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O6paboTka ecTecTBEHHOro g3bika, nnu Natural language processing, — 3T0 O4HO M3 HanpaBfeHWI BbIYUCUTENBHOMN JINHI-
BUCTUKKU. ITO pa3nen MHPOPMATUKK, KOTOPbIA BKAKOYAET airoOpUTMUYEeCcKyto 06paboTKy peun M TEKCTOB Ha eCTECTBEHHOM
a3bike. C MpUMeHeHWeM TakMX anropuTMOB CO3[atTCS CMCTEMbl MAWMHHOINO NEpeBofad, OTBETOB Ha BOMPOCHI, CUCTEMBI
aBTOMaTuyeckoro pacnosHaBaHua peun (CAPP). MpumeHeHne CAPP HanpaBneHo Ha npeobpasoBaHue peyn U reHepupoBa-
HMEe CBS33aHHOrO M OCMbIC/IEHHOTO TEeKCTa, a TakXke 06LeHMe Ha eCTeCTBEHHOM SI3blKe MPW B3aWMOLENCTBMU KOMMblOTEpa
u yenoseka. CeroaHs 3T CUCTEMbI LUIMPOKO MCMOMb3YIOTCS B MEAMLMHCKOM MPaKTUKe, B TOM YMCae M NaToNOrM4eckom
aHaToMuu. KnoyeBbiMM 3Tanamu Ang ycnewHoro ucnonb3osanusa CAPP aBngaioTca: cocTaBneHue CTaHAAPTHbIX WabnoHoB-
OMUCaHWUI AN aBTOMATUYECKOro BKJIOYEHUS UX B AMArHO3 M 0byveHMe Bpayeil HaBblkaM WMCMONb30BaHUS TakUX CUCTEM
B MPaKTUYECKON AeaTeNnbHOCTU. [MonbITKM CTaHAapTU3aLMM NaTONOr0aHAaTOMUUYECKMX 3aK/OYEHUI OABHO NpeanpuHMMa-
I0TCS BpavyamMu BO BceM Mmupe. [locne n3yyeHus OTe4eCcTBEHHOW M 3apybexHoW nuTepaTtypbl Hamu 6bii cOCTaBneH nepe-
YeHb 31EMEHTOB, KOTOPble AOMKHbl ObITb 0693aTENbHO BK/OUYEHbI B MAaKPO- U MUKPOCKOMMUYECKOE ONMUCAHUE U OTPaXKEHbI
B OKOHYaTeNIbHOM 3akitoyeHun. Takue WabnoHbl MOMOralT B MPUHATUM pPELUEHUn U TOYHOM (GOpPMYNMPOBKE LMArHoO3a,
TaK KaK COAEpXaT BCE K/OYEBbIE 3NEMEHTbl B MOPSAAKE WMX 3HAYMMOCTU. ITO 3HAUYMTENbHO CHUXAET HEOBXOAMMOCTb
NMOBTOPHOrO MCCNEef0BaHMS, Kak GUKCMPOBAHHONO MaKpPOCKOMMYECKOro Matepuana, Tak M MoAroTOBKM AOMOSHUTENbHbIX
ructonornyeckmx cpesos. LLabnoHbl, BCTpoeHHbie B CAPP, N03BONISIOT COKPATUTL BpPEMS, 3aTpauMBaEMOe Ha BefeHue Oo-
KYMEHTaLMWU U 3HAUYUTENbHO YMEHbLIMTb pabouyto Harpysky Ha natosioroaHatomoB. Ons ycnewHoro nonb3oBaHus CAPP
Hamu paspaboTtaH yuebHbii kypc «Digital Speech Recognition in an Anatomical Pathology Practice» nng nocneaunnom-
HOro 06pa3oBaHMs KakK OTEYECTBEHHbIX, TaK U 3apybexHbix Bpayei. Kpatkas xapakTepucTuka Kypca npuMBOAMUTCS B 3TOM
CTaTbe, @ CaM KypC LOCTYMneH B ceTu MHTepHeT.

KnioueBble cnoBa: nocnegMnaoMHoe MefUULMHCKOe 06pa3OBaHMe; CUCTEMblI aBTOMATUYECKOro pacrno3HaBaHUA peuyu;
natonorn4yeckas aHatomMum4.

APPLICATION OF DIGITAL TECHNOLOGY IN THE WORK OF A PATHOLOGIST:
GUIDELINES FOR LEARNING HOW TO USE SPEECH RECOGNITION SYSTEMS

© A.l. Khramtsov?, R.A. Nasyrov?, G.F. Khramtsova?

LAnn & Robert H. Lurie Children’s Hospital of Chicago, USA;

2St. Petersburg State Pediatric Medical University of the Ministry of Healthcare of the Russian Federation,
Saint Petersburg, Russia;

3The University of Chicago, USA

For citation: Khramtsov Al, Nasyrov RA, Khramtsova GF. Application of digital technology in the work of a pathologist: guidelines for
learning how to use speech recognition systems. Pediatrician (St. Petersburg). 2021;12(3):63-68. https://doi.org/10.17816/PED12363-68

Received: 12.04.2021 Revised: 19.05.2021 Accepted: 23.06.2021

Natural language processing is one of the branches of computational linguistics. It is a branch of computer science
that includes algorithmic processing of speech and natural language scripts. The algorithms facilitate the deve-
lopment of human-to-machine translation and automatic speech recognition systems (ASRS). ASRS use is twofold:
accurately converting operator’s speech into a coherent and meaningful text and using natural language for interac-
tion with a computer. Currently, these systems are widely used in medical practice, including anatomic pathology.
Successful ASRS implementation pivots on creation of standardized templated descriptions for organic inclusion in the
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diagnosis dictation, likewise - on physician training for using such systems in practice. In the past decade, there
have been several attempts to standardize surgical pathology reports and create templates undertaken by physicians
worldwide. After studying domestic and foreign literature, we created a list of the essential elements that must be
included in the template for macro-and microscopic descriptions comprising the final diagnosis. These templates will
help in decision-making and accurate diagnosis as they contain all the imperative elements in order of importance.
This approach will significantly reduce the need for re-examination of both fixed macroscopic material and the
preparation of additional histological sections. The templates built into ASRS reduce the time spent on documenta-
tion and significantly reduce the workload for pathologists. For the successful use of ASRS, we have developed an
educational course, “Digital Speech Recognition in an Anatomical Pathology Practice”, for postgraduate education
of both domestic and foreign doctors. A brief description of the course is presented in this article, and the course

itself is available on the Internet.

Keywords: postgraduate medical education; digital speech recognition systems; pathological anatomy.

OO0OpaboTka €CTECTBEHHOro si3blka, wiu Natural
language processing, — 3TO OOHO M3 HANpPaBICHUH
BBIYMCIIUTEIHHON JTUHTBUCTUKU. DTO paszznen WHGop-
MaTHKH, KOTOPBIH BKIIIOYAET alTOPUTMHUYECKYIO0 00-
paboTKy peud M TEKCTOB Ha €CTECTBEHHOM SI3bIKE
[1, 2, 6].

HudpoBble cHCTEMBI aBTOMAaTHYECKOTO PacIo3-
HaBaHus peun (CAPP) ycremHo ucmonb3yroT menu-
MHCKHE paOOTHUKHU BO BCeM Mupe [7]. DTH cuCTeMBI
BHEJIPSIFOTCS. B MEIMIIMHCKUX YUPEKICHHUIX TOCIe/-
Hue 20 JeT M 3a 3TO BpeMs 3HAUYUTEIbHO IIArHylu
BIIEpe/l. YK€ CeromHs »Ta TexHonorus (puc. 1) ympo-
maeT paboTy BpadeH ¢ ICKTPOHHOH TOKYMEHTAITUCH,
CHIDKAeT KOJIMYECTBO OIIMOOK U TIOMOTAeT B IPHHS-
THU PELIECHUMN.

KnroueBbIMH 3Tamamu JUIst yCIIEHIIHOTO UCTIONB30Ba-
Husa CAPP sBisroTcsi: cocTaBieHue CTaHIAPTHBIX LIa-
OJIOHOB-OMUCAHMI I aBTOMATHYECKOTO BKIIFOYCHHS
WX B JIMAarHO3 U o0y4eHue Bpaucii HaBbIKAM HCIIOJIb30-
BaHMS TaKMX CHUCTEM B MPAKTHUCCKOH JEATEIbHOCTH.

Lenv maweil pabomvl — aHANA3 COBPEMEHHOUN
auTeparypbl o ucnonb3oBanuro CAPP B mpaxTtuke
Bpaueil maroJoroaHaTOMOB WM HANWCaHUIO CTaHAap-
TU3UPOBAHHBIX MAaKpPOCKOIMYECKUX OMHCAHUN W TH-
CTOJIOTHUECKUX 3aKJIIOUYEHHI; pa3paboTKa [malbloHOB
JUTSL  CTaHJIAPTU3UPOBAHHOTO  CTPYKTYpHUPOBAHHOTO
OTHCaHus OWMOIICHIHHOTO W ONEepPaIMOHHOTO MaTepua-
Jla B OHKOJIOTMYECKOH MaToNIOTMH W JAPYTHX 3aboie-
BaHMSX PA3HBIX BO3PACTHBIX IPYII M MCIOJIB30BAHUS
ux c¢ npumeHenueM CAPP; 06o0menne coOCTBEHHOTO
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O6paboTka ectecTtBeHHOro A3bika/ Tekct/
Natural language Processing Text

Puc. 1. MpuHumMn pa6oTbl CUCTEMbI ABTOMATMHECKOrO pacno3Ha-
BaHUA peun

Fig. 1. General architecture of digital speech recognition
systems

MHoroJsieTHero onbita padotel ¢ CAPP u cocraBnenne
Kypca Ui MOCIEAUITIOMHOTO 00y4YeHHs Bpadeii-1aTo-
JIOTOAHATOMOB.

B macrosimee Bpemsi Ha pBIHKE CYyIIECTBYET He-
CKOJIbKO BHUJOB 3apyOC)KHBIX U OTEUECTBEHHBIX
KOMMEPYECKHAX CHCTEM, HCHOJBb3YIUX 00padoT-
Ky ecTtecTBeHHOro s3pika: [Iporpamma Voice2Med,;
Dragon Medical One, Nuance Communications, Inc.;
VoiceOver PRO. Voicebrook, Inc.; The Sayit for
Pathologists, Inc.nVoq™; Fusion Speech for Pathology,
Dolbey [16, 18, 19, 21, 22]. BHeapeH#e TaKuX CUCTEM
B MPaKTHYECKYIO JESITeIHbHOCTh MATOJIOTOaHATOMA I10-
3BOJISIET HE TOJMBKO YCKOPHUTH pabodmii mporecc u u3-
Oexxarb OmuOOK, HO M HECEeT SBHYIO SKOHOMUYECKYIO
BBITOAY [HJIsi TATOJIOTOAHATOMHYECKUX  OTICICHHI
[3, 9, 10, 12].

[loce w3ydeHWsT OTEYECTBEHHOW W 3apyOeKHOI
JUTEpaTyphl TEPBBIM JTAllOM Hamield paboThl cTaja
pa3paboTka CTaHIAPTHHIX IMIa0IOHOB, KaK JJIT MAaKpoO-
CKOTIMYECKOTO M MHUKPOCKOIMHYECKOTO OMHUCAHUM, Tak
Y JUIs HamucaHus 3akitodeHus. Clemnyer OTMETHTh,
YTO Bpaddl KIMHUYECKOW TPAKTUKH IIUPOKO TIONB3Y-
IOTCSI CTAaHJAPTHBIMU MTPOTOKOJIAMH U CXEMaMH IS Jie-
YeHMsI MAIMEHTOB. B OONBIIMHCTBE CilydaeB Teparvsl
Ha3HA4YaeTCsl ¢ y4ETOM JAaHHBIX 3aKJIOUYCHMs TaToJIo-
roanatoMa [5]. IlponyiueHHble B MaTOJIOr0aHaTOMUYE-
CKOM OITMCAHUH KIIIOYEBBIE DJIEMEHTHI MOTYT CIYKHUTh
MPUYHHOW HENPaBUILHONW (OPMYIMPOBKH JHArHO3a
U Kak CIEACTBHE NMPUBECTH K HEaJICKBATHOMY Jiede-
Huo nanueHta. C Uenblo MCKIKYEHUS TakKoro poja
CUTYyalllii BpauyaMU-I1aTOJIOr0aHATOMaMH HEOIHOKPAT-
HO OBUTH TIPEATIPUHSTHI TIOMBITKH CTaHIAPTHU3AIlNH TIa-
TOJIOTOAHATOMUYECKUX 3akKimroueHuil [8, 13—15].

B mnacrosmee Bpems B Poccuiickoir ®enepaunnn
MOPSZIOK TPOBEJCHUS MPHKU3HEHHBIX MOPQOIOTHYe-
CKHX uccinenoBaHuil onpezaensercs [Ipukasom M3 PO
Ne 1791 or 24.03.2016'. TTomoxXeHHsT MAHHOTO IIPH-
Ka3za HaxomaTcsi B COOTBETCTBHH ¢ DenepaabHbIM

! TIpuka3 Munucrepcta 3apaBooxpanenus PO ot 24 mapra 2016 1.
Ne 1791 «O npaBuiax npoBeJeHus MaTOJOr0aHATOMHYECKUX UCClIe-
IOBAHUI.
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3akoHOM Ne 323-D32 a Takxke ¢ MOPSJAKOM OKa3aHUs
MEIUMLIMHCKOM MOMOIIM Ha OCHOBE CTaHAAPTOB MEIU-
IIMHCKOW TIOMOIIM COOTBETCTBYIOMIECTO TMpodwis [4].
PacmmpeHHblii  BapuaHT JaHHOW y4yeTHOW (opMbl
MeaunuHcKkor gokymentanuu (Ne 014-1/y) BBeneH
B aeciictBue 24.03.2016 Ilpuxazom M3 PD Ne 179u
u yTBepxkaeH Muntocrom Poccun. «lIpotokon mnpu-
JKM3HEHHOI'O I1aTOJI0I0aHATOMUYECKOr0 MCCJIEIOBAHUS
OuorncuitHoro (OnepalmoHHOTO Marepuasna)» Hapary
¢ Hampaenenuem sBisieTcss 00sI3aTe€IbHON YYETHOM
(hopmoii menunrHCKOM noxkyMeHTarmu — No 014-1/y.

«IIpoToKosl TPUKUZHEHHOTO MaTOJI0roaHaTOMUYe-
CKOTO HcCie/0BaHus OWOIICUITHOTO  (OTrepaluoHHO-
ro) Marepualia» TPaJUIIMOHHO HOCUT OMUCATEIbHBIN
Xapaktep. DTO ONHCAaHWE HE MOXKET OOJIbIe TpPOu3-
BOJUTHCS B TPOHM3BOIBHON (hopMme, a JTOMHKHO OBITH
COCTaBJICHO B COOTBETCTBHHU C HAIIMOHAJIBHBIMHU I
WHTEPHAIIMOHATBLHBIMI CTaHAapTaMu. i Takux Ie-
JIe W COCTABISIOTCS IMIAONOHEI, BKIIOYAIOIIHE 0a30-
Bble Mopdoornyeckre napameTpbl. OTHUM U3 TaKuX

2 MepepanbHblii 3aK0H 0T 21 HOsOps 2011 1. Ne 323-D3 «O06 ocHOBax
OXpaHBbI 3J0pOBbs rpaxkaaH B Pocculickoit denepanum».

MPUMEPOB MOTYT CIIYXHTh I1A0JI0HBI, KOTOPBIE pa3pa-
6otansl KouremkeM aMepruKaHCKHAX TATOJIOTOB W IITH-
pOKO HWCHoJB3yloTCA 3a pybekoM. OgHako HeMaio-
BaXXHBIM SABJISICTCA TOT (baKT, YTO MJIs1 UCIIOJIb30BaHUA
SNIEKTPOHHBIX IA0JIOHOB, PEKOMEHJ0BaHHBIX Komen-
JKEM aMEpPHKAHCKHX TaToJOrOB, HEOOXOUMO HE TOIb-
KO CJIeNaTh UX TPaMOTHBIA MepeBOd, HO M MMETh pas-
pemeHue mpaBooOnaaaresns Ha ucnonb3oBanue [20].
B mpaxktuueckoil aedaTeiabHOCTH OOJBIIMHCTBO MaTo-
JIOTOAHAaTOMUYECKHUX J1abopaTopHuii MCIOIb3YIOT CBOU
cOOCTBEHHBIE MPOTOKOINBI M albmoHbl. OqHON W3 Iie-
JIel TaHHOH paboThI U cTaja pa3padoTKa TaKuX IradIo-
HOB JUI CTAHAapPTU3UPOBAHHOIO CTPYKTYPUPOBAHHOI'O
onvcaHus OMOIICUITHOTO M ONEPaOHHOTO Marepuaa
u BKIoueHHs ux B «lIpoTokon mprkn3HEHHOTO ma-
TOJIOTOAHATOMHWYECKOTO HCCIIEOBaHUS OMOIICUITHOTO
M OIEpaIiOHHOTO MaTepHalia» C FWCIOJIb30BaHHEM
CAPP.

Ha ocHoBaHMH COBpEMEHHBIX JTUTEPATYPHBIX JTaH-
HBIX OBUT COCTaBJCH IMEPEYCHb DIIEMEHTOB, KOTOPHIC
JTOJDKHBI OBITH 0053aTEIbHO BKJTFOYEHBI B IIA0JIOH Ma-
KpO- U MHUKPOCKOIMNYECKOIO0 OIMMCAaHUA W OTpPa’XCHbI
B OKOHYATEJIHHOM 3aKiIioueHuu (puc. 2).

| 2]

! Arrange by: Name -

Name *

® Manage Auto-texts - |O| X

Tung lobe gross A |Placenta diagnosis

Description
Lung wedge gross

Lymphoma gross Spoken form *

|Placenta diagnosis

Muscle biopsy gross
Content *

oriented skin gross
Oriented skin lesion gross Gross Description:
Osteochondroma gross

Ovarian mass gross

Pancreas whipple

preeclampsia, HELLP syndrome, prematurity.

Received fresh, labeled with the patient's name and designated on the requisition as "placenta,” is an ovoid placenta with attached
membranes and umbilical cord. The membranes are complete, and the site of rupture is 6.5 cm from the nearest placental margin.
The membranes are inserted marginally. The membranes are pink-tan and slightly opaque. The umbilical cord is inserted
eccentrically, 3 cm from margin. It measures 14 cm in length and averages 1.1 cm in diameter. The external surface is white and
there are four to five twists per 10 cm segment. Cut surface shows three vessels. Trimmed weight of the placenta is 240 grams and
the disc measures 13.5x 13 x 2 cm. The fetal surface is blue-tan and slightly opaque. Maternal surface is complete. Cut surface
shows spongy red parenchyma with multiple white-tan soft nodular-like structure-less lesions ranging 1-1.5 cm in diameter with
10% of parenchyma involved. Representative sections are submitted as follows:

PTLD gross

Punch 2

punch biopsy gross
Reduction mammoplast...
Salivary gland

Seizure gross

Shunt gross

Simple breast gross

Placenta diagnosis 0

X

membrane rolls

umbilical cord

maternal surface sections
-5 - full thickness parenchyma

nodular lesion

oW =

Diagnosis:

A. PLACENTA, DELIVERY:

PLACENTAL WEIGHT, 240 GM, SMALL FOR GESTATIONAL AGE (EXPECTED AT 33 WEEKS 311 - 464 GM).
FINDINGS CONSISTENT WITH MATERNAL VASCULAR UNDERPERFUSION.

VILLOUS CHANGES:

VILLOUS INFARCT, MULTIPLE OCCUPYING ~10% OF PARENCHYMA,

INCREASED SYNCYTIAL KNOTS.

FOCAL VILLOUS AGGLUTINATION.

DISTAL VILLOUS HYPOPLASIA.

NO DEFINITIVE VASCULAR LESIONS IDENTIFIED.

MILD FOCAL CHRONIC DECIDUITIS WITH PLASMA CELLS.

THREE VESSEL UMBILICAL CORD WITHOUT SIGNIFICANT ABNORMALITY.

MEMBRANES WITH MODERATELY INCREASED LYMPHOHISTIOCYTIC CHRONIC INFLAMMATORY CELLS.

Close

Puc. 2. Mpumep paboTbl ¢ nporpaMMHbIM ob6ecneueHuem Dragon Medical One ana cospaHusi NpOTOKONa MaKpPOCKOMUYECKOro

OnUcaHua U rMcTonornv4ecKkoro AuMarHosa

Fig. 2. An example of work with Dragon Medical One software for dictation of gross description and histological diagnosis
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MaxkpoCKOIHYECKOe OMUCAHKE JIOJKHO CONIEPIKATh:
1) Ha3BaHme oOpa3la, MPHUCIAHHOTO Ha HCCIEO0Ba-

HUE, €ro MapKHPOBKY, KOJIMYECTBO (PparMeHTroB,

cocTosiHue (B CBeXeM WM (DUKCHPOBAHHOM BHJIE

JIOCTABJICH);

2) KaKue aHATOMHYECKHE CTPYKTYpPBI MPHUCYTCTBYIOT,
WX aHaTOMHWYEeCKas OpHEHTalWs M IEeJIOCTHOCTH
obpasna. [lose3HbIM Ha JAaHHOM OJTare SBIseT-
Csl WCIOJb30BAaHHE XHPYPTrHUECKUX MapKUPOBOK
(pomIMBKa, METaUIMYSCKUE KIUIICHI, KPACHUTEIIH)
n 0a30BO€ 3HaHWE TOMOTpadUIECKON aHATOMHUU;

3) pe3ynbTaThl M3MEpPEHUI Beca W pa3MepoB B Mex-
nyHapomHoi cucteme enuHuly CU;

4) omucaHHe OCHOBHBIX MaTOMOP(HOJOTHYECKUX HAXO-
JIOK, X pa3MepoB, (pOpMbI, 1BeTa, KOHCHUCTCHIIUU
C YKa3aHHUEM PaCCTOSHHUSA JI0 KpaeB PEe3eKIIHH;

5) ommcaHue OTONHUTENBHBIX HAaXOMOK M (POHOBBIX
MIPOLIECCOB;

6) MapKHpPOBKY Makpolipernapara KpacUTeIsIMH B aHa-
TOMUYECKUX TUIOCKOCTSX, MPHUHATYI B TaTOJOTO-
AHATOMUYECKOM OT/IEJICHUU;

7) omucaHue COPTHPOBKH (hparMeHTOB oOpasua Juist
THCTOJIOTUYECKOTO ¥ JIOTIONHHUTENBHBIX METOI0B
WCCIeIOBaHUM (HyMmepauus KacceT C yKa3zaHHeM
WX COJepKaHHS);

8) (oTomoxyMeHTaIHIO.

MHUKpPOCKOTIMYECKOE OMTMCAHKE JIOJDKHO COIEPIKATH:
1) onmcaHue BCceX MUKPOCKOIUYECKHUX HAXOJOK B IO-

pSKe UX 3HAYUMOCTH;

2) Mpu MMMYHOTHCTOXMMHYECKOM HCCIIEIOBaHUN —
Ha3BaHWE AaHTHTENA, KOMIAHHS IPOU3BOAUTENb
C yKazaHMEM KJIOHA aHTUTENlAa M KOHTPOJS Kade-
CTBa.

[IpwKn3HEHHOE TIATOJIOT0AHATOMUYECKOE 3aKITFoUe-
HHUE JOJDKHO CONEpKaTh KPATKUH HO30JIOTHUECKHN TU-
arHo3, COOTBETCTBYIOIIUH KIacCU(PHUKAIUSIM TOCIIE]I-
HUX TEepPecMOTPOB ¢ KoaupoBkoil [20]. B oraensHBIX
cinydasix Tpebyercss (HOpMyIUpPOBKa THCTOMOJIEKYJISIP-
HOTO JuarHo3a. Torja 3akiroueHe TOHKHO COIEePKaTh
JTAaHHBIE MOJIEKYISIPHO-TEHETUIECKOTO HCCIICIOBAHUS
WIN pe3yNbTaThl aHAIN30B OHKOMAapKEPOB.

KomMmeHTapuun MOTyT BKJIIOYAaTh pPEKOMEHIAINU
M0 HAa3HAYECHHUIO JOIMOJHUTEIFHBIX METOJOB HCCIEI0-
BaHUH.

B cBoeit pabote mpu co3gaHuy M1abIOHOB MBI HC-
MOJIB30BAIM CJICAYIOIINE TIOIXO/IbI: OMMCAHUE TEKCTa
B BHUJE OTICNIBHBIX NaparpadoB, TE3UCHYIO MOJady
WHGOPMAIMH U TIPUHIIHIT KIIEPEBEPHYTON MTUPAMUIBD
[11, 13].

Hcnonp3oBanne Takux madIOHOB IOMOTAET B MPH-
HSTUU PEIICHUHA U TOYHOU (HOPMYJIMPOBKE JTMArHO3a,
TaKk Kak COACPKUT BCE KIIOYEBBIC JJIEMEHTHI B IIO-
pSAAKEe WX 3HAYMMOCTH W 3HAYUTEIBHO CHIDKACT He-
00XOIMMOCTh TIOBTOPHOTO HCCIIEIOBaHUSA, KaK (DHK-

CUPOBAaHHOTO MAaKPOCKOIMYECKOTO Marepuayia, Tak
Y JIOTIOJTHUTEIBHBIX THCTOJOTHYECKHUX CPE30B.

3aKITIOYNTENIFHEIM  dTalloM Hamiel paboThl  cTal
COCTaBJICHHBI W BHEIPEHHbIH B IMOCIEAUIIIIOMHOE
oOyuenne Bpaueli kypc «Digital Speech Recognition
in an Anatomical Pathology Practice». JlaHHbIN Kypc
BKJIIOYaeT B cebs: ommcanme 0a30Boro o006opymoBa-
HUS, TEXHUYECKHUX TPEeOOBAHWHN [UIsI OMEPaIMOHHBIX
CHCTEM, a TaKXKe COACPKUT KpaTKui oOydaroluii
KypC-UHCTPYKIMIO JUIsl MCIIOJB30BaHMs TaKoOW CH-
cteMbl. B Hem mpuBoauTcs 0a30Bas TEPMUHOJIOTHS,
00Cy»X/1af0Tcs JOCTOMHCTBA M HEAOCTAaTKH HCIIONB30-
BaHusi CAPP. B xoHie Kypca NpUBOISTCS BOIPOCHI
JUIs. TeCTUPOBaHMsI YCBOEHHBIX 3HaHWM. AHanmu3 pa-
0OTBI TIOKa3ad, YTO OJaromapss MPOXOKIECHUIO ATOTO
Kypca YpOBeHb KOMIIETEHTHOCTH Bpadel-IaTooro-
aHaToMoB B mcmonb3oBanun CAPP y mombs3oBaterneit
Bcex ypoBHeil (ucmompsyronue CAPP  exemneBHo,
nepuonndecku ucnonsdyroue CAPP u panee e uc-
nonp3oBaBie CAPP) 3HaunTensHo BhIpOC. [laHHBII
Kypc HOCTyrieH B ceTn VHTepHeT mis Bcex Kemaro-
LIUX TOJb30BaTeNed U MOXKET OBbITh WCIOJIB30BaH IS
00y4eHUs] KaK OTEYECTBEHHBIX, TaK W HMHOCTPAHHBIX
cTyneHroB [17].

Ucnonb3oBanne CAPP sBusiercss ogHuM H3 OpU-
MEpOB BHEAPEHUS IMU(POBBIX TEXHOJOTHH B padoOTy
Bpaya-1aToJIoroaHaToMa, MO3BOJISIOMINX BBIUTH Ha CO-
BPEMEHHBII YPOBEHb MEAMIMHCKOTO OOCIY)KHBaHUSI.
Hanwuue cranmaptHOW 0a3bl MIA0IIOHOB U HCIIONB30-
BaHue CAPP moryt 3HauMTENbHO YHPOCTUTH IMPOBE-
JICHHUE TIPOLEAYyPbl KOHTPOJS KauecTBa paboOTHI IMaTo-
JIOTOQHAaTOMUYECKOTO OTJENIeHUs,, COKpPaTUTh BpeMs,
3aTpayrBaeMoe Ha BEIEHUE JOKYMEHTAllM U 3Hauu-
TENBHO YMEHBIINTH Harpy3Ky Ha TaToJOr0aHATOMOB,
0CBOOOIHMB BpeMsI Ha MOBBITIICHUE UX MPOheCCHOHATh-
HOTO YpOBHS.
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