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Pegpepam

BupmyanbHas peanbHocmb cuMyrnsmopa Bokcer-
MaH, usHayanbHO 3adymaHHasi Onsi ompabomku Xu-
pypau4eckux eMmewamenbcme Ha CPeOHEeM yxe, me-
repb UCronbL3yemcs u 8 cmomamornioauu. [ns oyeH-
KU e20 cmomMamosio2u4yecko20 MPUMEeHEeHUs] 8 Kaye-
cmee KOHMPOJ/IbHO20 ucrbimaHusi 6bina ebibpaHa
supmyarnbHas npouyedypa pe3eKyuu 8epXyWwKU KOPHS
3yba. [pynna u3 53 cmydeHmMos8-cmomMamorno2o8
npedocmasuna €80e MHeHUe [r1ocre eupmyasbHOU
CUMynsayuU pes3eKkyuu 8epxywkKu KopHs 3yba. 51 uz 53
cmydeHmo8 peKkoMeHO008as supmyarbHyl0 CUMYIS-
yuro 8 kayecmee O0MoOIHUMENbHO20 Memoda oby4ye-
Husi 8 cmomamosoauu. CmydeHmbI ommMemuru, 4mo
obpamHasi makmuribHasi cesi3b, 0bbemHoe 3D u306-
paxeHue U xopouwee pa3peweHue cumyrnsmopa Mo-
eym e rnomHom obbeme obecrniedums rpogedeHue
supmyaribHo20 0by4YeHus1 Memodam XupypaudecKoeo
eMelwiamesibcmaa 8 CmomMamosioauu.

Knoyeeble crioea:. eupmyasnbHas peanbHOCMb,
KOMIMbIOMepHasi CUMyJIsiyusi, obyyeHue crmomamorsio-
208, YeIIOCMHO-uYesasl Xupypausi, pesexkyusi eep-
XYWKU KOpHSI 3y6a

BBEOEHUE

CenekTBHOE BOCCTaHOBMEHWE KocTu 6e3 no-
BPEXOEHWS BHYTPEHHMX CTPYKTYp SIBNSIETCSA OC-
HOBHOW 4acCTbl) MHOTMX XMPYPrMYeckux npoue-
ayp (Kneebone, 2003), ocobeHHO B xmpypruye-
ckon ctomaTonorun. B BupTyanbHOW pearnbHO-
CTu BegdeTcs npuobpeTeHne n oLeHka HaBblka B
OGesonacHon cpede; CTYOAEHTbl, a TaKkKe WH-
CTPYKTOPbI MOTYT COCTaBUTb YAOOHbLIN ANS HUX 1
rMbknn rpadmk obydeHus. BupTyanbHble cumy-
NSATOpbl  MPefoCcTaBnsAlT CTyAEeHTaM BO3MOX-
HOCTb OCYLLECTBNATbL CTOMATOSIOrM4Yeckne npo-
ueaypbl M Habniogatb 3a pesynbTaTamu, He
NpuyYnHAS 6onb naumeHTty. CumynsTopbl Mos-
BOMAIOT Takke oTpabaTbiBaTb HeoOXoauMble
TEXHUKM HECKONbKO pas, npeanaraklT UHCTPYK-
TopaMm pasnuyHble cnocobbl 0bydeHus, a Takke
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The virtual environment of the Voxel-Man simulator that was
originally designed for virtual surgical procedures of them-
iddle ear has been adapted to intraoral procedures. To as-
sess application of the simulator to dentistry, virtual apicec-
tomies were chosen as the pilot-test model. A group of 53
students provided their impressions after virtual simulation of
apicectomies in the Voxel-Man simulator. 51 of the 53 stu-
dents recommended the virtual simulation as an additional
modality in dental education. The students indicated that the
force feedback (e.g. simulation of haptic pressure), spatial
3D perception, and image resolution of the simulator were
sufficient for virtual training of dental surgical procedures.

NPefocTaBnsloT BO3MOXHOCTb  KONMYECTBEHHO
OUEeHUTb paboTy cTydeHTa (Snow M COaBTOPSI,
1996; Suvinen un coasTopbl, 1998; Buchanan,
2001; Quinn n coasTopbl, 2003). Pa3BuTb He-
006Xx04MMble HaBbIKM MOXHO TOJIbKO MyTEM OCBO-
€HUS OBYX BaXKHbIX aCMeKTOB: 3HAaHWUSI OCHOBHbIX
METOAOMOrMN CTOMaTONOMMYEeCcKnX npouenyp u
NOBKOCTU npwu ux ocyuiecteneHmn (Johnson wu
coaBTopbl, 2000). BO3MOXHOCTU BbINOMHEHMUS
CTOMAaTOSIOrMYECKNX MaHUNYNAUUA Ans CTyAeH-
TOB-CTOMATONOroB  orpaHuyeHsl  (Buchanan,
2001). BwuptyanbHas peanbHOCTb cumynsTopa
BokcenMaH, kOTOpbIi M3HaYanbHO OblST CKOH-
CTPYMpOBaH Ansi BMPTyanbHOrO NpoBeAeHus
XUPYPrMYecknx ornepauum Ha CpegHem yxe
(Leuwer n coaBTtopbl, 2001; Jackson n coaBTo-
pbl, 2002), 6bina agantupoBaHa Ans obyveHns B



obnactn xupypruveckor ctomartonorium, u boina
npv3HaHa psSaoM crneunanvcToB BeCbMa peanu-
ctmyHon (Heiland wn coastopbl, 2004). [Ons
OLEHKM CTOMATOSIOrMYECKOro MPUMEHEHUS CU-
mynaTopa BokcenMaH B kayecTBe KOHTPOSbHO-
ro ucnbiTaHuss Obina BblOpaHa BUpTyanbHas
npouenypa pesekumMm BepXyLUKM KOpHA 3y0a,
NMOCKOIbKY 3Ta npouenypa npoBOAUTCS OO0BOSb-
HO YacTo B ctomatonorum (Gaggl n coaBTOpbI,
2007; Pitak-Arnnop u coasTtopbl, 2010) 1 npu-
rogHa ans cumynsaummi. HecmoTpsi Ha To, 4TO
yoaneHue 3yba sdBnsieTcs Hambornee pacnpo-
CTPaAHEHHOW XUPYPrMyeckon MaHunynauuen B
CTOMaToNorMmn, BOCNPOM3BECTM €€ Ha 3TON MO-
Aenu CroXxHo.

Johnson u coaBTOpbl MPEeanoXUIM HadnHat-
LWMM cTOMaTosfloraM MCMnosb30BaTb CUMYNSILMK
Gonee HU3KOrO YPOBHS Ansi TOro, YToObl paclum-
PsiTb M3HayanbHble 3HaHWS W MOoBbIWATb YPO-
BEHb PearMcTUYHOCT CUMYMSLUIA NO Mepe yco-
BEPLUEHCTBOBAHUSI MPUOBPETEHHbIX CTyAEeHTaMu
HaBblkoB (Johnson n coaBTopbl, 2000). B cooT-
BETCTBUM C STUM MPEANIOKEHMNEM CIOXHAsS MpPo-
ueaypa pesekumm BepXyLlKn KopHsi 3yba Obina
ynpoLleHa Ans HacTosLLEero oby4eHus.

YyebHoe 3apaHue coctosano B obecnevyeHuun
[OCTyna K BepxyLUKe KOpHS 3yba Ha HUXHeN Ye-
noctn 6e3 noBpexaeHus coceaHux 3y6oB U
HWXKHEro anbBeonsipHoro Hepea. [locne BUpPTY-
anbHOWN pe3eKkuun BEepXYLUKM KOpHS 3yba Ha cu-
mynaTope BokcenMaH nATbOecAT CTyOeHTOB-
CTOMAaTOSIOrOB BbICKAa3anu CBOE MHEHVE O OaH-
HOWM TexHuMke obyyeHuss. Bce M3 HUX MO MEHb-
LLUe Mepe OAvH pa3 Habnoganu 3a npouenypon
pesekuny BepXyLIKM KOpHs 3yba n Tenepb nony-
YU BO3MOXHOCTb MPUMEHUTb CBOWU TEOPETU-
YecKne 3HaHWUs O JaHHOW orepauun Ha npakTu-
Ke, NCMOoMb3ysi CUMYTATOP.

MATEPWAIblI U METOAbI

Mopenb yepena

[nsa Hawero nccnegoBaHnst Mbl CO34anu BUPTY-
anbHYyK BOKCENbHY (BOKCENn — OOBEMHbIN
n306pasnTenbHbIN ANemMeHT, 06 beMHbIV NUKCen)
Moenb 4epena B COOTBETCTBUM C Habopom
OaHHbIX O Yeperne 4eroBeka, MOMyYEHHbIX Mpu
npoBedeHMN KomMbloTepHon Tomorpadcpum (KT).
PaccTtosiHne mexpgy crnosiMm 1 TOMWUHa cede-
HUS coCTaBnAlT 1 MM, a pasMep TPeEXMEpPHON
Matpuubl 512 x 512. W3 3TMX AaHHbIX Obina
paspaboTtaHa obbeMHasi mogenb pasmepom 512
x 512 x 470 Bokcenen ¢ M30TPOMHbIM, 0OBbEM-
HbiM paspeweHnem 0.4 mm. [pu ncnonb3osa-
HUK cuctembl BokcenMaH gns Busyanmusaumm m
cerMeHTaumm 3yObl M HWXKHWE anbBeossipHble
HepBbl ObiNMM pasgeneHbl Ha npeacTaBleHHON
MOZENU Ha CerMeHThbl, TO ecTb Bblny npeacras-

neHbl Kak oTaenbHble 06bekTbl. Bocnanenus
TKaHEeWn OKOJI0 BEPXYLLKM KOpHS 3yba 6binm nMmun-
TUPOBaHbl KaK MWCKYCCTBEHHblEe LlapoobpasHble
06bekTbl Ha 3ybax 23, 25, 35, 36. Wcnonbays
anropvTM, OMMCaHHbIN B Mpeablaylwmx paboTtax
(Tieden coaBTopbl, 1998), opraHbl ObIM OTOO-
paxeHbl B «CyOBOKCENbHOMY» paspeLLeHuun, To
eCTb paspelleHue MpeBbilano Wn3HavanbHble
JaHHble, n, TakuMm obpasom, obecneuymBanochb
BbICOKOE Ka4eCTBO U300paxeHus1.

CumynsaTop 6opmalluHbI

[na oTpaboTkn HaBLIKOB CBEpPrieHWsi 3yOOB Mbl
ncnonb3oBanu BUPTYanbHbIV CUMYNSATOP
BokcenMaH. [Ona Hero 6binu paspaboTaHbl
cneumanbHble anropuTMbl MOCTPOEHUS 0Obem-
Horo nsobpaxeHus yYepena (Pflesser n coaeto-
pbl, 2002) n obecneveHnss obpaTHOW TaKTUIb-
How cBs3un (Rosen n coastopsl, 1999; Thomas u
coaBTopbl, 2001). Mcnonb3yss ceHcopHoe
yctponcteo PhantomDesktop, nonb3oBaTtenb
MOXeT MaHUMynMpoBaTb CcuUMynMpyemon 6op-
MalIMHOW, nonydass obpaTHyl TaKTUMbHYHO
CBSA3b Mpu cBepnexHumn 3yba. [lonb3oBaTenu B
CTEPEOCKOMNNYECKOM pexume cregat 3a um3o6-
paXkeHMeM Ha dKpaHe Yepes3 3epKanbHyl Mroc-
KoCTb. [lOoCKOMbKY CEHCOpHOEe YCTPOMCTBO pac-
MOMOXeHO NoA 3epKanbHOW MIIOCKOCTbIO, 3Pro-
HOMMKa NPOBEeAEHNS MaHUMYNALUA NPaKTUYeCcKn
MOEeHTUYHA peanibHOMY PachoNOXeHWIo NauneH-
Ta, yrny HabnwogeHus xvupypra v HanpaBsieHuo
pyku (Puc.1). Cumynsatop nossonsieT BbibpaTtb
HanpaBneHne HabnaeHUs N BU3yarnbHO yBENU-
untb obnactb npoBedeHusi onepauuin.  Cko-
poCTb BpaleHust BopMallMHbl  perynnpyeTcs
HOXXHOWM nMepanbto. Kak n B peanbHOCTU, MOXHO
BblOpaTb pas3nuyHble Buabl bopmawunH. B 3aBu-
CMMOCTM OT HaBbIKOB CTydEeHTa CUCTEMa CUMY-
nauum MoxeT paboTaTb B TpeX pasHbiX pexu-
Max: OCHOBHOW KypC 0OyuyeHusi, NMpOABUHYTbIV
KypcC 1 9k3ameH. B ocHoBHOM kypce ocobo 4yB-
CTBUTENbHbIE OpraHbl (B HaLIEM Criydae — Hu-
HWe anbBeOoNsPHbIE HEPBbI) BblAENEHb! LIBETOM.
Mpy NpUONMXEHNN OHM NPOCBEYMBAIOTCA Yepes
3yObl, @ Npy NPUKOCHOBEHWUW — pa3faeTcsi 3BY-
koBol curHan. Ha «O6nactn HabnogeHusa»
(PucyHok 2, BHM3Y) KypCaHT BMAWUT Henocpen-
CTBEHHOE B3aMmogencTBne OopmalluHbl C Ya-
ctamy ventoctn. OH Takke MOXeT Habnoaatb
3a cBepreHMeM Mo M3obpaxeHuto Tpex opToro-
HamnbHbIX CIOEB B KOMMbIOTEPHOW TOoMorpadum
(PvucyHok 2, npaBblil psif), KOTOpble MEHSIIOT
CBO€e MnoroxeHue npu ceepneHun. Ha akpaHe
Takke oTobpaxarTca 0ObEKTbI, K KOTOPbIM Kyp-
CaHTbl NPUKOCHYNUCb MO owunbKke. B npoaBuHy-
TOM KypcCe HEeKOTOpbIe (DYHKLMM MOMOLLW OTKITHO-
YeHbl, @ B pEXMME 3K3aMeHa KypCaHT BWUAUT
TONbKO 0bnacTb NpoBeAeHMs onepauun, Kak 1 B
peanbHocTM. OpHako, B OTNMYME OT pearibHON
npoueaypbl CBeprieHus 3y6oB, CUMyNSTOp Mo3-
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BOMSeT Mofb3oBaTentd He TONbKO 3anucbiBaTb
KOHEYHbIV pe3yrnbTaT, HO U COXPaHsITb 3anuchb O
Bcen npouenype. [peumyLiecTB 04eHb MHOrO:
OENCTBUsl, KOTOpble Obinn BbIMOSTHEHbI HEBEPHO,
MOXHO OTMEHWTb M nonpoboBaTb OCYLLECTBUTb
ewe pa3. Bclo npouenypy MOXHO BbINOMHUTb
3aHoBO. B noboe BpemMs MOXHO OCTaHOBUTb
AencTene 1 Bo306HOBUTL cBepnerne. Cumyns-
TOp TaKkke NO3BOMISET COXpaHWUTb B Oase ygad-
Hble U HeyadayHble BapunaHTbl paborT.

Puc. 1. Cumynamop BokcenMaH: aghcpbekm supmy-
anbHol 3D-peanbHocmu co30aemcs npu nomMowu
3D-04K08 U 3epKaribH020 0omobpaxeHUsl IKpaHa KoM-
rbromepa, rno360Jisis Mo/1b308amerio OCyu,ecmensims
ornepayuu ¢ supmyarsnbHbIM 06bEKMOM 100 3epKasib-
HOU MII0CKOCMBIHO.

FpynnoBoe o6Gy4yeHue N aHKeTUpoBaHue

C uernbio NpoBeaeHNs1 KOHTPOSTbHBLIX UCMbITAHWNA
3TOro BUPTYanbHOrO CUMYNATOpa, NpegHasHa-
YEHHOro Ans oby4yeHns B XMpypru4eckon ctoma-
TONorMM, a Takke AN MONyYeHUs MHEHUN OT
nonb3oBaTenen cumynsTopa, ANs ydacTusa Ha
A00OpOBOMbHOM OCHOBE ObINW MpurnalleHbl CTy-
OEHTbI-CTOMATONOoM, KOTopbiM Obin NpegocTas-
neH JoCTyn Kk cumynsaTopy. B gaHHom uvcnbiTa-
HAW MNPUHUMANO YyyacTue NSATbAECAT TPU CTy-
OeHTa-cToMaToriora ¢ pasHbiX KypcoB 0by4eHusi
(21 myxxumHa n 32 xeHwmHbl). COpoK CeMb 13
HUX paHee He MPOBOAMIMM PE3eKUUN BEPXYLUKM
KopHsi 3yba. CTygeHToB nogenunu Ha Hebonb-
lwmMe rpynnel MO YeTblpe YenoBeka M npegocra-
BUMM oauMH cumyndatop. [locne nposegeHus
BUPTYyanbHOM pEe3eKUUN BEPXYLUKN KOpHs 3yba,
KypCaHTOB MOMPOCUNN 3aMnOfIHNTL aHKETY U oue-
HUTb CUMYNATOP. B aHOHMMHOW aHkeTe CTyaeH-
Thbl YKa3anu nor, Kypc oby4yeHust n npeabigyLni
NpakTU4ecknin onbiT paboTbl B YENCTHO-
nuueson xmpyprun. OueHka cumynsitopa Bok-
cenMaH 6bin npoBefeHa B COOTBETCTBMM CO
cneaytowen wkanon (ot 1: oyeHb 3dpekTmB-
Hblh / OYeHb peanuCTUYHbIA /| OOCTaTOuYHbLIN /
OYeHb >xenaTenbHbli A0 5: HeadpekTUBHbINA /
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HepeanucTUYHbIN / HeOOCTaTOYHbIA / Hexena-
TenbHbI).  CTyaeHTbl MpegocTaBUIN OLEHKY
BMPTYyanbHOW pearlbHOCTU Kak AOMONHUTENbHON
Mogenn oOy4YeHusi, OLEHKY CUMYNMPOBaHHOM
obpatHoOM cBSA3M, npocTpaHcTBeHHoro  3D-
N300paXeHnsi, paspeLlleHnss 1 MHTEerpupoBaHus
JanbHenWwnx naTonorMyeckux cumnTomoB. B
[OMOSTHEHME K 3TOMY, CTyAEHTbl MOMuU npeg-
CTaBWUTb CBOM MNPEANOXEHUs MO AanbHeuLlen
paspaboTke cumynsiTopa.

PE3YJIbTATbDI

CornacHo oLueHke, NpefoCTaBNeHHON B aHKeTe,
51 ctygeHT (92.7%) nopekomeHaoBarn UCMNOfb-
30BaTb BUPTyallbHbIi CUMYNSTOP B KayecTBe
OOMONHUTENBHOrO MeTofda obyyeHuss cTtomaro-
noroB. 43 u3 53 crtygeHToB (81.1%) oueHunu
TaKTUMbHYO OOpaTHYl0 CBSA3b Ha CUMYNATOpe
BokcenMaH kak XopoLuyt UM OYeHb XOPOLLYIHO.
OGpaTHasa TakTunbHasi CBA3b O4YE€Hb PeanucTny-
Has BGnarogaps YyBCTBMTENBHOCTU NPU MPUKOC-
HOBEHUM C OoBbeKkTaMnm U U3MEHYMBOCTU napa-
METPOB CBEpJieHMs, HanpuMmep, CKOpPOoCTW Bpa-
LLeHMs1 OopMaLLMHbI, PacMONOXeHNUs1 yaaneHHON
CTPYKTYpbl MO OTHOLUEHUIO K BopMalLUMHE W KO-
NMYecTBO  ypaneHHonm TkaHu. OO6beMHOCTb
n3obpaxeHns — 3dpeKkT TpexmepHoro npo-
CTpaHCTBa — [OCTUrancst npu WCMNonb30BaHWM
3D-oukoB. bBonbwuHcTBO (46/53, 86.8%) oue-
Huno 3D-u3obpaxeHne Kak xopollee WM oT-

JIN4Hoe.

Puc. 2 — Bsaumodelicmesue rnosb308amerisi ¢ CUMY-
nsamopom: «Obnacme HabnodeHuUss» 6HU3Y OEeMOH-
cmpupyem e3aumodelicmeue 6opmawuHbl UAU Mo-
g8epxHocmu paspesa ¢ Yacmbio Yemocmu. Crpasa
rornoxeHue 6opmawuHbl MpedcmasieHo 8 peasibHOM
spemeHu 8 KT mynbmunnaHapHbIX PEKOHCMPYKUUSIX.

O6nacTb npoBedeHusi onepauuin MoxeT ObiTb
yBenuyeHa B 20 pa3s, MNo3Bosss BUPTYyanbHO
NPOBOAUTbL XUPYPrMYeckne BMelLaTenbcTBa B
YCIOBUSAX MUKPOXMPYPrnn. 3Ta yHKLMS CUMY-
NSiTOpa OYeHb YacTo MCnofb3oBanacb CTyAEeH-
Tamu npu obydeHmn. CumynsTop gaeT BO3MOX-
HOCTb OLEHUTb 000N acnekT XUPYpruyeckom
npouenypbl MNocrne MpPOBEAEHUs  ornepauumu,
Hanpumep, MOCMOTPETb CHUMOK BbIMOMHEHHON
CTYAEHTOM Mpouenypbl CBEpPrieHns.
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Hukakon cBA3M Mexay OLEHKOW CUMYNSTopa,
KypcoM 0Oy4eHMs Unn OMbITOM B XMPYPrum CTy-
OEHTOB He ObIno BbisiBreHo. B tabnwuue 1 npea-
CTaBMEHO KpaTKoe OnucaHue pes3ynbTaToB
oueHKkn. B uenom, cTygeHTbl npenocTtaBunun

Tabrnuya 1. Pe3yribmambl OUEHKU 110 aHKeme:

XOPOLLME OT3bIBbl O CUMYNATOPE U PEKOMEHA0-
Bany NpaKTUKOBAaTb Ha HEM Mpo4YMe Xupyprude-
CKue onepauum.

(A) OLEHKa BMpTyaﬂbHOVI peanbHOCTN KaK cpeacTBa AOMOJIHUTETIbHOIo MeToaa 06yqu|/|;|

(1 o4eHb 3hEKTUBHDBIN ... 5 HE3EKTUBHBIN).

(B) O6paTtHas cunoBas cBsi3b Ha cumynsitope (1 o4eHb peanucTuyHas ... 5 HepeanucTuyHas).
(C) MpocTtpaHcTBEHHO-06BEMHOE 3D-n3obpaxeHne (1 04eHb peanucTUYHO ... 5 HepeanucTuyHo).

(D) PaspelueHune (1 goctatoyHoe ...5 HegocTaTovHoe).

(E) UnTerpauus ganbHenLWwmx natonormyecknx cUMnToMoB (1 oYeHb xenatenbHa ... 5 HexenaTtenoHa).

OueHku (kon-Bo = 53 cTtygeHTa-ctomaTorsora)

1 3 4 5

(A) OueHka BMpTyansHowm Kon-eo =39 Kon-B0=12 Konm-B0=2 Kon-sBo=0 Kon-80=0
peanbHOCTU Kak JOMOMHU- 73.5% 22.6% 3.7% 0% 0%
TenbHoro metoaa oby4veHus
(B) ObpaTtHas TakTunbHas Kon-eo =18 Kon-Bo=25 Kom-Bo=7 Kon-Bo=3 Komn-80=0
CBSA3b CUMynsTOpa 34% 471% 13.2% 5.6% 0%
(C) MpocTpaHcTBEHHOE Kon-eo=20 Kon-Bo=26 Kon-Bo=5 Kon-Bo=2 Kon-Bo=0
3DusobpaxeHne 37.7% 49% 9.4% 3.7% 0%
(D) PaspelueHue Kon-s0o =29 Kon-B0=20 Kon-B0=4 Kon-B0=0 Komn-80=0

54.7% 37.7% 7.5% 0% 0%
(E) UnTerpauusa pganbHenwmx Kon-so =50  Kon-Bo =3 Kon-eo=0 Kom-e0=0 Kon-so =0
naronornyeckmx cumntomos  94.3% 5.6% 0% 0% 0%

OBCYXOEHUE

McnbiTyemas rpynna coctosina U3 CTyAeHTOB-
cTomaTonoroB 6e3 NpakTM4Yeckoro onbiTa Mnpo-
BEOEHWNS1 HACTOSILLMX XMPYPIUYECKMX onepauui,
KOTOpble 4O 3TOr0 MpaKTMKOBAarv CBOW HaBbIKU
Ha WCKYCCTBEHHbIX MOZEnsiX, CAENaHHbIX W3
nnactvka u pesuHbl. lNepen BHeapeHWeMm Takon
HOBOWM cuUCTEMbI 0By4YeHusl B y4yebHbIX 3aBefe-
HUSIX HEeOoOXOAMMO MpPeanpuHATbL AdanbHenwne
Mepbl MO MOMYYEHWIO NTULIEH3UN.

HepaBHee vccnegoBaHvne nokasano, YTo BUPTY-
anbHoe o0yyeHue C UCMOMb30BaHWEM CUMYIS-
Topa BokcenMaH ynyywaeTt npaktudeckue
HaBblkM  HadMHatowmx cneyuwanuctos  (Von
Sternberg n coasTtopbl, 2007). Llenbio HacTos-
LLlero uccnenoBaHus siBNSIeTCA OLeHKa CUCTEMBbI
CTyAeHTamMmn HOBOro mMeTofa obyyeHust B XUpyp-
rMYecKkor CTOMaTomnornn, B JOMOSTHEHME K CyLLle-
CTBYHOLLMM BMOAM — TEOPETUYECKMM 3aHATUAM U
acCUCTEHUMN B XOAe peasibHbIX XUPYPruyeckmx
onepauun.

C TO4KM 3peHusa cTyaeHToB cumynatop Bokcen-
MaH sBnseTcs oTNMYHLIM CPeACTBOM OByYeHus
B Xupyprudeckon ctomartonorun. Cucrema oc-
HOBaHa Ha BbIOOpe TPEXMEpHbIX Mofernen 4ye-
pena, BblOpaHHLIX B COOTBETCTBUM C Habopom
OaHHbIX O Yyeperne 4eroBeka, MOMyYEeHHbIX Mpu
npoBeaeHum KOMMbIOTEPHOW ToMorpadgum
(Santler, 2000; Nilsson u coaBTopbl 2004). O6-
nactb NpPoBeAEeHNst onepaunii HaxoanTcs B npe-

Jenax BUAEHUS CTYOEHTOB U LEMOHCTpUpyeTcs
B CTEPEOCKOMNYECKOM pEexume 4yepes 3epkasb-
HYyl0 TMIIOCKOCTb, W CTyOEHT KOHTponupyeT
HanpaeneHne  OopMallMHblI  NpU  MOMOLLMN
yCTponcTBa OGpaTHOM TaKTUITbHOW CBA3W. Ta-
kKuMm obpasom, BupTyarnbHasi npoueaypa CTaHo-
BUTCS MPaKTUYECKNM WOEHTMYHA peanbHOW, B
0COBEHHOCTN pacrnonoXeHne nauueHTa, yron
HabnaeHnst xvpypra W HanpaeneHue pyku.
YCTponCcTBO 0OpaTHOM TaKTUIbHOW CBA3M (Cu-
MyIMpOBaHNE [OaABMEHUS) CO30AeT OLLyLLEHMUS,
MakcuMarbHO MNpPUONMKEHHbIE K pearibHOCTU.
Mo cpaBHEHMIO C MPUHATBIMU MeTogamu obyde-
Hust (Quinn n coaBTopkl,2003; Rosenberg u co-
aBTopbl, 2005) oby4yeHne C UCNONb30OBaAHUEM
cumyngatopa BokcenMaH umeeT psg npevmy-
wecte. CuMynaTtop MOXHO MCMONb30BaTb AN
UMUTMPOBAHMSA Kak OObIYHBIX OMepauun, Tak u
natonornyeckux cnyyaes. Cumynatop aaet
BO3MOXHOCTb [00aBUTb BUpTyanbHble MaTono-
rmyeckue cnyvau B 6asy gaHHbIX Ans pacluvpe-
HUST 00bemMa CUMYIIMPYEMBIX XUPYPrUYECKUX
npouenyp. PasnuyHble pexuMbl paboTbl cuMy-
nsTopa, KoTopble BbIOUPAKTCA MCXOAs U3 HaBbl-
KOB CTyAEHTOB, AeNnatT CUCTEMY AOCTYMHOW Kak
0N HOBMYKOB, Tak M Ansi 6onee npoaBuHYTbIX
nonb3oBatenen. bonee Toro, cyllecTByeT BO3-
MOXHOCTb 3anucaTb BMeLUaTefbCTBO, €ro MOX-
HO B MOOON MOMEHT NPOAOIXUTb, OTKOPPEKTU-
poBaTb UMM HayaTb 3aHOBO. JTO BMPTyarnbHOE
obyyeHne no3BoNsieT oueHUBaTb COBCTBEHHbIE
HaBblkM, MOBTOPATbL Mpoueaypbl HeorpaHuyeH-
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HOe KONMYecTBO pa3 U CpaBHMBATb CBOW pe-
3ynbTaTtbl C pe3ynbTataMmu Opyrnx nonb3oBaTe-
nen (Buchanan, 2001). Wcnonb3oBaHue BMPTY-
anbHOro CUMyNSATOpa YMEHbLUAET KONUYECTBO
perynapHbIX 3aKynok pacxofHblX MaTtepuanos
ans ydebHoro npouecca.

PesynbTatbl MccrnegoBaHUs MoOKasbiBaKT, YTO
CTYAEHTbI-CTOMaToNorM B LenoM yaoBneTBope-
Hbl MeTOAOM OOy4YeHMs C UCMONb30BaHWEM CU-
MynaTtopa. Seymour ¥ COaBTOpbl MPULLAN K
BbIBOAY, 4TO WCMONb3OBaHWE XWUPYPrUYECKoro
CMMynATOpa B BMPTYanbHOW peanbHOCTVM AN
OOCTUXKEHWUS] KOHKPETHOW Lenn  CyLIEeCTBEHHO
YNyYLINIO Ka4ecTBO MPOBOAMMbIX OpAMHaTopa-
MU npouedyp B onepauMoHHou. B cnydae
ycrneLHon oTpaboTKM NPaKTUYECKMX HaBbIKOB Ha
BMPTYanbHOM CUMYMSTOpE W WCMOMb30BaHUSA
nNprMobpeTeHHOro onbiTa HenocpeacTBEHHO B
onepaLMoHHOW CUMYMATOPbl MOTYT NPUMEHSTb-
ca gnsa Gonee TOHKOM paboTbl, ANA OLEHKH,
oby4yeHus, ycTpaHeHWss ownbok ¥ nonyyveHus
cBugetenctBa (Seymour n coasTopbl, 2002).
PesynbTaTbl Hallero wuccrnegoBaHus MNOATBEP-
XOalT JoBOAbl O TOM, YTO BUpTyanbHoe obyye-
HMe pabouymx HaBbIKOB MOXET CTaTb MOBOPOT-
HbIM MYHKTOM B noarotoBke xupypros (Lo u co-
aBTopbl, 1994; Leblanc u coastopbl, 2003).
BupTyanbHbli cuMynsiTop nNpefocTaBnseT npe-
KpacHyl0 BO3MOXHOCTb 0OyuMTb CTygeHTa-
cTomarorora npakTUYecKUM HaBblkaM OeNCTBU-
TeNbHO BbICOKOrO YPOBHS Nepea TeM, Kak OH Unu
OHa MPUCTYNAT K NPOBEAEHWI0 onepauni Ha pe-
anbHOM naumeHTe. B Onwxanwem OGyayuiem
CTYAEHTbI-CTOMATOMOM CMOryT MNPOXOAWTb MO-
nobHoe obyyeHne B Noboe BpeMsi, U UX HaBbIKM
OyayT NOCTOSHHO OLIEHMBATLCS HA CUMYMATOpPE
00 OOCTUXEHMS HeOOXOAMMOro YPOBHSI MacTep-
CTBa B BbIBpaHHOM acnekTe.

BesycnoBHo, ANs NPOABWXKEHWUSI TaKOro BUPTY-
anbHoro MeToga oOOy4eHWs B CcTOMaTornoruu
HeobxoaMMo paspabaTbiBaTb YCOBEPLLUEHCTBO-
BaHHble MOZENWN BUPTyanbHOW pearnbHOCTH, Mo-
MMMO MPOCTbIX MoAenen Ans Ha4YMHaoLLMX.
HepasHve paspaboTkm B TEXHOMOrMM nomyye-
HUA M300paKeHUn U XMPYPruyecknx BMmeLlla-
TenbCTB npednaralT o6pasubl pasHbiX TUMOB
CUMYNATOPOB AN 06yyeHns ByayLumMx XMpypros
(Seipel n coasTophkl, 1998; Rabinov n coaBTopbI,
2004).06y4eHne Ha OCHOBE CUMYNATOPOB AaeT
BO3MOXHOCTb YCOBEPLUEHCTBOBATb MpaKTuye-
CKue HaBblku B 06nacTy 34paBoOOXpaHeHUs.
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BbiBOAbl

Ha npumepe pesekuum BepXyLUKM KOpHS 3yba
MOXHO cAenaTb BbIBOA, YTO [aXe Ha CMOXHbIX
aHaTOMUYECKMX MOAEeNsaX BO3MOXHO MPOBECTU
peanucTMiHoe MWMUTUPOBAHME XUPYPrUHECKUX
cTomaTonormyeckux npoueayp. [HanbHerwas
paspaboTka cumynsaTopa BokcenMaH B cdepe
CO30aHNs1 HOBbIX CTpaTernn obyyeHus HaduHa-
IOLLIMX CTOMAaTONIOrOB M MEAMKOB MO3BOMsieT
chopMmnpoBaTb HOBLIN MHCTPYMEHT 0Oy4eHus,
Kak nogxopsiiee AOMOSMIHEHME K MPUHATbIM Me-
Togam oby4eHus CTyaeHTOB-CTOMaTOOroB.
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