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CompydHuKu CamapcKoz2o 2ocydapcmeeHH020 MeOUYUHCKO20
yHUsepcumema 0OHUMU U3 repabix 8 Poccuu Havyanu deaame
aKmMu8Hble waau ro pa3pabomke u BHEOPEHUIO CUMYAAYUOH-
HbIX U 8UPMYQanbHLIX MexHono2uli 8 MeOUyuHcKoe obpazosa-
Hue. [lepsbim ycriewHsIM npoekmom crneyuaaucmos CamrMy
cmasn npoekm «3D-BupmyanbHsili xupype». OcHosHasA udes
poeKkma 3aKaAr4Yaemcs 8 c030aHUU eOuHol mexHuye-

ckol naamgpopmel, Ha 6aze Komopol peaauzyromca mpu
3D-cumynamopa — 3HOOCKonu4ecKol Xxupypauu, 3HO08ACKY-
AAPHOU XUpypauu u Xxupypauu ¢ OmKpbIMbelM 0rnepayuoHHbIM
nonem. Anpobayus nuHelKu cumynamopos, nposedéHHaA 8
Camapckom eocydapcmeeHHOM MedUYUHCKOM yHusepcume-
me, ycrnewHo 3asepuwieHa, KOMIAEeKC nokasasn cebs ycrnew-
HbIM U 3hheKmusHbIM cpedcmeom obyyeHus cmydeHmos,
K/AUHUYECKUX OpOUHamMopos U UHMEPHOS, MPAKMUKYHULUX
8payeli, OH uMeem pAO Cyu,ecmeeHHbIX Npeumyu,ecms nepeo
3apybexcHbIMu aHasno2amu. Ewé o0Hol eaxcHol 3a0ayeli
MeouyuHcKo20 obpazosaHusa 8 CamlMY cmasno co30aHue
8bICOKOOOCMOBEPHO20 aMaca mpéxmepHol aHamomuu
yesniogeyeckozo mesna. PazpabomatHelli 3D-amnac aensemcs
YHUKQ/bHBIM 110 AHAMOMUYECKOMY, monoapagu4eckomy u
K/AUHUYECKOMY HAMosAHEHUIO U 8KAoYaem 8 cebs mooesnu 6o-
nee 12 cnoes u cucmem Yesnoseyeckoz2o mesa (ecezo 6onee 2
000 3D 06veKkmos), Modesnu c8A304H0O20 aNNaApPamMa, 8Hympu-
Op2aHHble CMPYKMYypbl 06bEKMO8, 8KAKOYAA KPOBEHOCHbIE
cocyObl, UHHEPB8AyUto, Mymu ommoKa AuMebl, MPOMOKU,
dosiegoe U ceameHmapHoe cmpoeHue 8HymMpeHHUX 0p2aHOs.
Ewé o0Hol ycnewHol pazpabomekoli Konaekmuea aemopos
CamlMY cmana y4ebHasa npoepamma «2D-BupmyanbHoili
Xupypa», N0380AAWAA 0OC8O0UMb 5MArbl 8bIM0AHEHUA
Xupypauveckux onepayuli 8 sude KomnovromepHoU uzpsi ¢
cucmemoli KoHMpond. Paboma Had co30aHuem supmyaro-
Hblx 06pa3osamesnbHbIX mexHonoauli 8 ycaosuax Pocculickoli
sbicuweli WKOsbl He MObKO 803MOMCHA, HO U MOXcem npu-
Hecmu peasbHbie r700bl, @ MaK#e cmame naamgopmol 017
danbHeliwez2o cMaHo8/1eHUA U pa38UMUA.

Kntovegobie cno8a: cumyaamop saHOocKonuyeckol xupypauu,
cumynamop 3H008ACKyAAPHOU xupypauu, amaac 8upmyassb-
HOU aHaMoMuU, Xupypau4eckas uapa.

CoBpemeHHOe MeanLUMHCKoe 0bpa3oBaHmMe CTalKMBa-
eTcA C NPOUCXOAALLEN TEXHONOMMYECKON PEBOIOLUEN,
n3meHeHMem MHGOPMaLMOHHOW Cpeabl BOKPYT Hac.
BblcOKMe coBpeMeHHble TpeboBaHMA K OCBOEHUIO
NMPaKTUYECKMX HAaBbIKOB CTYAEHTaMU-MeaNKaMu, K
aKTyanusaumm yyebHoOro matepuana u npubanKeHuo
obpasoBaTenbHOM cpeabl K HOBOM cpese NpakTUYecKoro
34,0aBOOXPaHEHUA AeNatoT BUPTyaibHble TEXHO/OTUM B
MeAMLMHCKOM 06pa30BaHNK KOYEBbIM HanpaBaeHUEM
pa3BUTUA BbiCLIEN MEANLUHCKOW LUKOAbI.

Konnektns CamapcKoro rocysapcTBEHHOTO MeaULMH-
CKOro YHMBEPCUTETA OLHMM U3 NepBbiX B Poccmun Havan
[eNnaTtb akTBHbIE Waru no paspaboTke v BHEAPEHUIO CU-
MYNALUMOHHBIX M BUPTYasibHbIX TEXHOMOMMIM B MEANLMH-

EXPERIENCE OF VIRTUAL EDUCATIONAL TECHNOLOGIES
DEVELOPEMENT IN SAMARA STATE MEDICAL UNVERSITY

Kotelnikov G.P., Kolsanov A.V., Yaremin B.l., Chaplygin S.S.,
Yunusov R.R., Dmitriev A.

Samara State Medical University, Samara

Researchers of the Samara State Medical University, one of
the first in Russia began to make active efforts to develop
and implement simulation and virtual technologies in medical
education . The first successful project was «3D- virtual
surgeon» The main idea of the project is to create a common
technical platform based on which three 3D-simulators were
deveploped later: endosurgery, endovascular surgery and
open approach surgery. Clinical trials were held in Samara
State Medical University and are successfully completed now.
The complex has proved successful and effective educational
tool. It has a number of significant advantages over foreign
competitors. Another important task of medical education in
Samara State Medical University was the creation of highly
reliable three-dimensional human anatomy atlas. The 3D-atlas
has unique anatomical, topographic and clinical content

and includes models of 12 layers and systems of the human
body (more than 2,000 3D objects), models of ligaments,
intraorgan object structures, including blood vessels, nerves,
lymphatic system, ductus and segmental structures of the
internal organs. Another successful development of Samara
State Medical University team has become a training program
«2D-Virtual Surgeon», allowing to learn surgical procedures
step-by-step in the form of a computer game with the
monitoring system. Virtual learning technologies developed in
Russian Higher School can bring real benefits and become a
new platform for further developments and researches.

Keywords: simulation of endoscopic surgery, endovascular
surgery simulator, virtual atlas of anatomy, surgical game.

cKoe obpasoBaHue. TaK, B 06y4EeHUM CTYAEHTOB OCHOBAM
3HAOXMPYPrMK Ha Kadeape onepaTUBHOM XMPYpPrum

N KNIMHUYECKON aHAaTOMMM C KYPCOM MHHOBALMOHHbIX
TEXHO/IOTUI B TEUEHNE HECKO/IbKUX NIET C YCNEXOM MNpU-
MeHseTcs xupyprudeckuii cumynsatop CAE LapVR (CAE
Healthcare, KaHaga).

Tem He meHee, CyLecTBytoWMeE Ha PbiHKE GaHTOMbI, CU-
MYNATOPbI NOIHOCTbIO HE MOTYT YA0B/IETBOPUTb CTOSLLME
nepes coBpemeHHol Poccuiickoii MeanLUMHCKOM Koo
noTpebHocTu. [JanbHenwee pa3BuTMe MeguLUHCKOrO
obpas3oBaHuMA B Poccumn HEBO3MOXKHO H6e3 pas3Butus
COBCTBEHHbIX BUPTYaNbHbIX TEXHONOTNI MEeAULLMHCKOTO
06pasoBaHMA, OCHOBaHHbIX Ha crieuduKe U TPAANLMAX
Poccuitckot megmMUMHCKOM WKOAbI.
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I'bOY BIIO «Camapckuii rocynapcTseHHbIi MeMUMHCKHIT yHUBepcuTeT» Munsnpasa Poccun
000 Hayuno-nponssoacreenHoe odbenunenue «JIunep», Camapa

AnnapaTtHo-nporpaMmMuselii  Kommieke ''Buptyanabubiii

xupypr'' Brmouaet Tpu 3D - cumynaTopa BEICOKOM CTENeHH
JIOCTOBEPHOCTH: JHIOCKONMHYECKOH XMPYPruH, IHIO0BACKY-
JISIPHOM XHUPYPrHH, XHPYPIHH C OTKPHITBIM OTEPALHOHHBIM
nonem. Mcnonbsyeres a1d 00yueHUs MEJULIMHCKUX CTYIEH-
TOB M Bpayei MPaKTHYECKHUM M KIMHMYECKHM HABBIKAM pa3-
JIMYHOM CTENEHH CITOMKHOCTH

Tpéxmepusiit  anatomuueckuii araac '"InBody
Anatomy'' - HHTEPAKTHBHBIN O0y4arOIIHi MPOrPaAMMHbBII
NPOIYKT, MPEAHAZHAYEHHBIN 1 MTOCTPOEHHS MOJHOTO K-
na 00y4YeHHs CTYJICHTOB M Bpayed HOPMalbHOH, Tonorpadu-
YECKOH M MaTOJOrHYecKOH aHATOMHMHM YE/IOBEKa OT 3HAKOM-
cTBA ¢ OOYHAIOUMMH MAaTEPHATAMH M BH3YaJIbHOTO COTIPO-
BOJK/IEHHS TEKCTA JI0 TIPOBEPKH MOJTYUEHHBIX 3HAHHH.

AnnapaTHo-nporpaMMublii  kommnieke  '®noypuck"
npeaHasHaueH s  paHHeH JIMArHOCTHKH  Cep/evHo-
cocyamucThix 3abonesanuii. [To3BosnseT NPOBOANTEL AMCTAHIM-
OHHBIH cOOp, mepesayy ¥ aHAIH3 MAPaMETPOB KPOBH YeIOBe-
ka. [To3BonsieT COKpaTUTh BpEMA, 3aTPa4€HHOE Ha KOHCYJIbTa-
HHUK, BbIABIACT MAUMEHTOB C BbLICOKHM PHCKOM pasBHTHA
CEpPAECYHO-COCY IMCTOH MATOIOTHH

Camapckuii rocy1apcrBeHHblii
= 000 «BebzaBom»
MEINIHHCKIIT YHHBEpCITeT :

Tpu noanepxke
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MIMeHHO No3TOMYy pa3BUTUE BUPTYasIbHbIX TEXHONOT U

B MeAMUMHe BbIBPaHO OAHUM U3 MPUOPUTETHBIX Ha-
npasaeHui passutua CamapcKoro rocyapcTBEHHOro
MeauUMHCKoro yHuBepcuteTa. B 2012 roay Ha 6ase
YHMBEPCUTETA OPraHM30BaH Hay4yHO-0bpa3oBaTesb-
HbIM LEeHTP «BupTyasbHble TEXHONOTUU B MeAULUHE Y
(HOL, BTM), yKOMN/AIEKTOBAHHbIM MEANLUHCKUMM U
WH}KEeHEepPHbIMU Kagpamu, paboTatoWwmmMm Ha CTbIKe 3TUX
cneumnanbHocTel. Uenbto cosgaHus HOLL BTM sasnsetcs
KoopAMHauma, obecrneyeHne 1 BbINOSHEHWE HAaYYHO-MUC-
cnepoBaTeNbCKUX, y4ebHO-MEeTOANYECKMX, MHHOBALM-
OHHO-BHeApeHYeCKMX paboT no npobaemam U3yyeHus u
BHEAPEHUA BUPTYabHbIX TEXHONOTMIN B MeAMULUHCKON
HayKe U NpakTuke. [nAa peleHnsa CMeXHbIX 33434 K pa-
60Te WMPOKO NpmMBAEKAOTCA KOMNAHWUN IT-MHAYCTPUK.
MepBbiM ycnewHbIM NPOeKToM cneumanmctos CamrMy
CTana paspaboTka annapaTHO-NPOrPaMMHOro KOm-
nnekca «3D-BMpTyanbHbIN XMpypr». PeannsoBaHHbIN
annapaTHO-NPOrpPamMMHbIN KOMMEKC 6bln BbINOJHEH HA
cpeAacTBa rpaHTa MuHUcTepcTBa 06pasosaHmA Poc-
cuiickort ®epepauun PP B pamkax meponpuatma 2.7.
dUMN «NccnepoBaHma n pa3paboTKM NO NPUOPUTETHbLIM
HaNpPaBAEHUAM PA3BUTUA HAYYHO-TEXHONIOTMYECKOTO
Komnnekca Poccum Ha 2007-2012 roabl» Npu NOALEPIKKE
MHHoBaumoHHoro poHaa Camapckoit obnactu. TexHu-
YeCcKMMM NapTHEPaMu B pa3paboTke KOMNAEKCA BbICTY-
nuau camapckume IT-komnaHun Magenta Technology n
Beb63asoa.

Vnn. 1
Jlanapockonuyeckuit
cumynstop RuSim

Laparoscopy

OCHOBHas Maen NPOeKTa 3aKN0YaETCA B CO34aHMM
eaMHOM TeXHMYecKol naaTdopmbl, Ha 6ase KoTopoi
peanusytotca Tpy 3D-cumynaTopa — SHAOCKONUYECKON
XMPYPruK, SHA0BACKYAAPHOMN XMPYPTrUM U XMPYPTrK C OT-
KPbITbIM ONepPaunOHHbIM NONEM.

C y4étom BbicOKoM cTommocTn 3D-pa3paboTku n
paboyero BpemeHn MegULMHCKUX CNeLnanmcToB

3a pyberkom n3BecTHbl Npobembl ¢ coO3gaHMem
3D-aHaToMUYecKMx moaenien. ITo 3acTaBaAeT He-
KOTOPbIX KPYMHbIX MPOU3BOAUTENEN CUMYNATOPOB
OTKa3blBaTbCA OT COBEPLUEHCTBOBAHUA LOCTOBEPHO-
cTM mogenei. HanpoTtus, 6iarogaps coTpyaHUYecTBy
3D-pa3paboTynMKOB U KAMHUYECKMX aHaTomoB B HOL|,
«BupTyanbHble TexHonornm B meguunHe» CamrmMmy
yZanocb co3natb abCcoNtOTHO OPUTMHAJBbHYIO BbICOKO-
[0CTOBEPHYHO BbICOKOMO/IMTOHANbHYI0 TPEXMEPHYHO
mozenb aHaTOMUK YenoBeYveckoro Tena. ina eé no-
CTPOEHUA UCMOIb30BaHbl MHOTOUYMCAEHHbIe AaHHble KT,
MPT, 3D-cKaHMpPOBaHUA peasnbHOro aHaTOMUYECKOro

M OnNepaunmoHHOro matepuana 4eso0Be4yecKkoro Tena.
[Ona mopnennposaHma paaa 06bEKTOB N3rOTaBAMBAIUCH
OTAeNbHble aHaTOMUYecKMe npenapaTbl. [latonoruye-
CKMe cUTyauuu, OTparkéHHblE B CUMYNATOPE, CMoae-
JINPOBAHbI C peasibHbIX MAaTONOrMYECcKMX cayyaes. ITo
no3Bo/sini0 noctpouTb 3D-mozens YenoBeyYecKkoro Tena,
HE MMEIOLLLYIO COBPEMEHHbIX aHa/IOroB MO NOJIHOTE U
[0CTOBEPHOCTY.

KomaHgoli nporpammunctoB paspabotaH moandu-
LMPOBaHHbIN PUINYECKUI ABUKOK cumynaTopa. Ero
OCHOBHble MOAY/U (HanpuMep, aropUTMbI BbITEKAHMSA
UAKOCTU, CMELLUMBAHUA KUAKOCTEN) aHaNOroB He MMe-
10T M MOAYYMUAN aBCONOTHO OPUTMHANBbHYIO PeannsaLmio.
Bonblioe BHMMaHWe yaenaerca BusyanbHoOM 1 GakTu-
YeCcKoM LOCTOBEPHOCTU BUPTYaNbHOW cpeabl peanb-

HOW KapTuHe. A peHAaepuHra TpEXMepPHbIX Mogenen
MCMO/b3YIOTCA PeasibHble TEKCTYPbI, CHATbIE C PeanbHbIX
TKaHeW BO Bpems BbIMOJHEHUS onepaLuii.

Mpw co38aHNN KOHCTPYKTUBHOM YacTU CUMYNATOPA
6b110 NPUHATO NPUHLMMNMANBHOE peLleHne 0TKaszaTbCA
OT KONMPOBaHMUA 3apybexHbIx NpoToTMnoB. Haobo-
pOT, HAaKOM/IEHHbIN ONbIT NPobem B 3KcnayaTauum
3apybeKHbIX CUMYNATOPOB MO3BOUA ONPeAennUTb
TEXHUYECKME pPeLleHMs, KOTOpPble NO3BOAAIOT YBENUUYNTD
CPOK CNYXKObl CUMYNATOPA M 3HAYUTENBHO YMEHbBLIUTD
ero pemMoHTonoTpebHoCTb. B TexHMYeCKoW peanunsauum
CUMYNIATOPA COYETAETCA MCNOJIb30BAHUE NPUHLMMNU-
a/lbHbIX Y3/10B, UCNO/Ib3yEMbIX BeAyLLUMMN MUPOBbIMU
Npou3BOAUTENAMMU, U KOMMOHEHTOB, U3rOTAB/IMBAEMbIX
Ha npeanpuatnax Camapckoii obiactu. 3To nossonaeT
3HAUYUTENIbHO CHUKATb CEOECTOMMOCTb U CPOKU U3rOo-
TOBNEHUA CUMYNATOpPA.

MPUHUMNMANBHO HOBLIM CTa/ U NeAArorMyeckuii Noaxos,
K CO3ZaHMI0 CUMYNATOPA. Mo MHEHMIO HaLLEero aBTOPCKO-
ro KONNEKTUBA, LeIbio CUMYIALMOHHOIO 0by4YeHusa He
[OJIKHO CTaTb TONIbKO OBJIaAEHNE MaHYalbHbIMM TEXHM-
YeCcKMMM HaBblKamn. OBy4aemblit LOMKEH OCO3HABATb
CBOE Ha/Mume B NeyebHON cpesie, CBOKO HepaspbIBHYHO
CBA3b C ONEepPUpPyemMbIM NaLMEHTOM, C €r0 NaToNOrNYe-
CKMM cocTosaHMEeM. A 3Toro fieyebHble Kencbl peanu-
3ytoTcA B BUAe 3agady. Obyyaemomy npeasiaraerca He
TO/IbKO BbINONHUTL TEXHUYECKME AENCTBUA, HO U OLe-
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HWUTb KNMHWYECKYIO CUTYaLMIO, MPUHATL BEPHOE TaK-
TUYecKoe pelleHue. [elicTBMA onepaTopa He NPoCcTo
WN3MEHAIOT BUPTYa/ibHble TKAHW W YXYALLAIOT €ro OLEHKY
3a paboTy, OHM YXyALIAIOT COCTOSAHME BMPTYasIbHOrO Na-
LUMEHTa, MPOBOLMPYIOT Pa3BUTUE Y HEFO OC/NOKHEHMI, C
KoTopbiMK ganee Npuaétca 6opoTbea. ITo, HECOMHEHHO,
NOBbIWAET Peann3m CUMYAALUN U 3HAYMMOCTb TaKOro
0byyeHun B LesoM.

CUMMyNAaTOp N1aNapoCKONMYECKON XMPYPrun peannsoBaH
B BUAE CTOMKM C IHAOCKOMNYECKOM KaMepo 1 aByMs
MmaHunynatopamu (unn. 1). 1o nossonseT paboraTtb Ha
CUMynATope BABOEM. PyUYkun peanbHbIX MaHUMYAATOPOB
6narogapa cucteme ob6paTHOM CBA3M NO3BONAIOT OMNepa-
TOPY OLLyLaTb peasibHOe B3anMOAENCTBUE C OPraHaMu U
TKAHAMM, OLLEHMBATb CBOM YCUUSA, MPUKAAAbIBAEMbBIE K
HUM. 1A NOBbIWEHMA CTENEHN peannsma bbin paspa-
60TaH cneunanbHbli TEH3OMETPUYECKUIA CTEHA, NPU NO-
MOLLY KOTOPOTO 6bINN U3yYeHbl yCUAUA, HeobXoaMMble
ONA cMelLeHns, AedopmaLmm, NOBPEKAEHUA Pa3IUYHbIX
TKaHel 6POLWHOMN NONOCTM Ye/I0BEKa, YTO NO3BOJIU/IO 3a-
NpPorpaMmmMmnpoBaTb CUCTEMY 0B6PaTHON TaKTUIbHOM CBSA3U
C BbICOKOW CTEMEHbIO AOCTOBEPHOCTM.

[na ynpaBneHus Npoueccom CUMyAaLMM NpUMeHseT-
€ MHOTOdYHKLMOHA/IbHbIN CEHCOPHbIV AUCMNEN, YTO
noBbILWAeT ya06CcTBO PaboTbl U CHUMAET HarpysKy
MaHunynaTopos. TpéxmepHas cueHa, peasm3oBaHHan B
CUMYNATOPE, BKNIOYAET BECb OTAEN BPIOLHONM N00CTH,

Wnn. 2

OHpoBackynsip-
HblIil CUMYNSTOP
RuSim Vascular

6narop,apﬂ 4yemy BO3MOXHO B3aVIMOLI,eVICTBVIe He C o4-
HUM onepupyembim OpraHom, a C HECKOJIbKUMM.

MrpoBoit npouecc peannsoBaH He B apKagHOM pexume,
onepaTtop cBoboaeH B BbI6Ope NHCTPYMEHTOB, CBOUX
OeNCTBUAX, @ Pe3yNbTaTUBHOCTL BbINOJHEHWA onepaunmn
OLEHMBAETCA NO U3MEHEHUAM B BUPTYa/IbHbIX TKAHAX U
opraHax, KoTopble OH BbINOHAET. B HacToAwee Bpems

B CUMYNIATOPE peasin3oBaHbl 6a30Bble IHAOXMpPYpPruye-
CKMEe HaBblKM (3a4aHNA HA KOOPAMHALMIO PYKa-r1asy,
pasbeanHeHue 1 coegmHeHmne, GUKCaLMIo U IKCMO3ULMIO
TKaHeM, 3aBsA3blBaHME Y3108, FTeMOCTa3), 1anapocKonuye-
CKan peBu3mMA BPIOLIHOW NOAOCTM, NanapoCcKonuyecKas
XONIELLMCTIKTOMMUSA, NanapoCKonMyeckas repHUonIacTum-
Ka. Hannune nosHOLEHHOW aHaTOMUYECKOW MoAen Mno-
3BO/ISIET B KpaTyaiiLime CPOKM AOMNONHUTL 3TM Onepaumm
Tpebyembimn. Moaynb 6a30BbIX SHAOXMPYPrUHECKMX Ha-
BbIKOB HE MMEET aHaA/I0roB U COAEPKUT OPUTMHANbHbIE
MEeTOAMKM COBEpLUEHCTBOBaHMA NPAKTUYECKUX YMEHUI B
3HA0XMPYPruK, paspaboTaHHbIX aBTopammn CamapcKoro
rocyAapcTBeHHOrO MeAMLMHCKOrO yHUBepCUTeTa.

CMYNATOP 3HA0BACKYNAPHOM XMPYPIUM CO3/4aH KaK
CUMY/IATOP BbICOKOrO peasin3ma A8 Bpayen-aHa0BaCKy-
NAPHbIX XMPYProB (Mnn. 2). OH TaKKe NO3BONSET He TONb-
KO NpMoBpPecTn HaBbIKM B MPaKTUYECKON AeATeIbHOCTH,
HO M Pa3BUTb TAaKTMYECKOE U KNIMHUYECKOE MblLUEHME.
Kaxkabli neyebHO-AMarHOCTUYECKMIA Kelc npeacTasns-
eT coboi KNMHNYECKYIO 3a4a4y, KOTOpY HeE0bXxoaNMMO
pewnTb. OnepaTop A0/XKEH HE TO/IbKO BbIMOIHUTL B
NpaBW/IbHOM NOC/1e40BaTE/IbHOCTH
TEXHUYECKNE AEeNCTBUSA, OH A0/IKEH
OaTb BEPHOE 3aK/to4YeHMe U OT-
BETUTb Ha BOMPOChI B ANCKYCCUN.
Xoa, cumynsaumMmn ConpoBoXaaeTca
OLeHKOM psfa nokasaTenei. U3nuuw-
He BBeAEHHbI 06bEM KOHTpacTa,
U3INLWHee nepeobsyyeHne BUPTY-
aNbHOrO NaLMeHTa U MHorue apyrue
NoKasaTe/M HeraTMBHO BAUAIOT Ha
«Kapmy» onepaTtopa W y4uTbiBatoTCA
npwn ANCKYCCUKM NOCEe BUPTYaNbHOM
onepaumu.

CUMynaTop peannsoBaH Kak B
CTOEYHOM, TaK M HAaCTO/IbHOM WMC-
nonHeHunn. CToeyHoe UcnosHeHue
No3BO/IAET pacnoaaraTb BCe KOMMO-
HEHTbI CUMYNATOPA (FNaBHbIN 3KPaH,
CEHCOPHbI MOHUTOP yNpaBieHus,
onepauMoHHbI cTon, 610K Npruéma
MHCTPYMEHTOB, 610K ynpasneHus
BMPTyasIbHbIM CTO/IOM) B MPaBU/b-
HOM PacnosIoXKeHNn, COOTBETCTBY-
toL,emM peanbHOMY, HacTpamBaTb
CUMYNATOP NOZ, POCT M 0COBEHHOCTH
KOHKPETHOro onepaTtopa, Kak 1 B
peanbHbIX ycnosuax. aa paboTbl
MCNONb3YIOTCA peasibHble NHCTPY-
MeHTbI (NPOBOAHMKM, KaTeTepbl,
Wnpuubl, MHAEdAATOPBDI), YTO MO-
3BOJIAIET OnepaTopy npruobpeTtaTb
MaKCMMa/bHO NPUBANNKEHHbIE K
HEoBX0AMMbIM TaKTU/IbHbIE OLLyLLLe-
HMA. Brarogapa HaAMUMIO CUCTEMDI
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[aTYMKOB CUMYIATOP BOCMPUHMMAET B3aMMHOE nepeme-
WeHne TPEX MHCTPYMEHTOB, BBEAEHHbIX OAWH B APYroi
yepes 04HO NPUEMHOE OTBEPCTUE-UHTPOAbIOCED.

B HacTosALee Bpema B cMMynsaTope pa3paboTaHbl 9 Kelt-
COB — pPa3/IM4Hble BapMaHTbl aopTorpadun, peHorpadum,
KOPOHAPHOW aHrMorpadun, a TakKe CTEHTMPOBAHMUA
NnpaBoi KOPOHAPHOM apTepum, NoYeYHoM 1 obwei noa-
B3J0LWHOWN apTePUN, peann3oBaHbl 15 sHA0BACKYNAPHbIX
MHCTPYMEHTOB, 22 PEHTFEHOKOHTPACTHbIX BELLECTBA.
BupTyanbHble C-gyra u onepaumoHHbIi cTon No 06bémy
BPALLEHMA U 0COBEHHOCTAM YNpaBAeHUA NONHOCTbIO
COOTBETCTBYIOT MCMONb3YyeMbIM B peasibHbIX MaLlUIMHAX.
PaboTas ¢ HUMMK, onepaTop NOyYaeT 1 CoBEPLUEHCTBYET
TaKKe 6a30Bble PeHTreHOTEXHUYECKME HaBbIKK, HEO6XO-
OVMble ansA paboTbl B peHTreHonepaLnoHHOM.
CYMYNATOP XMPYPrUKn C OTKPbITbIM OMEepPaLLMOHHbIM
NONEM CAYKUT ANA Pa3BUTUA BA30BbIX XMPYPrUYECcKnX
HaBbIKOB (M1, 3), @ TaKKe 0TPabOTKM TEXHUKM BbINON-
HEHMA Pa3NNYHbBIX XMPYPrUYecKmx A0CTYNoB. JaHHbIN
CMMYNIATOP Onepeaunn Bpemsa — B HacToALlee Bpemsa
nofo6Hble KOMMJIEKCbl TONIbKO CO34at0TCsA BEAYLWMMMU
npoussogutensmu CLLUA. Cumynatop no3sonseT ob-
y4aeMomy, yAepKUBasa PyYKn peasbHblX NHCTPYMEHTOB
W olLywan peanbHoe ycuane obpaTHOM CBA3M, NPOU3-
BOAMTb pa3befMHeHUe TKaHel, remocTas, GuKcaumio n
aKkcnosunumio. MNpr 3TOM OH TaK»Ke ocBavMBaeT NpPaBu/b-
HYIO NOC/NIef0BaTeNIbHOCTb MPUMEHEHUA XUPYPIUYECKUX
WMHCTPYMEHTOB.

PasBuTE AAHHOTO CUMYAATOPA NO3BOJIUT BbINONHATb
XMpPYpruyeckme onepaumm B BUPTyanbHow cpese. NHTe-
rpaums C SHAOXMPYPrMYECKUM CUMYIATOPOM NO3BOAAET
oTpabaTbiBaTb KOHBEPCUIO C S1aNapOCKOMMUYECKMX onepa-
LM Ha OTKpPbITbIE.

Wnn. 3.

CUMYRSTOP XVMPYPruK C OTKPbITBIM ONepaLMoHHbIM NONeM
RuSim OpenSurgery

JlnHeMKa cumynaTopoB Hbina ¢ ycnexom npeacTaB/ieHa Ha
VI mexpernoHanbHOM skoHoMmyeckom dopyme «Camap-
CKaA MHUUMATMBA: KNacTepHasa NoIMTUKA — OCHOBA MHHO-
BaLMOHHOIO Pa3BUTMA HALMOHA/IbHON SKOHOMUKNY, 44-14
MEXKAYHapPOAHOW BbICTaBKE MeAULMHCKOM NPOMbILLIEH-
HocTu - MEDICA 2012, (r. Atoccenbaopd, lepmanus), 28-i
MeXAYHapoAHOM BbicTaBKe B 061acTM MHGOPMALLMOHHbIX
TEXHONOMMIA U TenekomMmyHuKaumii CeBIT 2013, (r. FaHHO-
Bep, lepmaHmsa), cneunann3MpoBaHHON BbICTaBKe

IV Obuwepoccninckoi KoHPepeHLUN C MeXKAYHAPOAHbIM
yyactmem «MeanumHckoe obpasoBaHMe M By30BCKasn
HayKka — 2013», (r. Mocksa), BbicTaske ®LM «Mccneposa-
HUA 1 pa3paboTku. UTorm n pesynbtaTbl» MUHUCTEPCTBA
obpasoBaHua 1 Hayku P®, 2013, (r. Mocksa).

Kak rotoBoe nsgenve Komnnekc «3D-BupTyanbHbli Xu-
pypr» obnagaeT npeMmyLLecTBaMm nepes, U3BeCTHbIMM
aHasoramu Ha BHYTPeHHEM YU MMPOBOM PbIHKaX:

e lleHa. Ce6ecToMMOCTb U CTOMMOCTb pa3paboTku
CYLLECTBEHHO HUXKE TaKOBOW Y CYLLECTBYHOLLMX 3a-
pyb6eXKHbIX aHaNoros..

e HaaexHocTb. [pn NPOEKTUPOBAHUMN CUMYNSATOPA
3aN10KeHbl TPEBOBAHMA K HAAEKHOCTU, 3HAUMTENBHO
npeBblWatoLLmMe MMMNOPTHbIE aHANOK.

* BbICOKMI peann3m. BkatoueHa BO3MOXKHOCTb MO-
AeNnpoBaHUA 1 0TPabOTKM HeLWTATHbIX CUTYaLLUNA,
BO3MOHbIX NAaTONOMMUYECKMX CUTYyaLMI Y NaLMEHTOB,
BO3MOYKHOCTb MMMUTALMM HOBbIX NPo6aem, BO3HMKa-
oL MX B pe3y/ibTaTe OLWMBOYHbIX UM HEAKKYPATHbIX
OEeWNCTBUIA 1 B pesy/bTaTe cy4anHoro ¢akTopa.

e BbicOKana feTanmsauma M30bparkeHna 1 BbiICOKan
[OCTOBEPHOCTb aHaTOMUYECKON MOAENM, MPEBbILLIA-
foLMe TaKoBble Y 3apybeXkHbIX aHaI0roB.

¢ BbICOKan peaincTUYHOCTb 0BpaTHOM CBA3M.

® MHOrosA3bl4HOCTb C BO3MOMKHOCTbIO CMEHbI A3bIKa
nHTepdeica.

e PaclmpaemocTb nytem fo6aBneHns HOBbIX MeToAU-
YeCKMX MaTepPUanos.

* B0O3MOXHOCTb MCNOMb30BATb CO34aHHYIO Naathopmy
KaK OCHOBY AJ/151 MHbIX CUCTEM OBYyYeHUs, npusne-
YyeHua Apyrux npegnpuaTui, y4ebHblx 3aBeaeHun K
nocneayoLuiemy passuTumo.

e B0O3MOXHOCTb NpOBeAEeHMA aTTecTaunmn Bpayen. Mo
uToram paboTbl KOMM/IEKC AAET BO3MOXKHOCTb NPOBO-
ANTb aTTecTaLmio Bpayel u onpeaensatb YpOBEeHb UX
KBanuduKaumu.

B HacToALLee BpemA Hay4YHO-MCCeA0BaTENbCKUE U
KOHCTPYKTOPCKMe paboTbl No npoekTy «3D-BUpTyanbHbIi
XMpypr» 3aBepLueHbl. Anpobauna NMHeNKM CUMyNATOPOB,
nposeféHHana B CamMapcKOM rocyaapCTBEHHOM Meam-
LMHCKOM YHMBEpCUTETE, YCNELIHO 3aBepLUeHa, KOMMNJIeKC
nokasan ceba ycnewHsiMm 1 3G eKTUBHbIM CpeacTBOM 06-
YYEHUA CTYAEHTOB, KIMHUYECKNX OPAMHATOPOB U MHTEP-
HOB, MPaKTUKYIOLWNX Bpayeit. [IpoeKT nepeaaH Hay4Ho-
npoussoacTBeHHOMY obbeanHeHuo «Jingep», r. Camapa,
HayaTo cepuinHoe NPON3BOACTBO annapaTHO-NPorpaMm-
HOro KOMMJeKca Nog HaumeHoBaHuem «PyCum».

ELLé ogHOM BarKHOM 3aa4elt meanumMHCKoro obpasoBaHma
B CamIMY cTano co3gaHme BbICOKOAOCTOBEPHOrO at/iaca
TPEXMepHOI aHaToOMMM YesioBeyecKoro Tena (unn. 4). He-
CMOTpP#A Ha CYL,eCTBOBaHME M NOCTOSHHOE NOABAEHME Ha
pbiHKe 3D-aHaTOMMYECKMX aT/1acoB, OCHOBHbIM U pac-

14 BUPTYAJIbHbIE TEXHO/10MMN B MEAWUMWHE Ne 2 (10) 2013



NPOCTPaHEHHbIM UX HEAOCTaTKOM ABAAETCA HWU3Kan AeTa-
iM3auma u HecobtogeHune Tonorpado-aHaTOMUYECKOro
npuHumMna. Kak npaBuao, pas/iMyHbie opraHbl pacnoso-
YKeHbl B TaKMX aT/1acax 6e3 yuéTa CBA30YHOrO annapara,
K/JIETYATOYHbIX MPOCTPAHCTB, CUHTOMMUMN M CKeNeToToNnM
opraHoB. CpeacTBa AEMOHCTPaLMU, ABAAACL CTaHAAPT-
HbiMK A1 3D-mogeneit, XoTa U NO3BOAKT BbINOAHATL C
MOAENAMU PYTUHHbIE AENCTBUA (BpalLeHMe, Tpubanke-
HWe U yaaneHue, T.N.), He peannsyroT BUPTYaNbHON npe-
napoBKku 3D-mogenn. OTcyTcTBYeT B NOAOOHbIX aTaacax
M BO3pacTHas, BapuaHTHas, NaTo/IorMYecKas aHaTomus,
MHTerpauma ¢ AaHHbIMWU BM3yaiM3aLMOHHbIX METOA0B
nccaenoBaHus.

MHTepaKTMBHbIN aTiac pa3paboTaH Konnektueammu HOL|,
«BupTyanbHble TEXHONOTMM B MeauLMHe», Kabeapbl
onepaTMBHOM XMPYPIrMM U KIMHNUYECKON aHAaTOMUM C Kyp-
COM MHHOBALMOHHbIX TexHonornii CamrMy coemectHo
€O cneuyanncTtamm Kkomnanum An-Tu-Tpengep-Codr.

PaspaboTaHHbIV aThac ABAAETCA YHUKAAbHbIM MO aHa-
TOMMUYECKOMY, ToNorpaduyeckomy 1 KAMHUYECKOMY Ha-
NMOJIHEHMIO U BK/ItOYaeT B ceba moaenu bonee 12 cnoes 1
cucTem yenoseveckoro Tena (Bcero 6onee 2 000 3D 06b-
€KTOB), MOAENMN CBA30YHOIO annapaTta, BHYTPMOpPraHHble
CTPYKTYPbl OOBbEKTOB, BK/IOYas KPOBEHOCHbIE COCYAbI,
WHHepPBaLMIo, NyTU OTTOKa IMMdbI, TPOTOKM, LONEBOE U
CermeHTapHoe CTpoeHne BHYTPEeHHMX OpraHoB. B aTnhace
TaK¥Ke cmogenvnposaHo 6onee 100 TUNWYHbIX NATONOMU-
YECKUX COCTOAHW OCHOBHbIX OPraHOB, BK/OYEHO OKONO
4 6 anarHoctmyeckoi nHdopmaumn. Bce mogenu B
aT/ace NpeACcTaB/ieHbl C eCTEeCTBEHHbIMU TEKCTYpamu,
nony4yeHHbIMM MeTogom doToduKcaumm buomatepumana.
MporpammHbIi MHTepdelic aTnaca BKAOYaeT 4 OCHOBHbIX
pexuma pabotbl:

1. «MpocmoTp» AN UHTEPaKTMBHOM paboTbl ¢ 3D 06b-
eKTamu;

2. «CpaBHeHWe» gna CpaBHEHMA MapHbIX OPraHoB.,
HOPMbI U MATONI0TNK, @ TaKXKe PA3/INYHbIX NAaTONOMU-
YECKUX COCTOSHUIN MeXKay cobol;

3. «/JJMarHoCcTUKa» ANA NOAyYeHUA A0NONHUTENbHOM
AnarHoctnyeckon nHoopmauymm KT, MPT, Y3U;

4. «MpoBepKa 3HAHUN» AR COCTABNEHUA TECTOB A/1A
NPOBEPKM KayecTBa Noy4YeHHbIX 3HAHUN.

B HacToswee BpeMa pa3paboTaHHbIN aTaac nog Hau-
MmeHoBaHunem «InBody Anatomy» BHEAPEH B y4ebHbI
npotecc CaMapcKoro rocyfapcTBEHHONO MeAMULMHCKOro
YHUBEPCUTETA, a TaKKe nepesaH ANns KOMMepYecKom pe-
anv3aLmm Hay4YHO-NPON3BOACTBEHHOMY 06bEANHEHUIO
«/ingep» (r. Camapa).

Ewé oaHol ycnewHon pa3paboTKoi KoNNeKTuBa
aBTOPOB C y4acTMem crneunannctos Jlabopatopum
3NEKTPOHHbIX y4ebHbIXx nocobuin CamlMY ctana yyebHas
nporpamma «2D-BupTyanbHbli xupypr» (Man. 5), no-
3BO/IAIOLLAA OCBOMUTb 3Tambl BbINOJHEHUA XMPYPIUYECKUX
onepaumin B BUAE KOMMNbIOTEPHOM UrpPbl.

Obyyaemomy npegaaraetca Ha aKpaHe KomnbloTepa
BbINO/IHUTb 3Tamnbl ONEPaTUBHOIO BMELLIATENbCTBA, Ha-
YMHaA OT NOATOTOBKM MHCTPYMeHTapuaA Ao obAsaTtenb-
HbIX MEPONpPUATUIA NOC/IeONepaLMOHHOro nepnoaa. 1o
NO3BO/ISIET YCBOWUTb BEPHYIO XMPYPTrMUYECKYHO TaKTUKY, 3a-
NMOMHUTb NPaBU/bHYIO NOCNEA0BATENBHOCTb AEUCTBUN.
PeanusoBaHbl Ba pexkMma paboTbl KOMMbIOTEPHOM
nporpammbl: 06y4atoLWwmii U KOHTPONbHbIN. B HacTosALee
Bpems co3aaHbl y4yebHble AByXMepHble nporpammbl 15
onepaumui, Beaétca paboTta No NOPTUPOBAHMIO MPOrpam-
Mbl Ana paboTbl B ceTn MHTepHeT. Anpobaumsa cuctemsl
B By3ax Camapbl, MocKBbl, [leH3bl N03B0/IMNA €4 BbICOKO
3apeKkomeHA0BaTb cebsA M NPMobpPecT NOKAOHHUKOB
cpeau CTyAeHTOB W NpenogasaTenei.

BbINo/sIHEHWE YKa3aHHbIX HAay4YHO-MUCCe0BaTeNIbCKUX pa-
60T OKa3blBaeT 60/1bLUIYH0 KOCBEHHYH NMOMOLLb Pa3BUTUIO
BMPTyabHbIX 06pa3oBaTeNbHbIX TEXHOIOTUIA B By3e. B
CBA3U C NpuBAEYeHneM 60/1bLIOro KoMYecTBa cneuma-
JINCTOB BY3a K BbINO/IHEHMIO A@HHbIX paboT nosbiwaeTca
06K ypOBEHb FOTOBHOCTU COTPYAHUKOB K BHEAPEHWIO
BMPTYa/bHbIX TEXHO/IOTUIM B NeAarorMyeckunin npouecc,
MOAEPHU3MPYETCA MbILLIEHNE B LLE/IOM, COBEPLIEHCTBY-
toTCA M 0boralatoTcA negarormyeckme Noaxoabl npeno-
Jasartenen.

Takum obpasom, paboTa Haf co3gaHnem BUPTyasIbHbIX
o6pa3oBaTesibHbIX TEXHO/IOMUI B ycn0BUAX Poccuiickom
BbICLLEN LLKOJIbl HE TONIbKO BO3MOXHa, HO U MOXeT npu-
HeCTU peasibHble N0AbI, @ TaKXKe cTaTb Naatdopmolt Ans
JanbHeWLwero CTaHOBNEHUA U Pa3BUTUA.
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Vinn. 5. UHTepdeiic npoekta 2D-BUpTyanbHbIi Xupypr (web-Bepcust)
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