B cTa-
TUYHBIX BIoKax coaepXXMTCa TEKCT unn meama cannbl, Heob-
Xooumble Ans NPUHATUS obyvalowmMMUcs pelleHnin Ha aaH-
Hom aTane JIOMM. K ctatnyHbiM Gnokam OTHOCATCS CBeAeHus
06 aHamHese, xanobax n pesynsratax oCMOTpa NaumeHTa,
€ro poCTO-BECOBbIX XapaKTepUCTNKaXx, TEKCTOBbIE U MYNbTU-
MeaunHble pesynbTaTtbl nccriegoBaHui BT n koHcynsTaumm
cneumanuctos (puc. 3).
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This model has a single (linear) trajectory,
implemented in life earlier and unchanged during the
case study. Learners cannot make any decisions, since
the purpose of this non-interactive virtual TDP model is
to demonstrate the implemented case as an illustration
of “as it was”.

To assess the effectiveness of medical decisions in
the second phase of the project, a branched TDP model
was created. It covers all stages of medical decision-
making: from the moment of the patient hospital
admission to his discharge. Besides the real invariant
treatment of the patient, the model includes “subjunctive”
process variants — “how could it be if ...”. “If ...” arises
in making decisions that differ from those made earlier
in real life. The range of such decisions can be wide
— from insufficiently effective to completely erroneous.
Some “non-reference” decisions can lead to a waste of
resources, others — to the choice of the wrong diagnostic
method and the treatment strategy.

As a result, all virtual models of this project stage
have a branched trajectory, and the diagram of the
completed TDP with its unrealized options is the graph
(fig. 2). Graph nodes are information modules with
discretization criteria similar to the first phase and
complex internal structure.

Node content is presented in two variants. Static
blocks contain text or media files necessary for learners
to make decisions at this stage of TDP. Static blocks
include patient history, complaints and examination
results, his height and weight, text and multimedia
results of VP studies and expert advice (fig. 3).

In interactive blocks, learners should make certain
decisions (fig. 4). All tasks are presented with lists
of possible correct and wholly or partially incorrect
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Puc. 2. Pa3BeTBrneHHas Mogenb neyebHo-amarHocT4yeckoro npotecca B Buae rpada

Fig. 2. Branched treatment and diagnostic process model in the form of a graph
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Puc. 3. CtatuuHble 6noku nHdopmaumm, HeobxoaMMon ANs NPUHATUASA PeLLEHNI

Fig. 3. Static blocks of information required for decision making

B MHTepaKkTMBHbIX Grokax obyyatoLumecs OOSHKHbI Npu-
HATb onpefeneHHble pelleHuss (puc. 4). Ona aToro um
NPeabABNAOTCA CNUCKA BO3MOXHbIX BapuaHTOB peLLeHWi,
cpean KOTOPbIX MPUCYTCTBYHOT Kak MpaBUIlbHblE, TaKk U He-
npaBuUnbHbIE — NMOMHOCTLIO UMK YacTUYHO. MHTEepaKTUBHBLIMM
cBoicTBamu obnagatoT 6noku MHdopmauuu Ana nNpUHATUS
obyyaloLUMNCA CNeayOLLMX PELLEHN:

— BbIBOp CTpaTerMmn nevyeHus,

— NnocTaHoBKa AnarHosa,

— Ha3Ha4yeHWe MHCTPYMEeHTaslbHbIX U N1aGopaTopHbIX Me-
TOAOB UccrnenoBaHus,

— HasHayeHWe KOHCYIbTaUmii y3KUX CrneLuanmcTos,

— HasHayeHue neKkapcTBEeHHbIX MpenapaTos, pexuma u
OVeThbl,

— HasHayeHue pekomeHaaLUui Npy BbINUCKe.

I tpyanrti st urtnsed

decisions. Information blocks have interactive properties
for learners to make the following decisions:

— choice of treatment strategy,

— diagnosis,

— choice of instrumental and laboratory research
methods,

— prescription of specialist physicians advice,

— prescription of drugs, regimen and diet,

— recommendations at discharge.

Thus, the information is presented in static blocks.
The choice of a decision is carried out from the list of
possible options in interactive blocks of the module.
Lists of decision options can be of two types — global
(already existing and relevant for all models in a given
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Puc. 4. ViHTepakTuBHble 6rokv nHdopMaLumn Ans NPUHATUS 0ByYatoLLMMUCS peLLEeHNi

Fig. 4. Interactive blocks of information for learners to make decisions
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Takvm obpasom, npeabssreHne nHopmaummn NPomcxo-
AVT B cTaTM4HOM Grioke, a BbiGop peLueHns ocyLlecTBnseTcs
M3 Crmcka BO3MOXHbIX BapvaHTOB B MHTEPaKTUBHOM 6rno-
ke mogynsa. Cnmcky BapuMaHTOB peLleHuin MoryT ObiTb ABYX
TMNOB — rnobanbHble (yXe CyLIeCcTBYHLME U aKTyanbHble
ONnsa BCex Mopenen B AaHHOW npeameTHow obrnactu) u no-
KanbHble (dbopMupyemMble paspaboTynMKkom Ans KOHKPETHON
mogenu npu ee cosganuu). K rmobanbHbiM, Hanpumep, OT-
HOCSITCH CNNCKN METOA0B NCCIefoBaHUs, PEXMMOB, BapuaH-
TOB AMEThI; K NTOKanbHbIM — CMUCKN AMarHo30B, NpenapaTos,
BapvaHToB nposefdeHus onepauun. Cpean MHTEPaKTUBHBLIX
6nokoB aKkcnepTbl oNpeaenunu Te, KOTopble MOryT NPUBECTU
K nameHenuto Tpaektopuu J1OIN (puc. 5). Mbl 0603Haumnm nx
KaK «TpurrepHble» Onoku, OT pelueHWn B KOTOpbIX 3aBUCUT
ucxop J14I B uenom. Takas BO3MOXHOCTb peanv3oBaHa ansi
BblbOpa cTpaTernm nevyeHns, NOCTaHOBKM AnarHo3a, BapuaH-
Ta NpoBEeAEHNS XMPYPruyeckon onepaumu.
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subject area) and local (formed by the developer
for a specific model when it is created). For example,
global lists include research methods, regimens, diet
options; local ones - lists of diagnoses, drugs, surgeries
options.

Among the interactive blocks, experts considered
those leading to a change in TDP trajectory (fig.
5). We named them as “trigger” blocks, where the
decisions influence upon TDP outcome. This possibility
is implemented for choice of a treatment strategy,
diagnosis, and a surgical option.

To assess the effectiveness of decision-making
by learners in this project, a rating system has been
developed based on the following principles:

1. Rating assessment of decision-making
competence should be automated and quantitative.
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Puc. 5. TpurrepHblii MHTEPAKTMBHbIN BIOK, MEHSIIOLLMIA TPAEKTOPUIO NeYeBHO-ANarHoOCTUYeCKoro npouecca
Fig. 5. Trigger interactive block changing treatment and diagnostic process trajectory

[nsi oueHkn acpheKTUBHOCTU NPUHATUS peLLEHU 0byYa-
IOLWMMUCS B lAHHOM MpOeKTe pa3paboTaHa pedTUHroBas cu-
cTema, OCHOBaHHas Ha CreaylLmMx NpMHUMnax 1 nogxoaax:

1. PeliTuHroBasi ougHka KOMMETEHLUN NPUHSATUS peLue-
HWIA JOMKHA GbITb aBTOMATU3NPOBAHHOW W KONNYECTBEHHOM.

2. NepcoHanbHbIn pedTuHr (MP) oby4valowmxcs oueHu-
BaeT chOpMMPOBAHHOCTb KOMMETEHLIUN NMPUHSTUSI PELLEHUIA.
OTcyTCcTBUE OLWMBOK BO Bpa4ebOHOW AeATENBHOCTM — 3TO HOP-
ManbHas pabota xopollero Bpada. [1osaTomy 3a npuHaATHE
BEPHbIX pelleHuit obydarowimecs He noowupsitotes. Jlioboe
HeonTUMarnbHOE pelueHne CHmxaeT adpdpekTmBHocTb J1OI,
3a aTumM cnegyet noHmxkeHwue MP.

3. K HeonTumanbHbIM peLueHnsiIM Mbl OTHOCUM Kak HEBbI-
60p achheKTUBHOrO BapmnaHTa peLleHust, Tak 1 Bbibop Head-
dekTnBHOro BapuaHTta. Hanpumep, owmbkon siBnseTcs Kak
HeHa3Ha4YeHUE HYXXHOTO MCCreaoBaHusl, Tak U Ha3HaveHue
HEHYXXHOrO.

4. Kaxgbln BapuaHT peLLeHnst CBsI3aH C YNCIOBbIM KO3g-
ULMEHTOM, OTpaxarlwmMM 3PPEKTUBHOCTL UMEHHO 3TOrO

2. Personal rating (PR) of learners assesses the
formation of decision-making competence. The absence
of errors in medical practice is the standard work of a good
doctor. Thus, learners are not encouraged for making
the right decisions. Any non-optimal decision reduces
the TDP effectiveness, followed by PR decrease.

3. We consider both the non-choice of an effective
decision variant and the choice of an inefficient variant
as non-optimal decisions. Thus, error is both the non-
assignment of the necessary study and the assignment
of unnecessary one.

4. Each decision variant is associated with a nume-
rical coefficient reflecting the efficiency of this particular
variant. Efficiency coefficient values vary from 0 to 1.
The certain coefficient value is determined by an expert
assessment of decision taken effectiveness, its impact
on a patient’s state and resources of the healthcare
system.
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BapuaHTa. 3HadyeHns KoadpruneHToB apdEeKTUBHOCTUN Ba-
pbupytoT oT 0 go 1. KoHkpeTHoe 3HayeHne koadduumeHTa
onpegenseTcs 3KCNepTHOW OLEHKOW 3dpdeKkTUBHOCTN npu-
HATOrO peLUeHWs, ero BIMSAHUEM Ha COCTOSIHME nauueHTa u
pecypcbl CUCTEMbI 3APaBOOXPaAHEHNS.

5. BaxeH aHanu3 COBOKYMHOCTWU BCEX peLleHui oby4aro-
LLUMXCA B XoA4e u3yyeHus kenca. Beiuncnenue MNP komneteHuun
NPUHATUA PELLUEHUA NPOUCXOAUT MyTEM NEePEMHOXEHNS BCexX
KO3 prumeHToB 3 HEKTUBHOCTH, CBA3AHHBIX C BbIOPaHHbLIMU
peleHusmMn (MynsTUNNMKaTUBHBIA Noaxod). Yem Bbiwe nep-
COHanbHbIN PEVTUHT, TeM 3 HEKTUBHEE COBOKYMHOCTb NPUHS-
ThbIX 0Oy4aIOLLMMUCS PELIEHNA B KOHKPETHOM KeWice.

6. Kaxgoe pelueHne OTHOCMTCH K ONpederneHHon KaTe-
ropun. VITOroBbli pedTUHr MOXET ObITb BbIYMCMEH KaK WH-
TerpanbHO NS BCEro Kenca, Tak U Ans Kakgon KaTteropuu
peLUeHniA OTAENbHO.

BapuaHTbl pelueHuin BbiGnpaloTcs B UHTEPaKTUBHbIX 6r1o-
Kax y3rnoB MoZenu, N03ToOMy COBOKYMHOCTb KOadhnLmeHToB
3PEKTUBHOCTN MOMNHOCTLIO OnpedenseTca TpaekTopuen
npoxoxaeHus kewca. o mepe peleHuns kenca NP asToma-
TUYECKN BBIMUCNSETCA Kak npov3BedeHne KoadhdULMeHToB
3(pPEKTMBHOCTM BCEX pELUEHMIN, MPUHSTBLIX 0By4varoLmmcs.
MockonbKy Kaxpgoe nocregyollee pelleHne OCHOBaHO Ha
pesynstatax psga npeabiaylwimx, TO XPOHONMOornyeckn nep-
Bble OLIMOOYHbIE peLleHns ABNSTCA Hanbonee BaXHbIMU 1
OOIMKHbI OLIEHNBATBLCA CTPOXE, Yem nocnegyowme. VimeHHo
NpMMEHeHne MynbTUNAMKaTMBHOIO nogxoga obecnevmBaeT
TO, YTO nepBas owmnbka Oyaer curnbHee BNMATL Ha Tekyllee
3HayYeHne penTuHra, Yem nocrnegylLime owmnbKn C Takumm
xe koaddpumumeHtammn adpdekTnBHoCcTU. [aHHaa ocoben-
HOCTb MYNbLTUNNWKATMBHOTO MeToAa Gonblue nogxoanT Ans
OLEHMBAHMSA KOMMETEHLUUN MPUHATUS MocnefoBaTenbHbIX
BpayeOHbIX peLleHun, Yem agauTUBHBIN crnocob, OCHOBaH-
HbI HA CyMMUPOBaHUM 6annos.

[lo NpMHATMA NepBoro peLleHnss NePCOHanbHbIA PENTUHT
ntoboro obyyvatowerocsi paseH egunHuue (100%). B ganbHen-
lemM B Cryvae MpUHATUS BEPHBbIX PELUEeHUA OH He MeHSeT-
Csl, @ HeBepHble pelueHns cHuxkatoT NP 3710 o3HavaeT, 4To
ecnn BbiOpaHHbIN BapuaHT pelleHus B AaHHOW cuTyauuu
MakcMManeHo adpdekTnBeH, oH nmeeT koadduumeHt 1,0.
Yem Gonblue OT pewweHusa obyyatoLlerocs yuiepb 340poBbio
naumeHTa u/unm 4em Gornblue pecypcoB yypexaeHus 3gpa-
BOOXpaHeHus1 ByaeT HeOB6OCHOBAHHO UCTPAYEHO, TEM HUXe
KO3 PMLUMEHT 3pHEKTUBHOCTUN ITOTO BapraHTa peLUeHus.

BaxeH BOMPOC O KONMWYECTBEHHON oOueHKe addeKTuB-
HOCTK BblGpaHHOro pelueHns. CyGbeKTMBHOCTb 3KCMEPTHON
TOYKM 3peHus npu Bbibope KO3EPULMEHTOB B KaXaoM Cny-
Yae, KOHEYHO, BO3MOXHA, HO ee 3HayeHue HUBEenupyeTcs
3HaYMTENbHBLIM KONMYECTBOM MOCHeAoBaTeNbHbIX PeLleHni
B paMKax Kaxgoro Kelca u cornacoBaHMeM MHEHUIN Mexay
pasHbiMu akcnepTamu. [na GbICTPON HACTPOMKN PEVTUHIO-
BOM CMCTEMbI Ha NepBOM 3Tane co3gaHusa mogenu JIAMN mc-
nornb3oBaHa paHroBas LuKarna 9KCNepTHbIX OLIEHOK, KOTopble
B AanbHelweM 3aMeLLalnTcs KONMYeCTBEeHHbIMU.

Hamu ncnonb3oBaHbl YETLIPE OLEHKN CTEMEHWN HEMOMHOWN
3(pPEKTUBHOCTM pELLEHNI:

XS — HesHauuTenbHas, KoadpduumeHT ahdhekTnBHOCTH
ot 0,97 po 0,99 (Hanpumep, BbIGOP HEHYXXHbIX METOAO0B UC-
cnefoBaHUA, He BNUSIOWMX Ha COCTOSIHME 340pOBbSA Nauu-
€HTa, HO NPUBOASLLMX K 3aTpaTtam pPecypcoB).

S — manas, koadduumeHT addektmeHocTn ot 0,9 go
0,96 (Hanpumep, BbIGOP HEHYXHbIX METOAOB UCCIEA0BaHUS,
BMMAIOLLIMX HA COCTOSHUE 300POBbS NauneHTa unu Heebibop
HY>XHOTO MeToAa).

5. Complex of all learners’ decisions in the case
studying is important to be analyzed. The calculation
of PR of a decision-making competence occurs by
multiplying all the efficiency coefficients associated with
the selected decisions (multiplicative approach). The
higher the personal rating, the more effective decisions
made by learners in a particular case.

6. Each decision belongs to a certain category. The
final rating can be calculated both integrally for the whole
case and for each decision category separately.

Variants of decisions are selected in interactive blocks
of model nodes. Thus, the set of efficiency coefficients
is completely determined by the case trajectory of the
case. After case solving, PR is automatically calculated
as multiplication of efficiency coefficients of all decisions
made by a learner. Since each subsequent decision
is based on the results of a number of previous ones,
chronologically, the first wrong decisions are the most
important and should be assessed more strictly than
subsequent ones. It is the multiplicative approach that
ensures that the first error will have a stronger influence
on the current rating value than subsequent errors with
the same efficiency coefficients. This feature of the
multiplicative method is more suitable for assessing the
competence of making consistent medical decisions
than the additive method based on the summation of
scores.

Before the first decision is made, the personal rating
of a learner is one (100%). Later, it does not change,
if only right decisions are made. Wrong decisions
reduce the PR. This means that if the chosen decision
in this situation is the most effective, it has a coefficient
of 1.0. The more damage to health of a patient from
a learner’s decision and / or the more resources
of the healthcare institution will be unreasonably
spent, the lower coefficient of effectiveness of this
decision.

Quantitative evaluation of the results is a big issue.
Choosing the coefficients each time, the subjectivity of
the expert point of view is, surely, possible. However, it is
leveled by a significant number of sequential decisions
within each case and the concurrence of opinions
between different experts. A rank scale of expert
assessments was used, replaced further by quantitative
ones, to set up quickly the rating system at the first stage
of TDP model creation.

We used four ranks for the degree of incomplete
decision effectiveness:

XS - insignificant, efficiency coefficient from 0.97 to
0.99 (for example, the choice of unnecessary diagnostic
methods that do not affect the patient’s health, but lead
to resource costs).

S — small, efficiency coefficient from 0.9 to 0.96 (for
example, the choice of unnecessary examinations that
affect the patient’s health or non-choice of the necessary
method).

M —medium, efficiency ratio from 0.75 to 0.89 (making
a decision leading to a serious risk to the patient’s health
or to deterioration in his condition).
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M — cpepHsas, koadbduumeHT adpdekTnsHocTn ot 0,75
fo 0,89 (mpuHATME pelueHns, NPUBOASLLEro K CEpbe3HOMY
pWCKY NS 300POBbSA NaUMeHTa Unum K yXyaLeHuto ero Cocto-
AHUS).

L — 3HauuTenbHas, koadduumeHT addeKkTMBHOCTN OT
0,6 go 0,74 (npuvHATME pelueHnsi, BeQyLLero K Cepbe3HoMy
YXyALUEHUI0 COCTOSIHNS 340POBbSA NauneHTa).

TpagVUMOHHO B BbICLUEN LUKOMNE MONOXUTENbHON UTOro-
BOM oueHkon byaet cuntatbcsa MNP He meHee 70% OT mak-
cMManbHO BO3MOXHoro. Jlormka npegnaraembix Auanaso-
HOB KONMYECTBEHHbIX OLEHOK TaKoBa, YTO Mpu HeBOMbLLOM
KOnu4yecTBe NPUHUMAaeMbIX PeLleHUn ogHa 3HaYUTeNbLHasA 1
odHa manas owwnbku (Nbo Ase ownbKkn cpeaHero ypoBHS)
CHWXAKT PENTUMHr TakMMm obpasom, 4TO oby4varLmincsa He
CMOXET MONy4YnTb NONMOXUTENBHYIO OLIEHKY, AaXe ecrnu Bce
ocTanbHble pelueHns ByayT apdekTnBHbIMK. [1OCKOMNBKY KO-
NMYECTBO NPVHUMAEMbIX PELUEHU B KaXKOOM Kence u gaxe
B pa3HbIX TPAeKTOpMAX OAQHOrO Kewca Benuko, Hamu paspa-
6oTaH meToa nepeBoga 3HayeHus NP B 6annbHyt0 OLEHKY C
NMOMOLLIbIO CUCTEMBI NIMHEWHBIX YPaBHEHWUNA.

Pa3spaboTtaHHas penTUHroBasi cMctema Mno3BOnsieT pac-
cyMTaTb He TOMbKO OOLMIW, HO M YacTHble NepcoHarnbHbIe
PEUTUHIN NO OTAENbHLIM KaTeropusam MpuHATUS nedveb-
HO-AMarHOCTUYECKMX peLleHnin. PacyeT YacTHbIX PEVTUHIOB
CnocobCTBYET BbIABNEHNIO HE[OCTAaTOYHO CHOPMMPOBAHHBIX
acnekToB komneteHuun. Cpeau HUX MOXHO BbIAEMUTb, Kak
MUHUMYM, criegytoLime:

— BbIGOp METOAOB MCCneaoBaHus,

— NocTaHOBKa AnarHo3a u BblIbop cTpaTernm neyeHus,

— HasHayeHwe npenaparos.

Takum o6pa3om, npeanoxeHHas pPeWTUHroBas cucTema
AaeT BO3MOXHOCTb KOMWYECTBEHHOW OLEHKM KOMMNEeTEeHLMn
NPUHATUS peLleHnA U ee KOMMNOHeHT. OHa MOXeT ObITb uc-
nonb3oBaHa Kak B npouecce obyyeHns ans obpaTtHoOm CBaA3n ¢
npenofasartensaMu, Tak 1 € Lienbio atTectaumm obyyaroLmxcs.

O6cyxaeHue

CoBMeCTHOE UCMonb30BaHWe MHHPOPMaLMOHHO-KOMMYHU-
KaLMOHHbLIX 1 0Bpa3oBaTenbHbIX TEXHONOMMI B ANCTaHLMOH-
HOM chopmaTe UmeeT hyHAAMEHTanNbHOE 3HAaYEHUE U BNUSIET
Ha gupakTudeckme 3agadun. MNMepeHoc TeopeTnyeckoro obyye-
HMSA B LMcpoByto cpedy B GOMbLUMHCTBE CIy4YaeB HE MEHsiET
CyTb 0Opa3oBaTernbHbIX TEXHOMOTMUA U HE BbI3bIBAET Cylle-
CTBEHHbIX 3aTpyAHEHUIA npu peanu3auun. [NpuHUMNManNsHO
WHas CUTyauusi C NPaKTUYECKMMU 3aHSATUAMK, TPeByoLMMM
WHTEPAKTUBHOCTU ANsi NPUHATUSI pelleHunid. Buibop ncnonb-
3yeMbIX CpeacTB 00y4eHUs1 B 3TOM Cryvae ropasgo yxe, 0Co-
6eHHO AN AMCTaHUMOHHOro doopmaTta o6pa3oBaHus.

Paccmotpenune JIAIN kak npouecca nocnenoBaTenbHOro
NPUHSATUS PELLUEHUA MO3BOMSIET CO34aTb €ro MOAENb B BUAE
rpada. BupTyanebHasi mogens JonyckaeT HEOAHOKpATHbIE Mo-
NbITKM Bpa4yebHbIX peLleHni B CTaHAapTHbIX ycroBusix 6e3 Bpe-
Ja Ans pearnbHbIX NaumMeHToB. [Npu 3ToM OT peLueHuii obyyato-
LLMXCS 3aBUCUT TPAEKTOpPUSA X NepemelLeHus no kecy. Mocne
NPUHATUS UMW PELLEHUIA pa3HON 3PEKTUBHOCTN ANA HUX BU-
3yanusunpyoTcs pasHble BapuaHTbl BUpTYyanbHon mogenu J14TM.

LindbpoBoe mopenvpoBaHue B mMeguuMHCKOM obpa3oBa-
HWUM CTano NPUMEHSITLCSA ropasfo Mo3Xe, YeM B MOArOTOBKE
cneumanucToB apyroro npodmnsi. B ycnosusix naHgemum
COVID-19 guctaHumoHHOe 0oby4YeHue CTano OCHOBHBLIM Ny-
TEM peanu3auum y4ebHoro npouecca, CTUMyNUpys passutue
CUMYNSALMOHHBLIX TEXHONOrMNn. CyLiecTBEHHbEIM KOMMOHEHTOM
CUMYINSALMOHHOIO 06y4eHWs SIBMSIETCSt CaMOCTOsITENbHAs Nnoa-
roToBKa C NEepuoanYEecKUM OLEHMBAHMEM pe3yrbTaToB Kak

L - significant, efficiency ratio from 0.6 to 0.74
(making a decision leading to a severe deterioration in
the patient’s health).

Traditionally, PR of at least 70% of the maximum
value will be considered as a positive assessment
in higher school. The logic of the proposed ranges of
quantitative assessments is as follows: having made a
significant and small error, or two errors of an average
level, the learner will not be able to get a positive
assessment, even if all other decisions are effective.
Since the number of decisions is different in each case
and even in different trajectories of the same case, we
have developed a method to convert PR into score using
a system of linear equations.

The developed rating system makes it possible to
calculate not only general, but also particular personal
ratings for certain categories of medical and diagnostic
decisions. The calculation of particular ratings (choice
of diagnostic methods, diagnostics, treatment) helps to
identify insufficiently formed aspects of competence.

Thus, the proposed rating system makes it possible
to quantify the decision-making competence and
its components. It can be used both in the education
process for feedback from teachers, and for the purpose
of a learner examination.

Discussion

Joint using of information, communication and
education technologies in distance format has a
fundamental importance and affect didactic tasks. The
transfer of theoretical education to the digital environment
in most cases does not change the point of educational
technologies and does not cause significant difficulties in
implementation. The situation is fundamentally different
with practice that requires interactivity for decision
making. The choice of education tools used in this case
is much narrower, especially for the remote format.

Considering the TDP as a process of sequential
decision-making, allows creating its graph model. The
virtual model permits repeated attempts at medical
decisions in standard conditions without harm to real
patients. At the same time, decisions of learners affect
the trajectory of the case they consider. Since they make
decisions of different efficiency, various versions of the
TDP virtual model are visualized for them.

Digital modeling in medical education started being
used much later than in other fields, which is quite
understandable due to the specifics of healthcare. In the
context of the COVID-19 pandemic, distance education
has become the main way of educational process,
making it possible to implement an individual approach
to learners, regardless of their geographical location. An
essential component of simulation training is self-training
with periodic evaluation of results as a motivational
component. In this context, it is necessary to create
digital tools for the remote formation and assessment of
decision-making competence in the “virtual world”. The
methodological support for the use of virtual patients
was developed earlier and is considered in this article.
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MOTMBALMOHHON cocTaBnstowen. B atux ycnosuax Tpebyert-
€S co3gaHne UmMdpPOoBbIX MHCTPYMEHTOB AN ANCTaHLMOHHOIO
(HOPMUPOBAHMSA U OLEHKM KOMMETEHLUN NPUHATUS peLleHnii
B «BMpTyanbHOM mupe». Pa3paboTtka metogmyeckoro obe-
crnevyeHns UCnonb30BaHWA BUPTyarnbHbIX NauueHToB Obina
HayaTa paHee 1 paccMaTpuBaeTCs B JaHHOW cTaTbe.

Mcnonb3oBaHne BUPTYyarnbHbIX KOMMbIOTEPHBIX CUMYMS-
LuiA NpeacTaBnseTca onTMMarnbHbIM MO COOTHOLLEHMWIO CTOU-
MOCTW ¥ negarorn4eckon acpdekTMBHOCTN B CPaBHEHUM C CU-
MYMALUMOHHBIMY LIeHTpamun poboTM3NPOBaHHBIX MAHEKEHOB 1
MCMNOnNb30BaHMEM CTaHA4apPTM30BaHHbIX NaLNeHTOB.

BIM aktmBHO ucnonb3yloTcsi B 3apybexHbix obpasosa-
TenbHbIX yupexaeHusx. MNpoekTt eViP HanpasneH Ha cosfa-
Hue 6a3bl BI1 1 KNMHUKO-OUArHOCTMYECKNX CUTYaLIMOHHbIX
3agad [11].

B pamkax npoekTa B YHUBepcuTeTe MEAMLUMHLI U dhapMa-
uun (PymbiHns) n B KaponuHckom yHusepcuteTe (LLUBeums)
pa3paboTaHbl KOMMbIOTEPHBIE NPUAOXKEHUA ANA CO3AaHWA
Bl B pasHbIx knuHu4eckmx obrnacTtsax. OHW No3BONSIOT CO3-
AaBaTb NUHENHbIE MHTEPaKTUBHbIE CLIEHapun Ha OCHOBE pe-
anbHbIX 3aBepLUeHHbIX cnyyaes. Regenstrief Institute Beget
pa3pabotky EHR-nnardopmbl 4ns KNuHMYeckoro obyveHus;
6a3a BI1 atoro nHctutyTa BrnodaeT 6onee 10 000 peanb-
HbIX [EenepCoHann3MpoBaHHbIX criydaeB 3abonesBaHus u
npeacraeneHa B COOGCTBEHHON MHEOPMALMOHHOW CUCTEME
[12]. 3ta 6asa ncnonb3yeTcs 4NA pasBUTUSA HABbIKOB KIMHK-
YEeCKOrO MbILIMEHNS U NPUHATUSA pelleHnin y CTyaeHToB 6o-
nee 30 obpa3oBaTtenbHbIX MeguuUHCKMX yupexaeHun CLLA.
C pasBuTtuem nogobHbIX NPOEKTOB BCe Oonee o4YeBUOHbIMU
CTaHOBATCS MEePCrnekTMBbl UCMONb30BaHUSA B MeOULIMHCKOM
o6pa3oBaHUN peno3nToprveB BUPTYaNbHbLIX KOMMbIOTEPHBLIX
CUMYMALWNA.

B AOCTYNHBbIX NCTOYHMKAX MHAOPMALMN Mbl HE OBHapy-
XWUMKN CBEOEHU O CUCTEME KONUYECTBEHHOrO OLEHUBAaHMWSA
BpadeOHbIX KOMNETEeHUM, NoaoOHON NpeanoXeHHoON Hamu
B [JaHHOW cTaTbe. ABTOMAaTUYECKUN pacyeT PEenTUHIOBbIX
rnokasatenemn u ero MHTerpauus Cc akTMBHO BblibpaHHOM 06-
yyawLwmmmcs Tpaektopuen JIAMN 3HaunTensHO obneryatoT m
CTaHAapTM3YIOT 3a4a4y OLEHKN KOMMNETEHLWN.

MonyyeHHble pesynsTaThl NO3BONSAKT NEPEBECTN MOHS-
TMe «BpadvebHas koMneTeHuusi» 13 crnabodopmanmayemoi
WHTYWTMBHOM 06nactu B cdepy KONMYECTBEHHbIX MoKasa-
Tenemn ¢ BO3MOXHOCTbIO cTaTuctudeckon obpabotku. MNpen-
naraemble nogxodbl MOryT ObITb MCMONb30BaHbl B MHOGbLIX
obnacTtax mMeanumMHCcKoro obpasoBaHnNs 1 30paBOOXpaHEHUs
Anst GOpMMPOBAHUSA 1 NMPOBEPKN KOMMETEHLMN NPUHATUS pe-
LWeHW y CTYAEHTOB 1 Bpaden. bonee Toro, B obcyxgaemom
Noaxo4e HeT MeauumnHckon cneumndumkn. NogobHaa metogo-
norns MoxeT ObITb MCNonb3oBaHa Ans 0by4YyeHns unu noBbl-
LeHnsa KBanudukaumm crneunannctoB B nobbix obnacrsx,
TpebyloWmX NPUHATUA peLleHVn, a Takux nodaBnsioLee
BOnNbLUNHCTBO.

3akno4yeHue

B paHHOM uccnegoBaHuMM MpednoXeHa MeTodonorust
yOoaneHHoro bopMmMpoBaHusl U OLEHKM KIUHWUKO-AMarHoCTu-
YecKMx KOMMETEHUU Bpaya, koTopasi peanu3oBaHa B ¢op-
MaTe BupTyanbHbix Mogenen J14I. NocnegosatensHoe npu-
HSATME BpayebHbIX pelueHuin onpedensieT Tpaektoputo J1OI
Bl n paBHOCUNBHO BLIGOPY OAHOrO U3 BapuUaHTOB MOAEMM.
O heKTUBHOCTb KaXkaoro BpadebHOro peLleHnst n X coBo-
KYMHOCTM aBTOMaTW4eCKU MONy4yaeT KONMUYECTBEHHYIO pen-
TUHIOBYO OLIEHKY.

The use of virtual computer simulations seems to
be optimal in terms of cost and pedagogical efficiency
in comparison with the simulation centers of robotic
mannequins and the use of standardized patients.
Virtual patients are actively used in foreign educational
institutions. The eViP project is aimed at creating a
database of virtual patients and clinical diagnostic tasks
[11]. As a part of the project, the University of Medicine
and Pharmacy (Romania) and the Karolinska University
(Sweden) have developed computer applications for
creating virtual patients in various clinical fields. They
allow creating linear interactive scenarios based on
real completed cases. The Regenstrief Institute has
developed an EHR platform for clinical education. The
VP base of this Institution includes more than 10,000
real depersonalized disease cases and is presented in
its own information system [12]. This database is used
to develop medical judgment and decision making
skills of learners at more than 30 US medical schools.
With the development of such projects, the aspects
of using repositories of virtual computer simulations
in medical education become more and more
obvious.

In the available information sources, we did not find
information aboutthe system of quantitative assessment
of medical competencies, similar to proposed by us.
The automatic calculation of rating indicators and its
integration with the TDP trajectory actively chosen
by learners significantly facilitate and standardize the
task of competence assessment. The results obtained
allow transferring the concept of “medical competence”
from a weakly formalized intuitive area to the sphere of
quantitative indicators with the possibility of statistical
processing. The proposed approaches can be used
in any fields of medical education and health care
to form and test the decision-making competence
of learners.

Moreover, there are no medical specific features
in the discussed approach. Such methodology can be
used to train or improve the skills of specialists in any
areas that require decision-making, and these are the
vast majority.

Conclusion

This study suggests the methodology for the remote
formation and evaluation of doctor’s clinical diagnostic
competencies, which is implemented in the format
of virtual TDP models. Consistent medical decision-
making is a mechanism for choosing the variant of TDP
model and a way for integrating with quantitative rating
assessment of decision effectiveness.
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