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ACIIEKTU MOJEJIIOBAHHSA XIPYPI'TYHUX BTPYUYAHDb
HA NIPUJATKOBUX ITA3YXAX HOCA

AHoOTanmisl. Y cyd4acHii MeIWuHIM NpaKTHLI CHOCTEPIra€ThCs 3pOCTAIOUMil IHTEpeC 10 BHKOPUCTAaHHA
BipTyaJbHUX MOJEJIEH JUIs HaBYaHHS XipypridyHUX HaBUYOK, 0COOJIMBO y puHOJOrii. Ile 00yMOBI€HO €KOHOMIYHUMH,
IOPUANYHUMH Ta €THYHUMH acleKTaMH. Y MOpIBHAHHI 3 TpaJuLiiHUM BUKOPHUCTAHHSM TPYIHHUX 3pa3KiB, BIpTyalbHI
MoJieli, 30kpema 3D-Mo/ieNfoBaHH s, MatOTh OLIbIII MEPEeBary, TakKi K OUTbINA JOCTYIHICTh, 31aTHICTh HAOIMKECHHS 10
peanbHUX TKAaHWH Ta 3HWKEHHS BUTpar. Taki MOZENi JO3BOJSIIOTH CTaKepaM OTPHUMYBATH NPAKTUYHUHA HOCBiI 0Oe3
PHU3HUKY IJIS TIALI€HTIB Ta 3a0€3MeTyI0Th MOKIIMBICTD 1HANBITyaTi30BaHOTO Ta CTPYKTYPOBAHOTO HABUAHHS.

KiouoBi cioBa: ¢yHkmionampHa eHgockomiunHa xipypris masyx (FESS), 3D-monemroBaHHs, XipypridHa
MiATOTOBKA, PUHOJIOTIS.

dyHKIiOHAIBHA €HIOCKOmiuHa Xipypris masyx (FESS) — omma 3 omeparmiii, 1o Haigacrimre
BHKOHYIOTBCSI B puHOJIOTII [1, 2]. EHgockormiuHi omepartii Ha ma3yxax i OCHOBI "epemna BKIIIOYaloTh 0071acTi
CKJIagHOi aHaToMii 1 BHMararmTh BiJ Xipypra 37aTHOCTI MaHEBPYBATH y BY3bKOMY OIEpaIrliifHOMy TOJIi.
JocBig 11iei MiHIMAIBHO 1HBa3WMBHOI Xipyprii moTpebye OiMaHyaabHOI BIPABHOCTI y HEBEIHKOMY
TPUBAMIPHOMY TIPOCTOPi, YHUKHEHHS KITIOYOBHX KUTTEBOBAKIMBUX CTPYKTYp (OpOiTa, TOJIOBHHA MO30K Ta
rinkn connoi aprepii) [3, 4]. Kpim giTkoro posymiHHs aHaToMii, HEOOXiqHO HaBYaTH, NMPAKTHKYBaTH Ta
OCBOIOBATH XipypriuHy TEXHIKY JJIS JOCATHEHHs CTabilbHUX Ta Oe3meunux pesynsTaris [5, 6]. Xipypriuna
MATOTOBKA HEOOXimHA IJIs TOTOo, MO0 Xipypr HaOyB BIANOBIAHMX HABHUYOK, IO TO3BOJIIIOTH OE3IIEYHO
BUJIAJSITA TIEPEITKODKAI0Y] KIIITHHH Ta TYXJIUHH 1 TPH [bOMY JOCATATH HAHKPAIIOro pe3yibTaTy s
nartieata. [lopsa 3 miTepaTyporo, MiAPYIHHKAMHU Ta CIOCTEPSKCHHSIMHU B ONEpAIiiHIN KypcH XipypridHoi
MIATOTOBKH € OCHOBOIO BHKJIAJIaHHA Xipyprii. Panime 11i HaBnukyu HaOyBawcs opAuHATOPaMH, SIKi CIIOYaTKyY
CIIOCTEpirany 3a Omepalfi€ro, a MoTiM BUKOHYBAJIM MPOLEAYPH HAa TMarieHTax mif HarmaaoM. Lleit mpunHmw,
3anpornoHoBaaui Binmbsimom Xonctemom Hampukiami XIX cropiudst («ImoauBHCH pa3, 3po0u pas, HaBUH
pa3»), OyB TpuBaNIH 4ac «30J0THUM CTaHIAPTOM» Y HaBYaHHI JIiKapiB Xipyprigaoro mpoditro. Lle Tak 3Bane
«HaBYaHHSI Ha poOOYOMY MICI» Hapaka€ MAaIi€HTIB Ha OJATKOBHH DPH3WK Ta 3POCTAHHS ATPOTEHIMH.
TpagumiiiHo Kypcn Ta CeMiHapu TPOBOIATHCS 3 BHUKOPHCTAaHHSAM TpymHHX 3paskiB. LlltamGeprep
3ampornoHyBaB, mo0 xipypru FESS mpemapysanmu sk miHiMym 10 TpymHUX JFOICHKHX TONIB, TEpII HiX
MIPUCTYTATH J0 Omepariii Ha nariedrax. [I[pemapyBanas JIOACHKUX TPYIIB 1 MOJeNel TBApUH EBHOO MipOI0,
X04 1 i/IealTbHO MiAXOANTH JJISl HABYANBHUX IIJIeH, CTa€ TOPOKUMM 1 CYyBOPO PETYIIOETHhCS Yepe3 eTHUHI Ta
OpUANYHI HOpMH B Oaratbox perioHax. TpymHiI 3pa3KMl TakoXX HECYTb PH3WK 3apaKeHHS 1 MaroTh
aHATOMIYHY MIHJIMBICTH Ta BapiaOenbHICTh 00YMOBJIEHI MEPEHECEHNMH DPaHillle XipypPTivHUMHE OTMeparlisiMu
Ha NPUIATKOBHX Ta3yXaxX, MaTH HemnepeadadyBaHy aHATOMIIO, 1[0 MOXKE BIUIMHYTH Ha JIOCBiJ TPEHYBaHb Ta
BaJIiamito pe3yiabTariB. BpaxoBytoun TPy aHOII OTPUMaHHS TPYITHUX 3pa3KiB Ta OOMEXEHICTh MOZelNel Ta
TpeHaXepiB, CTaB HEOOXITHMM TIOIIYK HITHX HEIOPOTUX MOJIENEH, MPHIATHHUX [T HaB4aHHs [7, 8].

MopentoBaHss — 00JacTh Cy4acHO! MICISIUILUIOMHOI OCBITH, IO INBUAKO po3BuUBaeThes [9].
IlimBummena yBara M0 O€3MEeKW MAIli€HTIB MpHUBeNa 10 AedilUTy HaBYaHHS IOPIBHAHO 3 YCTAJCHUMH
MPUHLIMTIAME XipyprigHoro HaB4aHHA. OctaHHI nepenoBi meroan 3D-ApyKy M03BOMSAIOTH CTBOpIoBaTH 3D-
MOJIeNi Ta3yX Hoca Ha OCHOBiI Komm'torepHOi Tomorpadii [10]. Ockijbku SIKICTh IPYyKOBaHHX MaTepiasiB
MIPOAOBXKY€E TOKPAIIyBaTHCS, TAKTHIIbHE, «peajbHE» BIAUYTTS TKAaHWH POOUTH Taki MOJEINi MpHUBaOIMBOIO
aTbTEPHATHBOIO TPYMHHUM 3paszkaMm. Kpim Toro, ix mepemaroio € mepembadyBaHa aHATOMis, a BIJICYTHICTh
JIOJCHKUX TKAaHWH O3HAYa€, IO Il KypCcH MOXKYTh ITPOBOJUTHUCH 1032 Jab0OpaTOpHUX yCTaHOB. B mitepartypi
JOCTIKY€EThCSL PSIT BapiaHTIB CTBOPEHHS MOJeNel il HaBYaHHS OCHOBHHM HaBHYKaM E€HIOCKOIIYHOI
xipyprii [11]. Li BapiaHTH BKJIFOYAIOTh MOJICITIOBAHHS YMOB OIEpallii Ha Mepi Ta ToMaTax, BUKOPUCTAHHS
TKaHWH TBapHH (30KpeMa, TOJIOBH SITHAT) K 3aMiHy TPYITHUM 3pa3kam, a TaKoxX pisHOMaHiTHI 3D-momerni Ta
JIOTIOBHEHY peaybHicTh. KokHa 3 muX Mojeneil Mae CBOI MepeBarn Ta HEJONIKH, IO YCKIAIHIOE iXHE
BUKOPUCTAHHS SIK TIOBHOIIIHHOI aNbTEPHATHBU TPYIHOMY MaTepiany. BukopucTanHs abcTparoBaHHX
MOJIeJIei 3 BUKOPUCTAHHSAM OBOYIB CIIPHSIIO TIOJIIIIICHHI0 6a30BUX XIpypridHUX HABHUYOK, 30KpeMa 30pOBO-
MOTOPHOI KOOpJWHAII, TOYHOCTI Ta MaHEBPEHOCTI EHJOCKOMYHUX IHCTpyMeHTiB. 90% y4acHUKiB
MOTOMJIFCS, MO0 YYacTh y TONIOHMX TPEeHYBaHHAX IMMIJBUINMAJIA IXHIO BIEBHEHICTh Ta IMIATrOTyBaja a0
HOJAJBIIAX €TAIB JUCCEKIIH HAa TPYMHHUX 3pa3kax Ta, B MOJAIBIIOMY, Y KuBiii xipyprii [1]. TkaHuuuH
TBapUH TaKOX MOXYTh HE TIOBHICTIO Bi0Opa’kaTH aHATOMIIO JIFOJICBKOTO OpPTaHI3My Ta peakilii TKaHWH Ha
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XIpypriuHi BTpy4YaHHS. BUKOPHUCTaHHS TOJIOBH SITHATH IIMPOKO 3aCTOCOBYETHCS B €HAOCKOIIYHIN Xipyprii
HOCOBHX TIa3yX, OCKUIBKM 1Ii aHAaTOMIYHA CXOXICTb 3 aHATOMIEIO JIIOIWHHA J0Ope JOKYMEHTOBAaHA.
BignpamroBaBumy Xipypriddi HaBUIKA Ha TOJOBI STHATH, CTYICHTH 3MOXYTh KpaIle PO3MOYaTH MPAKTHIHY
MIATOTOBKY ITiJT KEPIBHUIITBOM eKcmepTa. Jlo HeIOIIKIB TaKoi MOZEI BITHOCATHCS HEOOX1IHICTh 30epiraHHs,
MepioT MiATOTOBKY Tepe]] BUKOPUCTAHHAM Ta 0OMEKEHUH Jac KOPHCHOTO BHUKOPHUCTAHHS MOJCII, SKUH HE
niepeBuINye 4 TOMUH JUII YHUKHEHHS PO3KJIaJJaHHs 3pa3ka 3 MOJIANBIIO0 BTPATOIO SKOCTI. TaKoXK BasKIHBO
BpaxOBYBaTH BiAMIHHOCTI B aHATOMii OUIBII CKJIAMHUX CTPYKTYp, TaKWX SK 3aJHI IpaTdacTi KIIITHHH,
KIIMHOTIONIOHUH CHHYC, JJOOOBHI CHHYC 1 IXHIX B3a€MO3B'SI3KIB 3 CYCIIHIMH aHATOMIYHHME OpPi€HTHPaMH.
CXO0XICTh «OBOUEBOI» Ta «TBAPHUHHOI» MOJIETIEH MOJATac y IXHBOMY 3aCTOCYBaHHI K JTOMOMIKHHX 3aC001B
JUISL BUBUEHHS 0a30BHX HABHUYOK POOOTH 3 IHCTPYMEHTAMH Ta BiJCOCHIOCKOIIYHIM OOJIaJHAHHSIM, aJile BOHU
HE MOXXYTh BUKOPUCTOBYBATHCS CaMOCTIiHO. Brcoka oIliHKa BUKOPUCTAHHS IIMX MOJEJICH MiATBEPKYETHCS
TBEP/PKEHHSIMH YYACHHKIB, 10 BOHU MOPEKOMEHIYIOTh TaKy METOJIMKY HaBYaHHS MaiOyTHIM OpJHHATOpaM
[2]. Ioxo 3D Mopeneii, OiIBIIICTh HAYKOBHX JOCIIKEHD HA CHOTOMHIIIHIN IEHb 30CepeKeHa Ha po3pooii
ta Bajimamii 3D-Mopenei, MPUILIAIOYN MEHINE yBarW OIIHIN iXHBOI OCBiTHBOI edexktuBHOCTI [11, 12].
BukopucTaHHs JpyKOBaHUX MOJIENIEH JT03BOIISIE TIPOBECTH OIIHKY TEXHIYHHX HABHYOK IUIIXOM 00'€KTHBHOT
crpykrypoBaHoi orinku (OSATS), a Takox aHami3yBaTH pe3yIbTaTH MIiCISIAHCEKITIHHOTO OOCTEKCHHS 3a
moriomororo KT, mo0 OIiHUTH MOBHOTY 00cCsTy BHWKOHaHOi mmccekiiii. IlepeBaroto 3D-momeneilr €
MOXTHBICTh TIOBTOPEHHS OTIEpaIlifHAX BIIPAB, IO JO3BOJISE MIBUIIC 3aCBOOBATH HEOOXiaHI HaBUIKH. Kpim
TOTO, HAsIBHICTD JEB'SITH PI3HUX MOJIENEH Pi3HOI CKIAIHOCTI 1 aHATOMIYHMX OCOOJMBOCTEH J1a€ MOMKJIUBICTH
BHOMpATH BIAMOBIAHO A0 pIBHA JMJOCBiAy Xipypra. MOXKIWBICTE BHKOPHUCTAHHS CTaHJAPTH30BAHOTO
JPYKOBaHOT'O MaTepiany JIO3BOJISIE CUCTEMATH3YBaTH MPOIEC HABYAHHS Ta TOETAITHO 3aCBOIOBATH HABUYKH,
MOYMHAOYH 3 POCTHX MOJENeH 1 nmepexoasyn 10 ckiaaaaimmx [3]. Jo1aTkoBO CTYIEHTH MOXYTh BYUTHCS,
CIIOCTEpiraroyy 3a eKCIIepTaMy, [0 BHKOHYIOTH OIeparii Ha aHajoridyHuX Mmojensax. i meTonnm HaBdaHHS
MOXYTh 3MIMCHIOBATHACA K y TPSMOMY KOHTakTi 3 €KCIepTaMHu, TaK 1 IUCTAHIIHHO dYepe3 OHJIAIH-
m1aTGopMu, A€ eKCIIEPTH MOXKYTh CIIOCTEPIraTH 3a NEKUTbKOMa CTyIEHTaMH OJHOYACHO, M0 3abe3mnedye
MOJKJIMBICTh CITOCTEPEKEHHs 3a KOXKHMM i3 HuMX [13, 14]. OmHak OCHOBHOIO MPOOIEMOIO 3aAITHIIAETHCS
BIITBOPEHHS PEATiICTUYHAX YMOB OIEpalii, TAKMUX 5K CITM30Ba 000JIOHKA, KPOBOTEYA Ta 3a0pYAHEHHS JIIH3H
€HJIOCKOTA, MO YCKIIAJHIOE MpOoIlec HaBYaHHS. TakoX BUKOPUCTAHHS JPYKOBAHUX MoOJeiell 0OMEXYeThCs
TEXHIYHIMH Ta (PiHAHCOBUMH MPUINHAMH, JI€ BAPTICTh MOJIEII TIPSIMOTIPOTIOPITiHHA 11 TKOCTI HAOIMKEHHS 10
peasbHOi (MYKOMIEPUXOHPIaTbHIA JIOCKYT Ta MIUIBHICTH KICTKOBHX CTPYKTYpP, CYIOWHHHX OOOJIOHOK i
MSKOTKAaHUHHHUX YTBOpPEHb). J/IOMOBHEHA pPEANBHICTh € TMEePCIEKTUBHOI albTePHATHBOIO, OJHAK ICHYIOTh
BUKJIMKH TIOB'sI3aHI 3 pPO3pOOKOI0 BIAMOBITHOTO OOJagHAHHS Ta MPOTPAMHOTO 3a0e3rMedeHHS, a TaKoXK
3a0e3MeueHHsAM peaTicTHYHOCTI Ta TO4YHOCTI cumyssmii [8, 15]. Po3pobieHuii CHMYJISITOp JTOMOBHEHOT
pearlbHOCTI TIPU3HAYCHUH I TMOKpAlleHHS HABHYOK KOPHCTYBAadiB y BHUKOHAHHI CKIAJHUX TEXHIYHUX
orepalliii, 30KkpeMa JIBOPYYHOI MalCTepHOCTI Ta MOTOPHOI KOOpAWHAIl, mo € BaximuBumu ans FESS.
CriocTepe)xeHHs 3a 3MEHIICHHSIM KOJIMBAaHb y BIICTaHI MK KIHUMKAaMH 1HCTPYMEHTIB 31 3pOCTaHHSIM JIOCBiTY
CBITYATH TIPO HASBHICTH IMOMITHOI KPWBOi HaBYaHHA OiMaHyaJhbHOI MAaHCTEPHOCTI, IO BapiIOETHCS B
3aNeXHOCTI Bif piBHA KBamidikarmii. Y BiaMiHy Big (I3WYHHX MoJened Ui TpeHyBaHb, CHMYJIATOP
TIOTIOBHEHOI peabHOCTI 3a0e3Mnedye TaKTWIHHHUIA 3BOPOTHUI 3B'S30K BiJl IHCTPYMEHTIB, TaKUH SIK OIip TpH
KOHTaKTI 3 HOCOBHMH TKaHWHAaM{ Ta BiOpallis Bim akTuBamii MikpoaeOpimepa. Lle mT0o3BoJise€ OIIHUTH
JIOMTYCTUMHHN PIBEHb 3aCTOCYBAHHS CHJIH JUISl YHUKHECHHS MTOIIKOJKCHHS! KPUTUYHUX CTPYKTYp. BakmuBicTh
BUMIPIOBaHHSl CHJIM TaKOX WIJKPECIIOEThCS, OCKUIBKM TPEHYBaHHS Ha TPYNMHUX TKAaHWHAX HE JIa€e
MO>KJTUBOCTI aJIeKBAaTHO OIIHUTH HEOOXiAHY CHITY JIIsl BAKOHAHHS €HIOCKOMIYHIX MPOIeIyp Ha MPUHOCOBUX
nasyxax, THM CaMHAM HE BPaxOBYIOYH JIOMYCTHUMHUIA piBEHb CHJIH, HeoOXiauuii mix yac FESS [13].

Xova B HHUHIIIHIX TaiTalHaX 3 HaBYaHHS XIPYPriB BUKOPHCTAaHHS TPYITHOTO MaTepialy € 30J0THM
CTaHIapTOM, Bce OiNbIIAa yBara MPUAUIAETHCS MOJEISAM, IO BIATBOPIOIOTHCS. Ll TeHmeHIis oOyMoBieHa
E€KOHOMIYHHMH, IOPUINYHUMH Ta €THYHHMH YUHHHKaMU. KokKeH TN MoJeNi Mae CBOi IepeBard Ta
oOMeXeHHs, alie HaWOUMbIIy IMEepCIeKTHBY JUIsl 3aCTOCYBaHHS B OCBITHIX HUIIX Ta IUlaHyBaHHI mae 3D
MojemoBaHHs. OCHOBHUM 3aBIaHHSM I[bOTO METOJY € MaKCHMalbHE HAONMXECHHS MOJENi IO pealbHUX
TKaHWH 32 TAKTHJIFHUMH XapaKTEPHCTUKAMH Ta MOMIIHMBICTIO iX mudepeHmiaii, OgJHOYaCHO 3HIDKYIOYH
BUTPATH Ha BIATBOPEHHS 1 3a0e3meuyroun OUTBITY JOCTYIHICTD ISl PYTHHHOTO BUKOPHCTaHHS.

Jlitepatypa

1. Tikka S, Chaithra BG, Sharma SB, Janakiram TN. A Feasible, Low-Cost, Capsicum and Tomato Model for
Endoscopic Sinus and Skull Base Surgery Training. Indian J Otolaryngol Head Neck Surg. 2022 Dec;74(Suppl
3):4565-4570. doi: 10.1007/s12070-021-02583-z. Epub 2021 Jul 5. PMID: 36742779; PMCID: PMC9895242.

2. De Oliveira HF, Bollela VR, Anselmo-Lima WT, Costa CAPO, Nakanishi M. A feasible, low-cost,
reproducible lamb's head model for endoscopic sinus surgery training. PLoS One. 2017 Jun 29;12(6):e0180273.
doi: 10.1371/journal.pone.0180273. PMID: 28662196; PMCID: PMC5491169.

INFORMATION TECHNOLOGY IN BIOMEDICINE 189



Martepianu I mi>kHapoIHOT HAYKOBO-TEXHIYHOT KOH(epeHTTii
«CYYACHI TEXHOJIOT'IT BIOMEJIMYHOI THXXEHEPII» 08-10 tpasns 2024 poky, M. Ozneca, Ykpaina

3. Avrunin, O.G.; Nosova, Y.V.; Pavlov, S.V.; and etc. Possibilities of Automated Diagnostics of Odontogenic
Sinusitis According to the Computer Tomography Data. Sensors 2021, 21, 1198. https://doi.org/10.3390/
$21041198.

4. Avrunin, O.G.; Nosova, Y.V.; Pavlov, S.V.; Shushliapina, N.O.; and etc. Research Active 11. Posterior
Rhinomanometry Tomography Method for Nasal Breathing Determining Violations. Sensors 2021, 21, 8508.
doi: 10.3390/s21248508.

5. Suzuki M, Miyaji K, Watanabe R, Suzuki T, Matoba K, Nakazono A, Nakamaru Y, Konno A, Psaltis AJ, Abe
T, Homma A, Wormald PJ. Repetitive simulation training with novel 3D-printed sinus models for functional
endoscopic sinus surgeries. Laryngoscope Investig Otolaryngol. 2022 Jul 21;7(4):943-954. doi:
10.1002/1i02.873. PMID: 36000044; PMCID: PM(C9392405.

6. Suzuki M, Vyskocil E, Ogi K, Matoba K, Nakamaru Y, Homma A, Wormald PJ, Psaltis AJ. Remote Training
of Functional Endoscopic Sinus Surgery With Advanced Manufactured 3D Sinus Models and a Telemedicine
System. Front Surg. 2021 Oct 1;8:746837. doi: 10.3389/fsurg.2021.746837. PMID: 34660685; PMCID:
PMC8517106.

7. Avrunin, O. G., Tymkovych, M. Y., Saed, H. F. I., Loburets, A. V., Krivoruchko, I. A., Smolarz, A.,
&Kalimoldayeva, S. (2019). Application of 3D printing technologies in building patient-specific training
systems for computing planning in rhinology. Paper presented at the Information Technology in Medical
Diagnostics Il — Proceedings of the International Scientific Internet Conference on Computer Graphics and
Image Processing and 48th International Scientific and Practical Conference on Application of Lasers in
Medicine and Biology, 2018, 1-8. doi:10.1201/9780429057618-1.

8. baxan O. B., Aspynia O. I'., Tumkosnuy M. IO. BukopucranHs TeXHOJOTIH BipTyallbHOi peaidbHOCTI B
IDTACTUYHIN Xipyprii. ABiamis, IPOMHCIOBICTh, CYyCIUIBCTBO : MaTepianu | BeeykpaiHChKOT HAYKOBO-TIPAaKTHIHOL
KOH(pEpeHIIii MOJIOINX BYCHUX, KypCaHTIB Ta cTyaeHTiB, Kpemenuyk. 2018. C. 184.

9. V. Semenets, V. Kauk, O. Avrunin. “The advanced technology of remote training at the initial process”
[“Vprovadjennya tehnologiy dystantsiynogo navchannya u navchalnii protses”], High School, 2009. — No. 5 .-
P. 40-45.

10. TeiMkoBuu M. 1O. UcnonszoBanne DICOM wuzobpaxenuii B mequimackux cuctemax / M. 0. TreimkoBHy,
O.T. Aepynun, B.B. Cemenen // HTVY «KIIl» Texn. enekrpoaunamika :Temar. Bum. : CHUIIOBa €JICKTPOHIKA Ta
eneproedexruBHicts, (CEE’2012)». — Kuis : HTY «XIIN». — 2012, — C. 178-183. ISSN 1607-7970.

11. 5. B. Hocoga, O. I'. Aspynin, H. O. llynusnuna, 1. FO. A6xenxamin, i A. b. Am Caen, «IlopiBHIbHMIA
aHaJi3 MaTeMaTUIHUX Ta HATYPHUX MOJIENIeH TP BU3HAYCHHI KOSQilli€HTY aepOJMHAMIYHOTO HOCOBOTO OTIOPYY,
OmnT-en. iHpeHepr. TexH., BUIL 42, BuIl. 2, ¢. 33-43, JKos 2022.

12. Aspyaun O. T'. OcoOGeHHOCTH WCCIIeOBaHHS HOCOBOTO IbIXaHWS Npu (u3mdeckux Harpyskax / O. T.
Apynun, S. B. HocoBa, C. A. XymaeBa. // Te3u nmomoBimi 5-ii BceyKpaiHCBKOi HayKOBO-TIPAKTHIHOL
KoH(epeHwii «310poB’st Halil Ta BIOCKOHAJIEHHS (i3KyJIbTypHO-CIOPTUBHOI ocBiTH B YKpaini». — 2018. — C.
117-119.

13. Varshney R, Frenkiel S, Nguyen LH, Young M, Del Maestro R, Zeitouni A, Saad E, Funnell WR; National
Research Council Canada; Tewfik MA. The McGill simulator for endoscopic sinus surgery (MSESS): a
validation study. J Otolaryngol Head Neck Surg. 2014 Oct 24;43(1):40. doi: 10.1186/s40463-014-0040-8.
PMID: 25927463; PMCID: PMC4210497.

14. TlaBnoB C. B., Apynia O. I'., 3nenko C. M., bonsucekuii €. B., Komicaux I1. ®., JIuceaxko O. M.,
YaiikoBcrkuit I. A., @imatoB B. O. (2019). IaTenexTyanpHi TEXHOJOTI] B MEIMYHII MiarHOCTHUIN, JIIKyBaHHI Ta
peabimitanii: MmoHorpadis. Binaunms: 1 «TH «Enemssetic i K». — 2019. — 260 c.

15. Avrunin O. “The experience software-based design of virtual medical in trascopy systems for simulation
study International Journal”, Information Technologies and Knowledge, 2018, Vol. 2, P. 470-474.

190

THOOPMAILIIHI TEXHOJIOT'TI B BIOMEIUIMHI



	СТБІ
	Секція 3
	+4_3 Секция III 2024_17 Сокольцов Аврунін



