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LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

BBepeHue

XUV3Hb COBpeMeHHOro 4enoBeka YyXe C/IOXHO MNpeacTaBnseTcd 6e3 MCnosib3oBa-
HUS LMPPOBLIX TEXHONOMVA. 1o TaKUMU TEXHONOTNAMK NMOHVMAKOTCA 3N1eKTPOHHbIe
YCTPOWCTBA, MPOrpaMmbl, BCEBO3MOXHbIE raZKeTbl, BCe TO, YTO MO3BOSET NPOn3BO-
AVTb 3/1EKTPOHHbIE BblUMNC/IEHNSA 1 NPeobpa3oBbIBaTh JaHHble. Mbl B3aMMOencTByeMm
C CeMbéW, ApYy3bAMU U Konneramu rno paboTe C MOMOLLbIO FaZXKeToB, CBeXMe HOBOCTHY
y3HaéMm nposejs NErkMM ABUXKEHVEM NanbLa PykKy No 3KpaHy cBoero cMapTdoHa, 3a-
Ka3blBaeM HeobxoAMMble NPOAYKTbI 1 TOBapbl Yepe3 MHTepHeT-MarasuHbl, onaayu-
BaeM YC/yry 4Yepes KaccoBble TepMUHanbI, a ynpasaseM cBOUMU GUHaHCaMK C no-
MOLLIbIO MPUNOXKEHNI MOBUNBHBIX 6aHKOB. Bce Hawu pa3BneyeHns Toxe CBA3aHbl C
NHTepHeTOM: UNbMbI U Ccepuranbl, UrPbl Ha N060KN BKyC. BCé 60/bLUe OKpYXKatoLLX
HaC BeLllelr CTaHOBATCHA «YMHbIMU», Tenepb HAaM B XW3HW MOMOrarT «yMHble 4achl,
6pacneTbl, Nbl1€COCHI, KOJIOHKW», Mbl MO/b3YeMCA «YMHbIM TPaHCMOPTOM», a XXUBEM B
«YMHbIX OMax», faXe 3a MeCTOHaxXoXAeHeM HaLLMX NHOUMbIX MATOMUEB B pexuMme
peasibHOro BpeMeHU CiefUT «YMHbIV OLlernHWK». Mbl MPULLIN K TOMY, YTO NMPOLLecChl,
KOTOpble paHbLLe 6bl10 HEO6XOANMO KOHTPOAMPOBATbL CAMOCTOSATENIbHO N BPYUHYIO,
Tenepb MOAYNHATCA LUMOPOBBIM TEXHONOMMAM, 3HAUNTEIbHO YNPOLLAKOLWMM HaLly
XW3Hb N 3KOHOMS AeHbr 1 Bpemda. CNOXHO NoBepuUTb B TO, YTO BCe nepeyncieH-
Hble JOCTUXEHUS YenoBeKa CTalM MacCoBO NPUMEHATLCHA COBCEM HeZlaBHO. Beab Bce-
ro kakux-to 30 neT Ha3aj, YTobbl BNagetb MHPopMaLmen, HY>KHO 6bI10 0bpaLLaTbCs
B 61bMOTeKy U N0/b30BaTbCA BYMaXHOW KHUTOW, MO3BOHUTb MOXHO 6bl10 TONBKO
Mo CTauMoHapHOMY AomMallHeMy TenedoHy, a NMcbMa B JanbHKe ropoja AOCTaBASANN
noyton agnutenbHoe Bpemsd. Celiyac Ha BCe 3TV 3ajayn 3aTpadnBaeTcd He bosnblue
MUHYTbI. [JeicTBUTeNIbHO, LNdpOoBble TEXHOOMMY BOPBaINCh B HaLly NOBCEAHEBHYO
XWN3Hb Pe3Ko N KapANHaNbHO NepeBepHyIu eé.

CoBpemeHHble LndpoBble TEXHONOMNY aKTUBHO BHEAPATCA B pa3nyHblie cdepbl
XXN3HU 1 NPON3BOACTBA, OHW MPUMEHSIOTCS B 06pa3oBaHNM, MPOMbILLIEHHOCTHY, Ky/b-
Type, 3KOHOMUKe, chepe 06CyXMBaHWA 1 Tak ganee. Mbl OCTAHOBUMCS 1 MOTOBOPUM
06 Ncnonb3oBaHUN LMPPOBLIX TEXHONOTNM B MeAULVHE U NMCUXOIOTNN.

B MeAnLMHE 1 NCUXONOTUN NoZ LMPPOBOY TpaHCcPopMaLMeli MOHMMaeTCs nNpoLiecc
BHEZPEHWs COBPEMEHHbIX MHPOPMALIMOHHbIX TEXHOOMMIA B pa3Hble MPoLLecchl Meau-
LMHbI 1 ncuxonoruu. LindpoBursaums 34paBooXpaHeHNss — 3TO, Npexze BCero cTpa-
Terns, KoTopasi HalefleHa Ha KIMEeHTOOPUEHTMPOBAHHOCTb W MPUMEHEHME BbICOKMX
COBPEMEHHbIX TEXHOOTNI B MeAMLINHE.

[paBuTensCcTBOM Poccuiickon Pegepaumy B pamkax crpatervm LundpoBOn TpaHCc-
bopmauumm oTpacan «34paBoOXpPaHeHVe» 6bI10 NHULMNPOBAHO ABa KAKYeBbIX NPO-
eKkTa B Cpok A0 2024 roga v ABe nHuumatmsbl 40 2030 roga, cyLecTBeHHbIM 06pa3om
CTUMYNUPYHOLLMX K YCKOPEHHOMY Pa3BUTUIO N BbIBOAALLMX OTEUYECTBEHHYIO MeANLVHY
Ha HOBbI, COBPEMEHHbI YPOBeHb.

[MpoeKTbI:
1. «MeanumHckmne nnatGopMeHHble peLleHna ¢esepanbHOro YpOBHS»,
2. «Co3paHve egnHOro UMppoBOro KOHTYpa B 34paBOOXPaHEHNN Ha OCHOBe eau-
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HOW rocyfapCcTBeHHON NHGOPMALIMIOHHON CUCTEMbI B chepe 34paBooxpaHeHusa» [1].
NHnymnaTtnBsbl:

1. «HaumoHanbHasa undposas niatpopma «340p0BbE;

2. «[lepcoHanbHble MegNLNHCKNE MOMOLLHUKU».

MnaHupyoTCa cnegyrouime nU3MeHeHUA Npu umdposon TpaHchopmaLmm oTpacau
3/paBOOXPaHEHMS:

*  eAVHBbIN MOAXO0A K OKa3aHWI0 MeANLIMHCKOV MOMOLLN;
* BHeJpeHVe CUCTeMbl BHYTPeHHero KOHTPOoNs;

* MNCMNO0/Ib30BaHMe CTPYKTYPUPOBAHHbLIX 3NEKTPOHHbLIX MEAUNLIMHCKNX AOKYMEHTOB
ANSA yripaBneHns CUCTeMOW 34paBooOXpaHeHnsa [2].

Macnopt CtpaTternn undpoBon TpaHCPopMaumy OTpacan «34PaBOOXPAHEHVE:
clck.ru/gemkp.

B faHHOe Bpems LUndpoBM3aLMa MeANLMHbBI CTana rnobanbHbIM BEKTOPOM pa3Bu-
TWS 34,PaBOOXPaHEHIMS BO BCEM MUPE, BeZb LIUPPOBbLIE TEXHOIOTI NMO3BOJIAHOT KOOC-
CaNibHO MOBLICUTL €€ 3$pDeKTUBHOCTb. MNaHAEMUSA 3HAUNTENBHO YCKOPUAA LNGPOBYHD
TpaHchopMaLuto. NprMepaMm TakMx HOBOBBEAEHUM MOXHO CHUTATb OHMAMH-3aNnCh
NaLNeHTOB Ha NPUEM K AOKTOPY, 3NEKTPOHHbIA AOKYMEHTOO60POT, aBTOMAaTU3aLMI0
MeAVLIMHCKUX YUpexaeHWiA, KoTopas NMo3BOJIeT OpraHn30BaTh 6onee 3dPpekTVBHYO
pPaboTy MeANLMHCKOro NepcoHana, oTCIeXmnBaTb NOCELLAEMOCTb U XO4 NeYeHns na-
LMeHTa.

BupTyanbHasa peasbHOCTb B 34paBOOXPAaHEHUM B HACTOsILLLee BpeMsi HauUMHaeT ne-
pPexoAnTb OT TeOPUM K NPaKTUKe, MeAnLHA BUANT OTPOMHbIA NOTEHLMan B TEXHONO-
rMSX BUPTYyanbHOW peanbHOCTY, BeAb bnarogapsa UM yAaéTtcsa pellaTtb 3a4a4un, CBA3aH-
Hble C 0byyeHreM CrneynanncToB, 1eYeHrieM NnauyeHToB N UX peabunutaymen.

Bo Bpemsa obydeHUs n060N MeLULMHCKOM cneumanbHOCTU BUPTYasibHaA peasb-
HOCTb NMpefoCTaBNAeT HeorpaHnYeHHble BO3MOXHOCTU ANA NPaKTUKM U OTPaboTKuU
HaBbIKOB, @ TakXe AAaET BO3MOXHOCTb 6€30MacHO NPOBOANTb Pa3IYHble ornepaLunm 1
He 60ATbCA AONYLLEHVS OLWNBOK, BeAb B BUPTYaNbHOW peanbHOCTU UX BCerjga MOXHO
OTpaboTaTb U CAeNnaTth BbIBOAbl, HAbpaTbCa HeobxoaMMOoro onbiTa. LindpoBbie TexHo-
NOMVIN CyLLLeCTBEeHHO NOoBbILWAT 3G PeKTVIBHOCTL 06YyUeHUs MeANLNHCKUM npodeccu-
am. ObpasoBaHve B BUPTYyasibHOW peanbHOCTN 0COH6eHHO akTyasibHO B TexX Harnpasne-
HUSX, F4e OMbIT CheyyanmcTa MakCMManbHO HeobxoanMm, BeAb MMEHHO MOHVMaHme
OTBETCTBEHHbIX MPOLLeCCOB 1 0OTPabOTKa HaBLIKOB MMEOT peLlatoLLiee 3HayveHue. JaH-
Hble TeXHOI0MMM 0COHBEHHO aKTyaslbHbl B 06yYeHU XMPYProB, apys UM BO3MOXHOCTb
TPEeHNPOBaTbCS B NPOBeAeHUN TOHKOV 1 ONacHOM paboTbl, U3HYTPY U3yYast CUCTEMBI
YesloBeYeCKOro OpraHn3mMa, TPeHVpPYSCh B NpoBeAeHnn onepaunii bnarogaps 3aMeHe
HaCcToALLEero Tena YesioBeka A8 NpoBeLeHNs KNNMHNYeCKNX UCCefoBaHniM N NCNbITa-
HUA [3]. CunTaeTcs, YTo CaMble C/IOXKHbIe HarnpaBieHUs B MegULMHE — 3TO MUKPOXU-
pyprus rnasa v onepaunm Ha cepjLe, Beib BO BpeMs paboTbl C HVM, OHO NMpojosKaeT
6UTbCA. TeXHUYeCKM - 3TO KpaliHe TOYHble, KPOMNOTAMBbIE N CNOXHbIE onepauun n
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34eCb UMdpoBble TEXHOIOMNM CTAaHOBATCA BaXXHbIMY MOMOLLHMKaMK B paboTte 1 o6-
yuyeHun. Kapanoxmpyprus Poccum no npaBy HOCUT NNAMPYHOLLEE MOJIOXKEHVE B MUpPE
MO YnCNy TaNaHTANBLIX NPOdEeCcCMOHAN0B, HAYUHbIX TPYAOB U KONMYECTBY BHEAPEH-
HbIX XMPYPruyecknx npakTuK, B HacTosILiee BpeMs AN 06yYeHUs 3TOMY C/I0XKHOMY
MacTepCTBY yCMeLHO NpUMeHsitoTcs VR - TeXHONOrnn.

s W

PucyHok 1 - VR - mexHo/02uu 8 Kapouoxupyp2uu.

B 2017 rosy Ha npectuxHOM KOHKypce EdSim Challenge nobegun npoekT, KOTOpPbIn
N03BOJIeT 06yYaTbCA XMPYypPram.

Mo3aHee B Poccnm CamapckyM 3/1eKTpOMexaHnyeckM 3aBogoM ockoprnopauum
PocTex 6b11 CO34aH OTeYeCTBEHHbIN aHaNor - TPEHAXep-CUMYNATop «BupTyanbHbIN
Xnpypr». TpeHaxep faeT BO3MOXHOCTb Kak 0by4YaroLIMCS, Tak U OMbITHBIM Bpavam
oTpabaTbiBaTb pa3/INUHble CUTyaLUK 1 CTPaTerum NpoBejeHUs onepaunii [4].

S

PucyHok 2 - LleHmp npopeleHeix uccnedo8aHuli «VIHOpMayUOHHbIE MeXHO/102UU 8 MeduyU-
He» CamlMY.
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LndpoBble TeXHONOTMU HALLIN CBOE NPUMEHEHVEe N B NCUXON0rN, OHW AAKOT Nauu-
eHTY BMecCTe C JOKTOPOM «MPOXUTb» U NpopaboTaTb Taxenble CUTyaumm 1 n3baBuTb-
€ OT CTPAxoB, MeLlarLLMX HOPManbHOM Xn3HW. VR no3sonseT pa3smeatb soft skills:
HaBbIK 3MOLIMIOHANIbHOIO UHTEeJI1eKTa, SMNATNN, KPeaTUBHOCTU, APKNX BbICTYNAEHNI
Ha nybaunke n hard skills, 6onee npodeccnoHanbHbIX HABLIKOB, MO3BONAOLLNX HE 60-
ATbCSA OTPABOTAHHbLIX B BUPTYa/NbHOW peanbHOCTU pabouunx cutyaumin. VR - TexHono-
FAV MOMOrakoT B IeYEHUU NCUXNYECKNX PAaCCTPOCTB U 0c/1absieHnn TpeBor, CTPaxos,
$obuin, NaHnyeckmx atak [5]. B MoCKOBCKOM roCcyAapCcTBEHHOM MCUXON0ro-rnesaroru-
4YeCKOM YHMBepcuTeTe CyLlecTByeT Marnmcrepckas nporpaMmma «KorHUTMBHas ncmxo-
NOrvisi», B paMKax KOTOPOW M3y4daeTca AUcumnanHa «cuxonorus BUpTyasbHON pe-
a/IbHOCTN», NO3BO/IAOLLAA NCCNeA0BaTb Ncvxonornyeckoe BanaHmne VR Ha yenoseka.

https://mgppu.ru/project/483

PucyHok 3 - BupmyanbHas peasnbHOCMb hoMoz2aem 60pomeCs ¢ pobusMU Yesn08eka.

BaXXHO MOMHUTb 1 O HEAOCTATKax MCMOb30BaHUS BUPTYalbHOM peanbHOCTU B Me-
AVILMHE, OYeHb YacTo MaUMeHTbl XaNytTCs Ha FO0BOKPYXeHMe, TOLLUHOTY U AaxXe
oLlyLLeHMe yKaumBaHusA. Takxke MOXeT BO3HMKHYTb NoTeps paBHOBecus. EctecTBeH-
HO, HY>XHO YUWTbIBaTb, YTO TEXHONOTUN BUPTYaNbHOM N AOMNONHEHHOW peanbHOCTY
ABNAKOTCA XOPOLUMM AOMONHEHVEM B 0OYyYEHUN MEANLMHCKMM CNeumnanbHOCTAM 1
OT/INYHBIMU MOMOLLHVKAMW B MPOXOXAEHUWN NPAKTUKN, HO OHW HEe MOTYT MOJIHOCTbLIO
3aMEeHUTb HaCTOALLMX NpenoaBaTtenieil U yUéHblX, NepesaroLLmx CBOV 3HaHUA 1 6ora-
TbI OMNbIT MOJIOAOMY MOKONIEHWIO BPAYeN.

Ana MeanunHbl 1 Ncruxonorum Poccuinckon degepayyivi TEXHONOT MY BUPTYaNbHOMN U
AOMNONHEHHOW peasibHOCTU ABAAKOTCA akTyaNbHbIMU MOMOLLHMKAMW, U 33 3TVIMU HOB-
lWwecTBaMu byayliee, HO UX BHeApPeHMe HaxoAUTCa ceyac B 3a4aTOYHOM COCTOAHNM
N TpebyeT 60NbLLIOr0 PUHAHCUPOBAHUS N NOALEPXKM OT rocyaapcrea. Heobxoammo
rnybokoe n3yyeHme COBPEMEHHbIX TEXHONOMMIN N pa3paboTka HeobXoAMMOro npo-
rPaMMHOro obecrneyveHns 415 UCNOJIb30BaHUS B 0OYYEHUN U Ha NPakTUKe.
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BupTyanbHas peanbHOCTb MO3BOINAA MEAVLIMHE LWarHyTb AafblUe, OTKPbITb MHO-
XeCTBO HOBbIX BO3MOXHOCTEN, BHeAPUTb HOBble TexHonorun. C nomousto VR- n
AR-TeXHOIOTNIA NeyeHme KaxAoro naymeHTa c 1erkoCTblo MOXHO cAenatb bonee H-
ANBUAYANbHbBIM, YTO YCKOPUTbL NPOLLEcC BbI3J0poBaeHus. MNprMeHeHme 3TUX TeXHO-
NOTUI y>XKe OCYLLECTBASETCA BO MHOTMX 061aCTAX MeANLMHBI, @ TakXe Npu NoBblLLe-
HUM KBaNNPUKALUM 1 0OBYUYeHUN CTYAEHTOB, NCCNeA0BaHNM bonesHel 1 T.4. MHorune
NX TEXHONOTUIA paccMaTPUBaOTCA MNoApPObHee B AanbHenLWnX pasgenax [6].

B 1965 rogy PobeptT MaHH BnepBble BHeAPW BUPTYa/ibHYHO CUCTEMY B MeAuLVHE.
OHa ncrnonb3oBanachk 415 obyyeHus optonesos. B koHue 1980-x ro40B HaroN0BHbI
ancnnein (HMD) BnepBble CTan BHEAPATHCA C Lieibio BU3yanmsaunm B MejuLmHe.
B 1990-x rogax CTanuy akLeHTMPOBaTbCA HeraTuBHble 3bdekTbl OT UCMONb30BaHNSA
BUPTYaNbHOW peanbHOCTU - TOLLIHOTA, FO/IOBOKPYXEHME U T.4. y>ke nocsie 20 MUHYT
NCMONb30BaHUA. XOTSA 3TN 3bdekTbl MUHUMU3VPYOTCS B COBPEMEHHbIX YCTPOMCTBAX
1 TEXHOOMNAX, PUCKU BCe PaBHO ocTaroTca [7].

l

PucyHok 4 - 3D-20/102pamMmel U306paxceHUss mkaHel u kocmed.

Ewe B 2015 rogy B bapcenoHe B rocnutane Banb A96poH 6narogapsa peabunmta-
LMOHHOIM Tepanuu C MOMOLLLbIO BUPTYaibHOW peanbHOCTY BrepBble XeHLLMHA, Napa-
NIN30BaHHas BCIACTBME NHCYNbTA, CMOT/1a CHOBa ABuratbcd. CyTb nNeyeHns 3akto-
Yyanacb B MUCMONb30BaHUM VR-UTPbl C pasHbIM YPOBHAMK CNOXHOCTW. Ha nepBoMm
XeHLLUVHe Hago 6b110 Wb MPUKOCHYTLCA K 3D-Mo4enn, a Ha noc/iefHeM - CbirpaTh
B HOYNUHT. YXe Yepes3 HeCKOJIbKO MecsiLieB Tepannu e yAanocb NPONTX BCE YPOBHN
N BOCCTAHOBUTb MOABUXHOCTb.

B 2016 rogy ¢ nomoLlbto AR-oukoB Google Glass onbITHbINM Bpay-xupypr nposen
VR-TpaHcnayuto onepaummn ana 13000 ctyaeHTOB. Bpayu npoBoawa onepauuto, na-
panfiefibHO OTBeYasd Ha BOMPOChI CTYAEHTOB, KOTOPble MOSABAANNCE Ha Nepudepun
ero nosgd 3peHuns [8].

B 2018 roay komnaHus Microsoft B peBpane 2018 r. npeacTaBuia CUCTEMY BUPTY-
anbHoOW peanbHocTU «Canetroller» B BuAe VR-04KOB, KOTOpas no3sonseT cnaboBuas-
LM OPVEHTMPOBAaTLCA B NPOCTPAHCTBE.

B 2021 rogy komnaHwuen «Sync AR» (CLLIA) 6bina paspaboTtaHa AR-nporpamma, Ko-
TOopas NpyY NOMOLLY BCTPaMBaHNSA PEHTFeHOBCKME CHUMKW B ONepaLiOHHbIN MUKPO-
CKOM AaBana XMpypram «peHTreHOBCKOe 3peHue». Takxe cywectByeT AR- pelueHue
«Scopis» (CLLIA), oHO co3gaeT ronorpadunyeckyto nnateopmy, KOTopasd noMoraeT xXu-
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pypram Bo BpeMmsi HeMpPOXMpypruyecknx onepaumii Ha No3BOHO4YHMKe. JlaHHas Tex-
HOJIOrNsi MOBbILLAET TOYHOCTb AENCTBUIA Bpaya 1 YCKOPSIET BbINMOJHEHME OnepaLun.

MoaobHbIV 3dpdekT aaeT npunoxerHue «Virtual Surgery Intelligence» HemeuKkol
KoMnaHum «ApoQlar», OHO co34aeT roflorpaMmy MbllLeYHbIX CTPYKTYP, MOTYYEHHYHO
c nomowbo MPT, KT, O®SKT.

PucyHok 5 - B3aumodelicmeue spayeli ¢ nayueHmamu ¢ noMouwbro VR.

B 2022 rogy komnaHus «Penumbra» (CLLUA) co3gana cnctemMy KOMIMJIEKCHOM pea-
bunuTaunn B BUPTYaNbHOW peanbHOCTU ANA MauMeHTOB, BOCCTaHAB/IMBAOLLMXCS
nocsie NHCyNbTa UM NaUNeHTOB C HelpojereHepaTnBHbIMY 3aboneBaHnAMU «REAL
Immersive System» [9].

BVIpTyaJ'IbHaFI PE€aNbHOCTb MPUMEHAETCA B CaMbIX PAa3/TNMYHbIX OTPAC/IAX MeAVNLINHbI
[10].

— Xupyprudeckas moAroToBka

‘

_— CouuansHoe o0yueHue 1 J10Ael ¢ ayTU3MOM

— Ouenka yiepda Mo3ra u peabunuranuu

PucyHok 6 - O6aacmu npumeHeHUs1 supmyansHol peassHocmu [10].

CornacHo nccnefoBaHuo LieHTpa komneTeHUMin HauyoHanbHOM TEXHONOrMYeCcKomn
NHNLNATVBbI peabunmtayms c ucnonb3oBaHveM VR- 1 AR-TeXHONOMNM NPOXOANT Ha-
MHOro 6bicTpee. CornacHo akCnepriMeHTy, Mo CPaBHEHWIO C NPUBLIYHOW peabunu-
Tauven yxe 10%-15% nrogen MOryT NONHOCTLIO PeabUINTUPOBATLCS N BEPHYTHCA K
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XWN3HW A0 60one3HN. PYHKLUMOHANBbHOCTL KOHEeYHOCTEeN yayJyluaeTcs Ha 21% no cpas-
HEeHWIO C Knaccnyeckoe peabunmtaymen, T.e. okono 46% nogein MMeroT HebosbLUKe
sedekTbl, KOTOpble B Lie/IOM, He CU/IbHO CKa3blBatOTCA Ha 0bpase Xn3HM Yenoseka. B
29% cnyuyaeB 04N, NepexmBLLME NHCYNLT, UMEIT TSXKME N cpejHme Npobaembl co
3p0poBbeM, 1 avwb B 10% cnyyaes N04M, NepeHecllne gaHHOe 3abosieBaHme Tpe-
6ytoT yxoaa 3a cobow [11].

CpaBHVITEHbHaH AvarpamMmma
50%
45%
40%
35%
30%
25%
20%

15%

10%
0%

[NonHocTbHO metoT nerkme Ae(bEKTbl MmeroT cpegHne 1N TAXKe Hy)K,B'aIOTCH B NMOCTOAHHOM
BOCCTaHaBNIMBAKTCA ﬂpOﬁﬂeMbl co BADPOBbeM yxaAe
B Knaccvyeckan peabunmrayun B Peabunntaums ¢ UCnosb3oBaHviem VR TexHonoruia

PucyHok 7 - CpasHUMen6HAs duaz2paMma Kaaccuyeckoli peabuaumayuu u peabuaumayuu ¢
uchosb3osaHuem VR-mexHosno2ud.

He ctouT 3a6bIBaTh, UTO npuv ncnonb3oBaHN BI/IpTyafIbHOI7I n ,D,OI'IO]'IHeHHOVI pe-
d/IbHOCTU B Pa3/INMYHbIX C(I)ean MeaNUNHbl BO3HUKAeT MHOXECTBO PUCKOB:

* Puck nonyyeHnsa KoHOUAEHUMANBHOM MHPOPMALIUN O NauMeHTaxX TPETbUMM NN-
Lamu;

* PNCK NCMONb30BaHNA AdHHbIX MauMeHTa B UendX, He CBA3aHHbIX C fledeHreMm
naunmeHTa,

* Pyck moTepun AaHHbIX MaumeHTa;

* PUCK NOAMEHbI WX MOBPEXAEHUS AaHHbIX BUPTYasbHOM PeasibHOCTU, YTO Ha-
HeceT BpeA NauneHTy;

* Prck YMbILWWNEHHOI0O MaHUNyINpoOBaHNA AdHHBIMIN BI/IpTya}'IbHOI7I peanbHOCTN C
LeNbo HaHeCeHNA Bpeda NauyneHTy,

* Prck 3dpaXeHnAa BpeAOHOCHbIM NMPOrpaMMHbIM o6ecr|equ|/|eM;

* Puck BHe3anHom HencnpaBHOCTY obopyaoBaHus nu MO B KPUTUYECKOW CUTYa-
L,

* Puck nybnmkaumm ykpageHHbIX NepcoHasabHbIX JaHHbIX [12].

10 | OBLLEE

Bnarogaps TexHonorvam BUpTyasbHOM U JOMONHEHHOW peasibHOCTU B MeANLINHA
CMOTr/1a WarHyTb Brnepej. VIx npuMeHeHve Takxe No3BogeT Bpavyam noJlyymTb HO-
Bble HaBbIKM 1 MOBbLICUTbL CBOKO KBanU@UKaLuo. He cTouT 3abb1BaThb, UTO TEXHOIOTUN
MNPOAO/IKAKT PAa3BMBATLCH, TaK UTO CTOUT OXUAATHL CO3AAHNA HOBbIX YCTPOWCTB, KO-
TOpble NOMOrYT 3HAaUNTEIbHO COKPaTUTbL BpeMs onepauuii, Kypcbl 1e4eHns 1 ycKo-
PUTb BbI3LOPOB/IeHVe NauyieHTa eLle 6onbLue [13].

Ana yckopeHus ganbHeiwero passntua 1 sHegpeHus VR- 1 AR-TexHONornm B oT-
eyeCTBEeHHYH CUCTeMy 3paBOOXPaHeHNs, HeObX0AMMO NPOAO/IKAaTb O6beAVNHATb
YCUNNA yYeHbIX U Pa3paboTumKoB, OPraH3aToOpPOB 3pPaBOOXPaHEHNd, Bpayen n
BCEro MeAnumMHCKoro coobuiecrtaa [6].

OBLIEE | T
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| NCnoJib3aOBAHUE AR N VR B MEOAULIMHE

AsTopbl: COTHVKOB AJIEKCAHAP MUXAIAO-
BWY, TbIYKOB AJIEKCAH/AP FOPLEBWY, 30/10-
TAPEB PYCJIAH BAJIEPBEBVY, CAXHEBA EKA-
TEPUHA JEMBbAHOBHA, HNKOJIAEBA MAPUA
ANEKCAHAPOBHA

XypHan: BECTHUK MEH3EHCKOIO NroCcyaAP-
CTBEHHOIO YHUBEPCUTETA

Yupegutenu: [MeH3eHCKUA roCyAapCTBEHHbIV
yHuBepcuTeT

Nmnakt dakTop XypHana B PUHL, / Impact
Factor: 0,207

YAK/UDC: 004.946

ISBN/ISSN: 2410-2083

AHHOTaAUMA:

Nccneayrotca  TeXHONOTUW  AOMOJIHEHHOW U
BUPTya/IbHOWV peanbHOCTV Ha npuMepe Ux 1c-
Nonb3oBaHVA B MeauunHe. lNpegmMeToM wuC-
CNefloBaHNA SBNAETCH W3yYeHUe WU3BEeCTHbIX
N paHee pa3paboTaHHbIX METOA0B NleveHUs n
obyyeHuss ¢ nomoLlbro AR- 1 VR-TEXHONOTU.
Lenb paboTbl - NpoBeCcTN aHaNNTUYeCcKnin ob-

30p M aHanNn3 M3BEeCTHbIX MeTOA0B NCMONb30-
BaHWSA AOMNONHEHHON 1 BUPTYa/ibHOV peanbHo-
CTW, MpPeACTaBUTb Hambosiee mepcrekTVBHbIe
peLleHns B pa3/INyHbIX 33aja4vax 34paBooxpa-
HeHVs. B kauecTBe MaTepranoB NCCIe0BaHNSA
NCMONb30Ba/ICA MOWCKOBbLIA MeTOZ Hay4HbIX Y
Hay4YHO-NMONYASAPHbIX PaboT B NMLEH3VPOBaH-
HbIX POCCUINCKINX U 3apybexKHbIx 6a3ax E-library
N Scopus Mo kar4eBbIM CoBaM: augmented
reality, virtual reality, medicine, dantist. Mpea-
CTaBfeHbl MeTOAbl JieyeHUss U obydeHus ¢
ncrnonb3osaHmem AR- 1 VR-TexHonormi. Pac-
CMOTPEHbl COBPEMEHHbLIE CMOCObblI NeyeHus
NOCTTPAaBMAaTNYeCKOro CUHAPOMA U MpPOeKTU-
POBaHWSA CTOMATONOIMYECKON UMMAAHTaLMN
nocpeAcTBoM VR-TeXHONOrMIA, Cnocobbl 0byye-
HUS CTYAEHTOB 1 neyeHns GaHTOMHbIX bonen
nocpeAcTBoM AR-TeXHOIOrMIA.

Ccbinka:
https://elibrary.ru/item.asp?id=47321251

NMPUMEHEHUWE BUOEOUIP N VR-TEXHOJIOIM B COEPE MEOULUHDI
THE USE OF VIDEO GAMES AND VR TECHNOLOGIES IN THE FIELD OF MEDICINE

AsTopbl: ONELUKEBNY KWPWT UTOPEBWY,
AHZIPEEBA BUKTOPWNA AJIEKCAHAPOBHA
XypHan: AKTYA/IbHbBIE CCNEAOBAHVA
Yupegutenn: OO0 «AreHTCTBO NepCcrnekTUBHbLIX
Hay4HbIX NCCneZ0BaHN»

ISBN/ISSN: 2713-1513

AHHOTauua: 3a nocnegHue 20 neTt BUAEOUTPbI
NPOHUKAN BO MHOrMe cdepbl HaLlen XU3HU U
nepectann 6bITb TONILKO NINLLb Pa3BleyYeHneM.
HoBbI OMbIT OKa3anca nosie3HbIM B Hayke U
obpaszoBaHun. MegmumHa TakxKe He ocTanacb
B CTOpOHe. Yalle 3ByYaT UCTOPUM O TOM, KakK
WUrpbl MOMOTratT B peabunmtaumm nayrieHToB
C pasnnyHbIMK 3aboneBaHnAMU. MNocne nNoss-

12 | OdopMeHHble CTaTbM

Author(s): OLESHKEVICH KIRILL IGOREVICH,
ANDREEVA VICTORIA ALEXANDROVNA

Abstract:

Over the past 20 years, video games have
penetrated into many areas of our lives and
have ceased to be just entertainment. The
new experience proved useful in science and
education. Medicine also did not stand aside.
More often there are stories about how games
help in the rehabilitation of patients with various
diseases. After the advent of the Nintendo Wii
and the popularization of VR-rehabilitation after
serious illnesses, improving the skills of doctors
and preventing various diseases associated

nenus Nintendo Wii u nonynapusaumn VR-pe-
abunutauma nocne TAXENbIX 3aboneBaHWU,
COBepLUEHCTBOBaHVE HaBbIKOB Bpayer 1 npo-
bnnakTnka pasiNyHbIX 3ab601eBaHNM, CBA3AH-
HbIX C MbIC/IUTE/IbHOW AeATeNIbHOCTbIO YesoBe-
Ka, cTana HaMmHoro 3¢ dekTrBHEE.

nMPUMEHEHWE VR B MEOULIMHE
VR APPLICATION IN MEDICINE

ABTOpbI: KAMNYCTNHA AJTIMCA CEPTEEBHA, BA-
CNJTBEBA MAPUA ANEKCAHAPOBHA

Xyprnan:  AVANION KYJIbTYP, Tom Yacts Il
2022

N3patenbcTBo: CaHKT-MNeTepbyprckumia rocyaap-
CTBEHHbIN YHUBEPCUTET MPOMbILLIEHHbIX Tex-
HONOINIA N AN3aliHa

AHHOTaUWS:

B cTatbe gaetcs 0630p BapMaHTOB MCMOJb30-
BaHWA TeXHONOMVIA BUPTyalbHOW peasibHOCTU
B obnactm MeguuVviHbl. [puBOAATCS NpuMe-
Pbl KaK CyLLEeCcTBYOLMX NPOrpaMm, Tak v npo-
rpamMMm, HaXOAALLMXCA B pa3paboTke.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

with human mental activity, has become much
more effective.

Ccbinka:
https://elibrary.ru/item.asp?id=44725474

Author(s): KAPUSTINA ALISA SERGEEVNA,
VASILYEVA MARIA ALEXANDROVNA

Abstract:

Student Kapustina Alisa Sergeevna, Senior
Lecturer Vasilyeva Maria Alexandrovna, Saint
Petersburg State University of Industrial
Technologies and Design, Higher School of
Technology and Energy, Saint Petersburg,
Russian Federation Abstract.

Ccbinka:
https://elibrary.ru/item.asp?id=49457779

BUPTYANTbHAS PEAJIbHOCTb (VR) B KTMHUYECKOWU MEOULIMHE:
MEXXOYHAPOOHbIA N POCCUNCKUIN OMbIT
VIRTUAL REALITY (VR) IN CLINICAL MEDICINE: INTERNATIONAL AND RUSSIAN

EXPERIENCE

ABTOpbl: 3ENTEHCKUIA MAKCUM  MUXAANO-
BWY, PEBA C.A., LUAZEPKVHA A.WN.

XypHan: POCCUNCKIA XYPHAN TENEMEAMN-
UMHBI U SNEKTPOHHOIO 34PABOOXPAHE-
HWA

Yupegutenn: LaaepkuH Nropb ApkagbeBiny
Nmnakt ¢aktop XxypHana B PUVHL, / Impact
Factor: 1,395

DOI: 10.29188/2712-9217-2021-7-3-7-20
ISBN/ISSN: 2712-9217

elSSN: 2712-9225

AHHOTaUWS:
BeedeHue
B o630pe paccmatpumBaeTcs npuMeHeHue Bbl-

Author(s): ZELENSKY MAXIM M., REVA S.A,
SHADERKINA A.l.

Abstract:

Introduction

This article reviews an application of highly
technological methods of virtual reality (VR)
in clinical practice based on various studies
and experiments of foreign and Russian
researchers in recent years. The aim of this
review is to demonstrate application of virtual
reality technologies for further transformation
of classical medicine into digital one.

Materials and methods

There is significant growth of interest in the
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COKOTEXHOJIOTNYECKNX METOA0B BUPTYasIbHOV
peanbHOCTM (VR) B KIMHMYECKOW MeauLHe Ha
npumepax UCcnefoBaHU N 3KCMEPUMEHTOB
3apybexHbIX U POCCUNCKUX YYEHbIX B TeYeHVe
nocneAHux net. Llens o630pa - AeMOHCTpaLmS
nepcnekTB NPUMeHeHNA TeXHONIOTUN BUPTY-
a/lbHOW peanbHOCTN ANs AdNbHeNLen TpaHCc-
dbopmMaLunm knaccmyeckomn MeanLiHbl B Ldpo-
BYHO.

Mamepuasel u Memoodsl

3a nocnegHvie 5 IeT Hay4YHbI NHTepec K TeMe
ncnonb3osaHva VR B MeguLviHE AeMOHCTPU-
pyeT HeYKNOHHbI POCT. B 4acTHOCTW, TO/BKO
B 6ubnnoteke PubMed no kntoueBbIM CnoBam
«VR technology in medicine» npocnexwnBaeTcs
cnegyrowan anHamuka: B 2017 rogy 6bino 58
nyé6navkaunii, B 2018 - 65, 8 2019 - 106, B 2020
- 127, a B Tekywem 2021 rogy ToNbKO 3a nep-
Boe nonyrogue - 145, ina HacTosLero ob3opa
0TO6paHo 37 nybankauuim 13 MexayHapoHbIX
XYPHaNoB 1 28 13 POCCUNCKMX. AKLEHT Obl
cAenaH Ha nprMeHeHve TexHosnoruin VR B pas-
JINYHBIX 061aCTAX KAVHWYECKON MeAuLMHbI,
obyyeHNN MeANLMHCKOro nepcoHana v naum-
eHTOB.

Pesynemamei

OnuvcaH WKPOKUIA CNeKTP 3KCNepruMeHTOB Mo
NPUMEHEHUNI0 TeXHONOrM BUPTYanbHOW pe-
albHOCTV MNPU MPOBELEHUN PAa3INYHBLIX Me-
AVUVHCKUX  MaHUMyNAauMii - nNo  AMarHocTuke,
NJIaHVNPOBAHMIO OMepaTVBHbIX BMeLLaTe bCTB,
KOFHUTVBHOW Tepanuu, ynpasieHuto 60/bo,
npodunakTnKe 1 KOHCeEPBATUBHOMY JIeHEHUIO.
MpviBegeHbl NpriMepbl MeTOAMK MO yCrneLHo-
MY OKa3aHW NMOMOLLM MaLmeHTaM B rnpoLiecce
peabunnTaunmn n Ana NoAAepXaHua 340P0BbS.
OuepyeH Kpyr BpayvebHbIX cneynannsaumnii,
B KOTOPbIX B HacCTosiLLee BpeMs yXe akTUBHO
NpUMeHsaeTCca BUPTyasbHas peanbHOCTb, yKa-
3aHbl Hanpae/ieHNsa UccnefoBaHM, MHoroobe-
LLLAFOLLMX ANS MACCOBOrO 1CMNO/b30BaHWA B by-
ayuiem. OnmcaHbl BO3MOXHOCTY NPUMEHEHUS
VR B 06yyeHnn MejuLMHCKOro nepcoHana.

14 ‘ OdopMIeHHble CTaTbM
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use of VR in medicine. Particularly, only in
PubMed library such dynamics can be traced by
using key words «VR technology in medicinex»:
in 2017 year there were 58 articles, in 2018 -
65, in 2019 - 106, in 2020 - 127, and currently
in the first half of 2021 year there are already
145 articles. For this paper 37 articles from
international journals and 28 from Russian
ones were selected. The accent was made on
the usage of VR technologies in different fields
of clinical medicine, education of medical staff
and patients.

Results

In this paper we described wide range of
experiments on using VR technologies during
various medical manipulations such as
diagnosis, planning of surgical interventions,
cognitivetherapy, painmanagement, preventing
medicine and conservative treatment. Examples
of successful clinical management of patients
during rehabilitation and health maintaining
were shown. Medical fields where VR is currently
widely used were chosen, promising directions
for further research were indicated. We also
described opportunities of VR application for
teaching medical staff.

Conclusion

Nearly all researchers who applied virtual
reality (VR) in clinical practice have come to
similar conclusion. This innovative tool is a
breakthrough in medicine and it has high
potential for using it by physicians, patients and
health care organizers. Authors have articulated
issues which should be managed for further
successful introduction VR technologies into
modern clinical practice.

Ccbinka:
https://elibrary.ru/item.asp?id=46508603

Bbigodel

NMoutn BCe wccnegoBaTtenn, MpUMeHsBLLIne
BUPTYanbHYH peanbHOCTb (VR) B KNMHMYECKON
MeauLUnHe, MPUXOANIN K CXOXVM BblBOLAM O
TOM, YTO 3TOT MHHOBALMOHHbLIV MHCTPYMEHTa-
pUIn ABNSETCS NPOPbLIBOM B MeAuLHe, nmeeT
BbICOKMI NOTeHUMan ANa UCNoAb30BaHUA ero
BpayaMy, naumeHTamm un opraHmMsaTopamu
34paBooxpaHeHunsa. ABTopamu chopmMynmpo-
BaHbl Npob6aemMbl, KOTOpPble MPeACTOUT PeLUnTb
ANg ycnewHoro BHeapeHua VR B noBcefHeB-
HYH MeAVLMHCKYH MPaKTUKY.

nPUMEHEHUWE VR B MEOVWLUUMHE
THE USE OF VR IN MEDICINE

AsTopbl: HUKUTUH A. 1., ABPAMOB M. K.
KoHdpepeHums: AKTYAJIbHbIE  MPOBJIEMbI
ABVNALUMN N KOCMOHABTUKW, KpacHospck,
08-12 anpens 2019 roga

YAK/UDC: 004.514.64

AHHOTaUWS:

PaccmoTpeHa cncteMa BUPTYasibHOW peanbHo-
CTW, eé NpMeHeHVe B MejuuHe Ans 60pb6bl
C pasHbIMU 3aboneBaHUAMMK, MPOPUIAKTUKN
60/1bHbIX, 06yYeHN MeJULMHCKOrO nepcoHa-
na.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

Author(s): Nikitin A. I, Abramov M. K.

Abstract:

The system of virtual reality, its application in
medicine for the fight against various diseases,
prevention of patients, training of medical
personnel is considered.

Ccbinka:
https://elibrary.ru/item.asp?id=43831984

NMPUMEHEHUE VR-TEXHOTOM'MA B MEAUUUHE
APPLICATION OF VR TECHNOLOGIES IN MEDICINE

ABTOopbl: BbICOKOJIOBA E.A., MN/TOBAHOBA
O.A.

KoHdepeHuua: BUOTEXHUYECKWE, MEAW-
UMHCKNE N 3KOJTIOTUYECKUWE CUCTEMBI,
M3MEPUTENbHBLIE YCTPOWUCTBA U POBOTO-
TEXHWYECKME KOMMAMNEKCbI - BMOMEACK-
CTEMBbI-2022, PssaHb, 07-09 pekabpsa 2022
roga

YAK/UDC: 004.946

AHHOTaUWA:
B HacTosLwee BpeMs BUPTya/ibHaa peanbHOCTb
LLIMPOKO MCMNOMb3YyeTCcsd B MeAULMHE, HaunHas C

Author(s): Vysokolova E.D., Milovanova O.A.

Abstract:

Currently, virtual reality is widely used in
medicine, starting with teaching and training
(anatomical and functional visualization,
laparoscopic simulators), ending with surgery
(planning and support of surgical procedures,
virtual endoscopy), psychology, rehabilitation
and areas such as telemedicine. The paper
presents an analysis of the development
of virtual reality its use in medicine and the
prospects for their development.
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npenoAaBaHNs 1 TPeHMHra (QHaTOMUYecKas U
dyHKLUMOHaNbHAA BM3yanu3auuns, nanapocko-
nuyeckme TpeHaxephbl), 3akaH4YMBas XMpypruei
(MnaHMpOBaHME 1 MOAAEPXKKA XUPYPTrUYECKMX
npoueayp, BUPTyanbHas 3HAOCKOMNWS), NCUXO-
Nnorviein, peabunuTtaumen 1 TakMmm obnactamu,
Kak TenemeauuunHa. B paboTte npeacTaBneH
aHaNN3 PasBUTUS BUPTYaNbHOM peasibHOCTH,
eé NpuMeHeHVe B MeANLMHEe 1N NepCrneKkTBbl
NX pa3BUTUS.

2023

Ccbinka:
https://elibrary.ru/item.asp?id=50095592

VR U AR CUCTEMbI: TEOPETUYECKOE U NMPAKTUYECKOE UCMOJ/Ib3OBAHUE
B MEOULUWHE, BOEHHOM OENE, MPOMBbILW/EHHOM OEATEIBHOCTU
VR AND AR SYSTEMS: THEORETICAL AND PRACTICAL USE IN MEDICINE, MILITARY,

INDUSTRIAL ACTIVITIES

AsTopbl: MAMKOTUH TEMMYP AMUTPUEBUNY,
AKAEB 3/1bAP KASBEKOBWY

KoHdpepeHuma: YCTOMUYMBOE PA3SBUTUE: UC-
CNEAOCBAHNA, NHHOBALIMW, TPAHCO®OPMA-
LA, Mocksa, 08-09 anpens 2022 roga
YAK/UDC: 001.18

AHHOTaUWVA:

B AaHHON cTaTbe paccMOTPeHbl TeopeTunye-
CKVie U npakTuyeckme BapuaHTbl UCMO/b30Ba-
HUS CUCTEM BUPTYaSIbHOM peanbHOCTY, AaeTcs
YTOYHEeHMe Mo 3Tanam VX pasBuUTUa C nossne-
HMEM HOBbIX KOMIMbIOTEPHbLIX TEXHOJIOMUIA, MPO-
aHaNN3MPOBaHbl OCHOBHbIE PAa3NUNYNA MexXay
BUAAMW, @ TaKXKe NPUHLUMNaMU NX GYHKLIMOHN-
POBaHVA Ha NMpuMepax Pas/nNyHbIX oTpacsel
X03ANCTBEHHOW V1 MPOMbILLIEHHOW AeATe/IbHO-
CTW.

MEOVWUMHE

ABTopbI: CYJITAHOB O.P., PAXIMKYJIOB A.C.
Xypran: BECTHVK BALLKWPCKOIo rocyApP-
CTBEHHOIO MEAMLUWMNHCKOIO YHUBEPCUTE-
TA
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Author(s): Piliugin T.D., Akaev E.K.

Abstract:

This article discusses theoretical and practical
options for using virtual reality systems, clarifies
the stages of their development with the advent
of new computer technologies, analyzes the
main differences between the types, as well
as the principles of their functioning on the
examples of various branches of economic and
industrial activity.

Ccblnka:
https://elibrary.ru/item.asp?id=49314475

NCNO/Ib3OBAHUE BUPTYAJIbHOW PEAJTbHOCTU B COBPEMEHHOM
MEOUUMHE. Noaxon K KNACCUOUKALIUN VR-TEXHOJTOTMIA B

THE USE OF VIRTUAL REALITY IN MODERN MEDICINE. APPROACH TO
CLASSIFICATION OF VR TECHNOLOGIES IN MEDICINE

Author(s): SULTANOV O.R., RAKHIMKULOV A.S.

Abstract:
This article discusses a relatively new direction

Yupegutenn: BalKUPCKUA rOCyAapCTBEHHbIV
MeANLMNHCKNA yHUBEpPCUTET

YAK/UDC: 616-74

elSSN: 2309-7183

AHHOTaUWA:

B AaHHOW cTaTbe pacCMOTPEHO OTHOCUTENIbHO
HOBOE HarnpaB/ieHVe B COBPEMEHHOW MeanLM-
He - CMo/Ib30BaHMe TeXHONOMMI BUPTYasibHOMN
peanbHOCTU (VR-TexHONOrnin). ABTOpPbI JAHHON
CTaTbM 0606LWNIN yXe UMetoLMecs 3HaHUSA O
VR-cuctemax B MeguLiHe 1 npeacTaBuan CBOKO
CO6CTBEHHYHO K1acCUUKALMIO AAaHHBIX CUCTEM
C YY4eTOM JAaHHbIX N3 aKTyas/ibHbIX OTeYecTBeH-
HbIX 1 3apybexHbIX nTepaTypHbIX UCTOYHU-
KOB.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

in modern medicine - the use of virtual reality
technologies (VR technologies). The authors of
this article summarized the existing knowledge
about VR systems in medicine and presented
their own classification of these systems, taking
into account data from current domestic and
foreign literary sources.

Ccblnika:
https://elibrary.ru/item.asp?id=50166515

AHATTUTUYECKUWN OB30OP VR-TEXHOJTOMMM ON9 MEOULUUNHCKON

PEABUJTUTALIUA

AsTopsbl: AbAYEK BJTIAANC/TAB BUTA/IBEBUY,
MBAHOB AAHWI CEPTEEBWY

KoHbepeHuus: PETMIOHA/IbHASA HAYY-
HO-MPAKTUYECKAA KOH®EPEHUMNA «MOJ10-
JEXb N HAYYHO-TEXHUYECKI MPOTPECC»,
BnaamsocTok, 01 mas - 30 noHa 2021 roaa

Ccblnka:
https://elibrary.ru/item.asp?id=48214537

NCTOPUA BHEOPEHUA TEXHONOIMA BUPTYAJTbHOW PEA/TbHOCTU B

MEOULUUWHE

ABTOpbI: ABAYJTTNHA N.H.

KoHdepeHuusa: YMNPABJIEHWE MEPCOHAJIOM,
COUMANBHBIMN N BUSHEC-KOMMYHUWKA-
UMAMU: METOAbI, MOAENW, TEXHOJTOTUW -
2022, MockBa, 30 mapTta 2022 roga

AHHOTaUWS:
CraTbs Hanpas/ieHa Ha ucciefoBaHne MnosBs-
NeHNA TeXHONOrM BUPTYallbHON pPeanbHOCTU

B MeAuLMHe. B cTaTbe paccMOTpeHbI NepBhble B
NCTOPUX MpUMepbl NpuMeHeHus VR-TexHono-
MM, @ Takke BbISIB/IEHbI MPeVMyLLEecTBa U He-
AOCTaTKM X BHEAPEHWS.

Ccbinka:
https://elibrary.ru/item.asp?id=48984819
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MPUMEHEHUWE BUPTYAJIbHOW PEAJIbHOCTU B MEAUUUHE
SIGNIFICANCE AND APPLICATION OF VIRTUAL REALITY IN MEDICINE

ABTopbl: CIMEPKAY E.B., IPOHOB B.B.

XypHan: GAUDEAMUS IGITUR

Yupegutenu: O6LwectBO C OrpaHN4YeHHOW OT-
BETCTBEHHOCTbI «CTT»

YAK/UDC: 616-08:004.946

ISBN/ISSN: 2412-2378

AHHOTaUWA:

AKTYanbHOCTb PaboTbl 06yC0BAEHA LLMPOKNM
BHeJpeHVeM CUCTeMbl BUPTYanbHOW peanb-
HOCTK B chepy MeaunLMHbI, @ TakKe 60nbLINM
NPOPbLIBOM B IeYeHU NaLMEeHTOB 1 MOArOTOB-
Ke KBannnLMPOBaHHbIX KaapoB.

Lens: cpaBHUTENbHbIA aHaNnU3 LWNeMoB U 06-
30p obnacrter nMpUMeHeHUs BUPTyanbHOW pe-
aNbHOCTV B MeANLMHE.

Memoodsl:  MHPOPMALMOHHO-aHANUTNYECKINI
0630p.

Pe3ysnemamel: NpoBeAeH CPaBHUTE/bHbIV aHa-
N3 WNemMoB BUPTyanbHOW peanbHocTn HMD
(headmounteddisplay), paccmoTpeHo npume-
HeHue VR-Tepanuun B Ne4eHUN LNPOKOro Cek-
Topa 3aboneBaHU N ee BAUSHME HaA COCTOS-
HUe BO/IbHbIX.

Author(s): Sperkach E.V., Dronov V.V.

Abstract:

Relevance of thisworkis based uponwidespread
implementationof virtual reality (VR) systems
in medical applications, as well as a major
breakthrough in the treatment of patients and
training of qualified personnel.

Objective: comparative analysis of head-
mounteddisplay (HMD) and review of
application areas of virtual reality in medicine.
Methods: Analytical and comparative review.
Results: Comparative analysis of the HMD
helmet was made, application of VR-therapy in
the treatment of a wide sector of diseases was
reviewed as well as its impact on patients.

Ccblnka:
https://elibrary.ru/item.asp?id=27006554

NWHHOBALIMOHHAA TEXHONTIOIMA BUPTYAJIbHOW PEAJTIbHOCTU B

MEOUWUWHE

AsTopsbl: CbICOEBA /1.B., PASYBAEBA A.B., I/10-
TOBA A.1O.

XypHan: NHHOBALINI, TEXHONOTUW U B3-
HEC

Yupegutenu: BoOpoOHeXCKUIN rocyfapCTBEHHBbI
TeXHNYeCcKnin yHBepcuTeT

YAK/UDC: 004.946

AHHOTaUWA:

B faHHOI paboTe paccMaTprvBakOTCA CUCTEMBI
BUPTya/IbHOV peanbHOCTU, KOTOpble BKJIHOYa-
FOTCS B KJIMHUYECKYH MPAKTUKY MeANLMHCKNX
yupexzaeHuin, pazbunparoTcs 4OCTONHCTBA U He-
AOCTATKN, @ TakKe NPOU3BOAUTCSA OLEeHKa BO3-
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This paper examines virtual reality systems that
are included in the clinical practice of medical
institutions, examines the advantages and
disadvantages, and assesses the possibility
of their application in modern medicine. The
choice of the best glasses for use in medicine is
analyzed

Ccbinka:
https://elibrary.ru/item.asp?id=45759219

MOXHOCT/ WX MPUMEHEHUs B COBPEMEHHOV
MeanLMHe. AHaNN3NpyeTCs BbIGOP HaUNy4LLMX
oukoB VR Anst npuMeHeHnst B MeAnLHe.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

| TEXHOJTOM'Mu BUPTYATTIbHOW PEAJIbHOCTU B MEOUUUHE

ABTOpbI: TPUTOPBEBA H.IM.

KoHdepeHuusa: NMPOBJIEMbI U MEPCMEKTUBBI
PASBNTVA HAYKM N OBPA3OBAHWA B XXI
BEKE, Codus, bonrapus, 18 despansa 2021 roga

AHHOTaUWA:

B AaHHOW cTaTbe 3aTparnsaeTcs Tema O BUPTY-
aJlbHOW peanbHOCTU B MeAnunHe. MprBeseHsl
npuMepbl UCNOAb30BaHWA VR-TexHosorvi, a

TakK>Xe OrNMmMcaHo Kaknm o6pa30|v| OHW NMOMOTarT
MeanunHe pellaTb C/10KHbIE 3a4a4di.

Ccbinka:
https://elibrary.ru/item.asp?id=44784482

TEXHOJTIOIMU BUPTYAJIbHOW PEAJIbHOCTU KAK ®AKTOP PA3BUTUSA

LLMDPOBOUN MEAULIMHDI

AsTopbl: T'YTAKEBUY W.T., CHACTHAA A.A.
KoHdpepeHuus: 76-4 HAYUHAA KOH®EPEHL A
CTYAEHTOB W ACIMMPAHTOB BE/NOPYCCKO-
ro TroCYaAPCTBEHHOIO YHWMBEPCUTETA,
MwuHck, 13-24 maa 2019 roaa

AHHOTaUWS:
B cTaTbe paccmaTpurBaeTcs OnbIT 3apybexKHbIX
cTpaH n Pecnybnunkm benapycb no BHeApeHUIO

VR-TexHONnorvin B cpepy 34paBOOXpPaHEHUS B
pamkax uumdposmMsaLnn MeauLnHbI. Paccmo-
TpeHbl NpeAnocbiikY, GMHAHCOBbIE MoKa3aTe-
NW, NpyMepbl NPUMeHeHNs, npobaemaTrka v
nepcrnexkTVBbl Pa3BUTUA AAHHOW TEXHONOMN B
chepe 3apaBoOOXpaHEHMS.

Ccblnka:
https://elibrary.ru/item.asp?id=41268940

BUPTYAJIbHAA PEAJIbHOCTb B TEJIEMEONUUNHE

VIRTUAL REALITY IN TELEMEDICINE

AsTopbl: AODMMHONEHOB M.A., LULAKNPOB K.®.,
ABJTOYHMKOB C.J1.

KoHdpepeHums: ECTECTBEHHOHAYYHbIE OC-
HOBbl MEAVKO-BUONOTMYECKX 3HAHUI,
Psa3aHb, 29-30 anpens 2019 roga

AHHOTaUWS:

B cTtaTbe npeacTaBneHoO COBpeMeHHOoe COCTOS-
HVe TeXHONOrnK BUPTYaSIbHOMN peanbHOCTY B
MeanurHe. AHaNU3NPYHTCA NO6oYHble 3 dek-
Tbl MICNONBb30BaHWA TexHonorum VR nauneHTa-
MU, PaccmaTpuBaeTcs NpuaoXeHne TexHOsO-
M1 BUPTYaNbHOW peasibHOCTU B Pa3NYHbIX

Author(s): Shakirov K.F., Yablochnikov S.L.

Abstract:

The article presents the current state of virtual
reality technology in medicine. Side effects of
VR technology use by patients are analyzed.
The application of virtual reality technology in
various fields of medical activity is considered.
The factors constraining the development of VR
technologies in telemedicine are given.

Ccblnka:
https://elibrary.ru/item.asp?id=41283985
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061acTAX MeAuLMHCKON AesTensHocTn. Mpu-
BeZeHbl GaKTopbl CAepXMBaKoLLMe pasBuUTue
TexHosorm VR B TenemeanuymHe.

2023

NMPUMEHEHUWE CUCTEM MUMMEPCUBHOW BUPTYAJIbHOW PEAJTbHOCTU B

MEOVWUMHE

AsTopbl: AHTUMYLWHA E.C.

KoHpepeHuna: COBPEMEHHBIE MPOBJIEMbI U
MEPCIMEKTVBHbBIE HAMPABJIEHNA WMHHOBA-
UMOHHOIO PA3BUTUA HAYKW, Camapa, 19
okTA6psA 2020 roaa

AHHOTaUWA:

B cTaTbe paccMOTpeHbl OCHOBHbIE XapakTepu-
CTUKU CUCTEM BUPTYanbHOW peanbHOCTH (VR) 1
061acTV VX NMPUMEHEHVA B MeAnLNHE (XVpYp-
TS, HeBPONOrnA, Nncmxosorusa / ncuxmatpus,
Tepanusa 6oneBoro cuMHApoma). lNMpoaHanmnsu-
poBaHbI X NpenmyLlectsa. VR - cnctembl npes-
CTaBAAT COOOM MOLLHYH AMArHOCTUYECKYH
nnateopmy, KoTopasi OTKPbIBAET HOBble BO3-
MOXHOCTW AN CneuvanncToB. lNprmeHsas 3Ty
TeXHOJIOT0, MOXHO CHWM3WUTbL 3aTpaTtbl Ha pe-
abunuTaumio 1 yxoZ 3a naumeHToM, npaBib-
HO PacropsauTbCa pecypcamu. 3TO MOLLHbINA
WHCTPYMEHT ANs coefviHeHUs u3nyeckoro
“ BUPTYyaJbHOro My1pa, C MOMOLLbI KOTOPOTro
Bpauu N XUPYpPru CMOryT MOBbICUTL YPOBEHb
A0Bepust 60/1bHOrO K Bpayy 1 NpoOBOANMOMN Te-
pannu.

The article discusses the main characteristics
of virtual reality (VR) systems and their areas
of application in medicine (surgery, neurology,
psychology / psychiatry, pain therapy). Analysis
of their advantages. VR systems represent a
powerful diagnostic platform that opens up
new possibilities for professionals. Using this
technology, it is possible to reduce the cost of
rehabilitation process and patient care, and
manage resources properly. Itis a powerful tool
for connecting the physical and virtual realities,
with which doctors and surgeons can increase
the patient's level of confidence in the doctor
and the therapy.

Ccblnka:
https://elibrary.ru/item.asp?id=44081306

NCMNONIb3OBAHUE TEXHOJIOTMN BUPTYAJIbHOW PEAJTbHOCTU B

MEOVUUUNHE

THE USE OF VIRTUAL REALITY TECHNOLOGIES IN MEDICINE

AsTopbl: BAPALLKO EJTEHA HUKOJ/TAEBHA, KO-
MAPOBA KPUCTWHA ®EAOPOBHA, BATOBA
BUKTOPUA ANNEKCEEBHA

KoHdpepeHuuma: HAYYHbIE MCCNEAOBAHUA B
COBPEMEHHOM MWPE. TEOPUA U MPAKTUKA,
YenabuHck, 13 aHBaps 2023 roga
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Author(s): Barashko Elena  Nikolaevna,
Komarova Kristina Fedorovna, Batova Viktoria
Alekseevna

Abstract:

Virtual reality technologies are being researched
on the example of their applications in
medicine. The subject of the study is the study

AHHOTaUWA:

MNpoBOAATCA NCCAeA0BAHNSA TEXHONOTNIA BUPTY-
aNbHOW peanbHOCTX Ha NpuMepe NX NprMeHe-
HWUIA B MeguumHe. MNpegMeTom nccieoBaHUS
ABNAETCH U3yYeHMe MeTOLO0B peabunmtaumm
60/1bHbIX NOCNe NHCyNbTa. Llenb paboTsl - npo-
BECTUM aHaNM3 M3BEeCTHbIX MeTOA0B, KOTOpble
MCNONB3YIOT BUPTYanbHY peasibHOCTb. B faH-
HOW paboTe npeAacTaBieHbl MeToAbl peabunu-
Taunm 60bHBLIX C MOMOLLBIO NCMNOIb30BaHMSA
BUPTYyaSbHOWM peanbHOCTN.

VR B MEONUUNHE
VR IN MEDICINE

ABTopsbl: Conosei K. B., BonbHoBa B. A.
XypHan: HayuHas KOHdepeHLMs Yy4allnxcs
Konnezxa: matepuanbl 58-1 Hay4yHON KOHbe-
PeHLMN acrnnMpaHToB, MarncTpaHToB U CTyAeH-
ToB bI'YVP, MmnHck

YAK/UDC: 004.891.3

AHHOTaUWA:

NccnepoBaHa TexHONOrVs BUPTyasibHOW pe-
anbHoOCTU. E€ B3ammogencTame ¢ nogbmu. Ka-
Kyt0 po/ib BUPTyasibHas peanbHOCTb UrpaeT B
MeanuMHe. PaccmoTpeHmne BUPTYyanbHOW pe-
aJIbHOCTN Kak 0byyeHune CTyAeHTOB-MeANKOB.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

of methods of rehabilitation of patients after
stroke. The purpose of the work is to analyze
known methods that use virtual reality. This
paper presents methods of rehabilitation of
patients using the use of virtual reality.

Ccblnka:
https://elibrary.ru/item.asp?id=50321977

Author(s): Solovei K.V., Volnova V.A.

Abstract:

The technology of virtual reality is investigated.
Her interactions with people. What role does
virtual reality play in medicine. Considering
virtual reality as teaching medical students.

Ccbinka:

https://libeldoc.bsuir.by/
handle/123456789/49107

BUOTEXHUYECKUME, MEOUUUNHCKUE U SKOJTOTMHECKUE CUCTEMBDI,
N3MEPUTEJIbHbIE YCTPOUCTBA N POBOTOTEXHUYECKUE KOMIMJIEKCDI -

BUOMEOCUCTEMDbI-2022

KoHdepeHuuna: BUOTEXHUYECKWNE, MEAW-
UMHCKWME N 3KOJTOTMYECKUE CUNCTEMBI,
V3MEPUTENbHBLIE YCTPOWUCTBA U POBOTO-
TEXHUYECKWE KOMIIEKCBlI - BUOMEACK-
CTEMBbI-2022, PasaHb, 07-09 pexkabps 2022 .
YAK/UDC: 615.47:621.37/89

ISBN/ISSN: 978-5-907568-48-8

AHHOTaUWS:
COOopHMK BKAKOYaAeT MaTepwanbl AOKNALOB
Bcepoccniickoh Hay4HO-TEXHUYECKON KOoHde-

PEHLNN CTYAEHTOB, MONOAbBIX yUYEHbIX U CreLm-
anuctoB «buotexHnueckre, mMeauLMHCKME W
3KoIorMyeckne  CUCTeMbl, U3MepuUTe/bHble
yCTpOMCTBA U poBOTOTEXHMYecKe KoMMiek-
cbl» (bnomeacuctembl - 2022). OcBelyatoT-
Cs BOMPOCbl 06pPaboTKM HUOMEANLMHCKON W
3KONOrnYeckon wnHpopmaunm, npuMeHeHUs
N3MEPUTENbHO-BbIYNCINTENIbHBIX  KOMMIeK-
COB B MejuLMHe N 3KONOr1K, aBTOMaTM3aLnm
cbopa AaHHbIX O Pa3BUTUN 6ONE3HN N COCTOS-
HUW 340pOBbS H6OJIbHbIX, PAa3pPaboTKK cUCTeM
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N YCTPOWCTB BO3AENCTBUS Ha buonormyeckme
06BbeKTbl, @ Takxe WHPOPMaLNOHHO-U3MepU-
Te/lbHble YCTPOMCTBa M POBOTOTEXHUYEeCKne
KOMIJ1eKCbl.
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Ccbinka:
https://elibrary.ru/download/

elibrary_50095057_24814736.pdf#page=345

PACLULMPEHHAA PEAJIbHOCTb: MPUMEHEHUWE U TEHOEHUWUN PASBUTUA
EXTENDED REALITY: USAGE AND DEVELOPMENT TENDENCIES

ABTopbl: TnagyH C. HO., KpusoLwleeBa M. A, Jla-
noyxosa [. A., Cokonosckuin U. C.

XypHan: HayyHas KoHdepeHuMs y4alumxcs
Konneaxa : matepuanbl 58-n HayuHOn KoHde-
pPeHLMN acnMpaHTOB, MarncTPaHTOB U CTyAeH-
ToB bI'YVP, MnHck

YAK/UDC: [004.946+004.921+004.923]:[37+61+
339+629.78+658.5]

AHHOTaAUMA:

PaccMOTpeHO npriMeHeHVe TexXHONorni pac-
LUVMPEHHOW peanbHOCTU B chepax MeauLMHbI,
KOCMOHABTUKW, MPOU3BOACTBA, TOProsBAn W
obpa3oBaHuA, NpoBejeH aHann3 ee JasibHel-
Lero pasBuUTUS B pasinyHbIx chepax gesTenb-
HOCTM 4enoBeka. OnNucaHbl NMpUMeHsoLWecs
TeXHONOrMM paclUMpeHHOM peanbHOCTU Ha ce-
FOAHAWHNY AeHb. OnpegeneHbl 0COBEHHOCT
NCMONb30BaHNA PaCcLLUMPEHHON peanbHOCTV B
MeAuLUMHe, KOCMOHAaBTUKe U Apyrux chepax.

Author(s): Gladun S.Y, Krivosheeva M.A,
Lapoukhova D.D, Sokolovsky I.S.

Abstract:

The use of the XR technologies was considered
in spheres such as medicine, cosmonautics,
manufacturing, trade and education, carried
out the analysis of its further development
in various spheres of human activity. The XR
technologies in general was described. The
usage of XR technologies today was described.
The features of the use of extended reality in
medicine, astronautics and other fields was
determined.

Ccblnka:

https://libeldoc.bsuir.by/
handle/123456789/49084

| LNDOPOBbIE TEXHOJTON'M B MEOULIMHE

ABTOpPBLI: YymaueHko H.3.

XypHan: IPOEKTUBHbIA ~ MEHEIXMEHT
34PABOOXPAHEHWA: cTpaTernm MHHoOBaLmiA
YAK/UDC: 614.2:001.895:005:005.745
ISBN/ISSN: 978-5-7213-0800-0

AHHOTaUWA:

Lenbto crtatbn aBnsgetca 0630p UuPpoBbIX
TEXHONOrMN, NPUMEHSIEMbIX B MeauuViHe, B
YaCTHOCTK, BONbLUNX AAHHbIX, MCKYCCTBEHHO-
r0 WHTeNNeKTa, NHTeNIeKTYa/lbHbIX YCTPOMCTB,
TenemMmeanUMHbl, obneryarolmx okasaHue me-
AVILMHCKNX YCNYTr B YCNOBUSAX HaNpPsXeHHOwW

22 | OdopMEHHbIE CTaTbu

Abstract:

The purpose of the article is to review digital
technologies used in medicine, in particular,
big data, artificial intelligence, smart devices,
telemedicine, which facilitate the provision of
medical services in a tense pandemic situation
in the world. The directions for the development
of digitalization of medicine within the
framework of convergent NBICS technologies
have been announced; the factors influencing
the implementation of these technological
solutions are determined. The problems of
introducing digital technologies in medicine are

NaHAEMUNYECKON CUTyaumn B MUpe. 3asiBieHbl
HanpaB/ieHNsa pa3BuUTUS LMPpoBM3aLNL Meau-
LMHbI B pamMKax KoHBepreHTHbIX NBICS-TexHo-
norvin; onpegeneHbl ¢GakTopbl, BAVSOLWME Ha
BHeJpeHMe YyKa3aHHbIX TeXHOJIOrMYecknx pe-
weHnii. CbopmynmpoBaHbl NpobieMbl BHepe-
HUA LMPPOBLIX TEXHONOTNM B MeANLMHE.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

formulated.

Ccblnka:

https://sgmu.ru/docs/effective2022.
pdf#page=365

OCHOBHDbIE TEHOEHUWMU MPUMEHEHUA TEXHOTOM'M OOMNOJIHEHHOWUN U
BUPTYAJIbHOW PEAJTIbHOCTU B 30PABOOXPAHEHUU

ATopbl: C.A. YepenaxmH

KoHdepeHuua: XXII MexpervoHanbHas cCTy-
AeHueckas KoHbepeHuua «Lndpposas TpaHc-
dopmaL s SKOHOMUKN: HOBble BO3SMOXHOCTY U
HOBbIE BbI30BbI»

AHHOTaUWA:
[JaHHas paboTta nocesLlleHa TexXHONorn BUp-
TyanbHOW W AOMONHEHHOWN peanbHocTn (VR/

AR-TexHos1ornn)

Ccblnka:

http://www.kansk-tc.ru/
UserFiles/2022/05/06/23_sbornic_stud 2022.

pdf#page=58

UNDOPOBbLIE TEXHOM1ON'M B MHHOBALMOHHOM PA3BUTUN
COBPEMEHHOW CUCTEMbI 34PABOOXPAHEHUA

ABTOpbLI: Bopucos iBaH BanepbeBuny

XypHan: COBPEMEHHbIE TEHAEHLU W PASBU-
TNA HAYKU I MMPOBOTIO COOBLLECTBA
yAK/UDC: 336.5

ISBN/ISSN: 978-5-95283-876-5

AHHOTaUWA:

CTaTba MOCBSLLEHa WCCNefOoBaHUIO Mnepcrek-
TVB MPUMEHEHUs LNPPOBbLIX TEXHONOTNW B
Pa3BUTUN COBPEMEHHOIO 3/PaBOOXPAHEHMS.
BbisiBNneHbl HanpaBneHUs NpUMeHeHNsa UCKyC-
CTBEHHOrO WHTeNNeKTa U TeXHONOrin Aonosn-
HEeHHOW 1 BUPTYaNbHOW peasibHOCTN B MeAULM-
He. ViccnegoBaHbl 6apbepbl, MPenaTcTByOLL e
6bICTPOMY BHEeAPEeHUIO LNGPOBbIX TEXHONOMUIA
BO BpayebHyo NpakTuKy.

YKa3aHo, UTo MUCMNOo/b30BaHMe LNPPOBbLIX Tex-
HOMOTMIA UMeeT 6onblUuve nepcrnekTVBbl, Tpe-
byroLLMe rocyjapCcTBEHHOM NOAAEPXKKN B YaCTH
peLleHnsa BONMpocoB Gp1HaHCOBOMO 1 NPaBOBO-

The article is devoted to the study of the
prospects for the use of digital technologies in
the development of modern healthcare. The
areas of application of artificial intelligence
and technologies of augmented and virtual
reality in medicine are identified. The barriers
preventing the rapid introduction of digital
technologies into medical practice have been
studied. It is indicated that the use of digital
technologies has great prospects, requiring
state support in terms of resolving financial and
legal issues. Along with this, it is necessary to
take into account ethical considerations when
introducing digital technologies into medical
practice.

Ccbinka:
https://innova-science.ru/wp-content/
uploads/2022/06/sbornik-nauchnyh-trudov-

03.06.2022-str-4-1.pdf#page=136
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ro xapakrepa, a Takxe y4yeTa 3TUYeCKMX CO06-
PaXEHNA NPU BHEAPEHUN MX BO BpayebHyo
NpPaKTuKy.

2023

POJ1b BUPTYAJIbHbIX TEXHO/IOMMWN B CTOMATOJTOrMA
THE ROLE OF VIRTUAL TECHNOLOGIES IN DENTISTRY

ABTOpbl: [lynatos X.T.

KypHas: SKOHOMUKa 1 CoLMyM

N3patensctBo: OO0 «NHCTUTYT ynpaBnieHus 1
CoLManbHO-3KOHOMMYECKOro pasBnTUS»
NmnakT dakTop XypHana B PUHL, / Impact
Factor:

ISBN/ISSN: 2225-1545

AHHOTaUWA:

B cTraTtbe npeacTaBneHa nHGopMaLmsa 0 TOM, UTO
B BeK L$POBOM CTOMATONOINU BUPTYyalbHOE
NAaHNPOBaHMeE JleYeHNs CTaHOBUTCA BCE 60-
/lee BaXHbIM 3/IeMeHTOM CTOMAaTO/0rMyeckom
npakTukn. bnarogapa HOBbIM TexHoMOrn4e-
CKVIM JOCTVXKEHUAM B 06/1aCTV KOMMbIOTEPHO-
ro NPOeKTUPOBaHWA 1 aBTOMaTU3POBAHHOIO
nponseogctBa (CAD/CAM) 3ybHbLIX pecTaBpa-
LM, NpesckasyeMoe MexXAnNCLUNNINHapHOe ne-
YeHVe C NCNOoNb30BaHVEM MNoAXoAa 06paTHOro
NaaHNPOBaHMA MNPeACTaBAAETCA MONe3HbIM
ocyectBMMbIM. OTMeYeHo, 4To, 6narogaps
AOCTVXEHVAM B 061acTN MeAVLMHCKOW BU3Ya-
in3aumm N KOMMbHOTEPHOro NporpaMmMmnpoBa-
HWA, ABYMEpPHble oCeBble 1300paxeHnUs MoryT
6bITb 06paboTaHbl B gpyrve nepedopmaTmnpo-
BaHHble NMpejcTaBfeHnsa (carutrasbHble U KO-
POHabHbIe) U TpéXMepHble (3D) BupTyanbHble
MoOZenu, npeacTaBastoLne CO6CTBEHHYO aHa-
TOMUIO NaLneHTa.

Abstract:

The article provides information that in the age
of digital dentistry, virtual treatment planning
is becoming an increasingly important element
of dental practice. With new technological
advances in computer-aided design and
computer-aided manufacturing (CAD/CAM) of
dentalrestorations, predictableinterdisciplinary
treatment using a reverse planning approach
appears to be useful and feasible. It is noted
that, thanks to advances in medical imaging
and computer programming, 2D axial images
can be processed into other reformatted views
(sagittal and coronal) and 3D (3D) virtual models
representing the patient's own anatomy.

Ccbinka:

https://cyberleninka.ru/article/n/rol-virtualnyh-
tehnologiy-v-stomatologii

NMPUMEHEHUE TEXHOJTOT'M BUPTYAJIbHOU 1 OOMNOJIHEHHOM

PEAJIbHOCTU B MEOVWUMHE

AsTopbl: SAXAPYEHKO A. P., 3AXAPHEHKO Y. P.
KoHdepeHuumsa: IOMOHOCOBCKME HAYYHbIE
YTEHMA CTYZAEHTOB, ACMMPAHTOB W MO-
NOoAbIX YHEHbIX - 2022, ApxaHrensbck, 01-30
anpens 2021 roga
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Ccblnka:
https://elibrary.ru/item.asp?id=49181247

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

POJ1b U PASBUTUE VR-TEXHO/TIOITMN B COEPE MEAULUHDI
THE ROLE AND DEVELOPMENT OF VR TECHNOLOGIES IN THE FIELD OF MEDICINE

AsTopbl: BAEB IEHN AC/TAHBEKOBWNY, MA-
rOMAEB TAMVP/1IAH PAM3AHOBWY
KoHdepeHuma: SCIENCE AND TECHNOLOGY
RESEARCH - 2022, MNeTpo3aBoAck, 26 Aekabps
2022 ropa

AHHOTaUWS:

B oTON cTaTbe AaHO onpejeneHue 1 NoHATUE
BUPTYyaNbHOW peanbHOCTW. [Toka3aHa posb Tex-
HONOrVIN BUPTYa/IbHOM peanbHOCTU B MeANLN-
He, onuncbiBaeTcs Poccnncknii pelHOK. Paccma-
TpUBaKOTCA NpenmMyLLecTBa N HeJO0CTaTKU.

Author(s): Ebaev Deni Aslanbekovich,
Magomaev Tamirlan Ramzanovich

Abstract:

This article gives the definition and concept
of virtual reality, what it is. The role of virtual
reality technologies in medicine is shown, the
Russian market is described. The advantages
and disadvantages are considered.

Ccblnka:
https://elibrary.ru/item.asp?id=50031389

OB NCMNO/Ib3OBAHUU TEXHOJTOMM LONOJTHEHHOM PEA/TbHOCTU B

COEPE MEOULINHDI

AsTopbl: MNonbmkos WN.K., FfongobuHa .M.
XypHan: HOBbIE MMHOOPMALINOHHbIE TEX-
HOJTOI M KAK OCHOBA 3OPEKTMBHOIO VK-
HOBALMOHHOIO PA3BUTUA

YAK/UDC: 62

ISBN/ISSN: 978-5-00177-489-1

AHHOTaUWA:
MNpoBeseH aHanu3 KMCNOJIb30BaHWA TeXHOJO-
A AOMOJIHEHHOW peanbHOCTU B MeAuuMHe.

O6oCHOBaHa aKTyanbHOCTV WCCAe0BaHUM,
CBAI3aHHbIX C pa3paboTkon LMPPOBLIX CPeaCcTB
AOMONHEHHOW peanbHOCTU A5 pelleHns pas-
NINYHBIX 3a/a4 B MeULMHCKOW chepe

Ccblnka:

https://aeterna-ufa.ru/sbornik/NK-439.
df#page=30

NPOB/EMbI U PUCKU MPUMEHEHWA OOMNONHEHHOW PEANTbHOCTU
PROBLEMS AND RISKS OF USING AUGMENTED REALITY

AsTopbl: LLAPABOBA M.M.

KoHdpepeHums: MOBW/IbHbIV BU3HEC: MEP-
CMNEKTVBbI PA3BUTVA W PEANTSALUNI CU-
CTEM PAANOCBA3N B POCCMN 1 3A PYBE-
XXOM, MockBa, 26-27 okTabps 2022 roga
YAK/UDC: 654.16

Author(s): Sharavova Mariya

Ccbinka:
https://elibrary.ru/item.asp?id=49800914
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COBPEMEHHbIE OOCTUXEHUNA U NEPCMNEKTUBbI MPUMEHEHWUSA
TEXHOJIOIM'MM BUPTYAJTbHOW PEAJIbHOCTU B MEAUUUHE
MODERN ACHIEVEMENTS AND PROSPECTS FOR APPLICATION OF VIRTUAL REALITY

TECHNOLOGIES IN MEDICINE

ABTopbl: CepebpeHHrKkoBa M.J1.
KoHdepeHuuma: XXX MexayHapogHas Hayu-
HO-NpakTnyeckas KoHdepeHUus

YAK/UDC: 62

ISBN/ISSN: 978-5-6045535-4-1

AHHOTaUWA:

CraTba nocBsiLLEeHa PacCMOTPEHUIO BOMPOCa
NPaKTNYeCKoro WMCnoJib30BaHUS TeXHONOrvi
BUPTYaNbHOW peanbHOCTM U MNPOrHO3MpoBa-
HUIO NepcrnekTMB VX AafibHelLero pasButus
B OTPaCun 34paBooXpaHeHus. PackpbITO MoHSA-
TNe «BYpPTyasibHas peanbHOCTb», JaHbl NprMe-
pbl NCMONBb30BaHUSA TEXHONOTNI BUPTYalbHOMN
peanbHOCTU B MeANLMHE, N3/TI0XKEeHbI Nepcnek-
TVBbI UX AaJibHelLero BHeApeHUs 1 pa3BuUTUSA
B cdepe 34paBoOOXpaHeEHNs, a Takxke Ha3BaHbl
NpenaTcTBuUsg, TOPMO34LLMe 3TOT rnpoLiecc.

ABTopbl: Serebrennikova M.L.

Abstract:

The article is devoted to considering the issue
of practical use of virtual reality technologies
and forecasting the prospects for their further
development in the healthcare industry. The
concept of «virtual reality» is revealed, examples
of the use of virtual reality technologies in
medicine are given, the prospects for their
further implementation and development in
the healthcare sector are outlined, and the
obstacles that hinder this process are identified.

Ccblnka:
https://akTyanibHOCTb.pd/AST-33

originalmaket_N-1.pdf#page=126

| PETMOHAJIbHAA MHOOPMATUKA (PU-2022)

KonpepeHuua: PETMOHA/IBHAA WH®OPMA-
TUKA (PN-2022), CaHkT-MNeTepbypr, 26-28 oKTS-
6psa 2022 .

YAK/UDC: (002:681):338.98

AHHOTaAUWA:

B c6bopHUMK BOWWIN MaTepuanbl AOKNALOB, OX-
BaTbIBalOLLMX LUMPOKUA KPYr HarnpasieHWiA:
FocyfsapcTBeHHass nMonuTuka WHPopMaTU3a-
umn. LUndposaa skoHoMuKa; TeopeTmyeckume
npobnembl NHGOPMATUKK U UHOPMATU3aLUN;
TenekoOMMyHUKALMOHHbIE CeTU U TEXHONOrN;
NHPopmaLmoHHasa 6e3onacHocTb; [paBoBble
npobnembl HPopmaTu3aunm; MHGopmaLmoH-
HO- ncmxonornyeckas 6esonacHocTb; VIHGop-
MaLMNOHHbIE TEeXHONOrMN B 3KOHOMWKeE; WH-
dbOpMaLMOHHbIE TEXHONIOTUN B KPUTUYECKUX
nHpacTpyktypax; NHPopMaLMOHHbIE TeXHO-
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Nnornu Ha TpaHcnopTe; MIHbopmaLuoOHHbIe Tex-
Honorum B obpasoBaHuy; MHPOPMaALMOHHbIE
TEXHONOMN B MeANLIVIHE N 34PpaBOOXPaHEeHN;
NHPopMaLMOHHbIE TEXHONOIMU B 3KONOTUW;
NHPopMaLMOHHbIE TeXHONOrMK YynpaBieHUs
06BbEeKTaMy MOPCKON TEXHUKN N MOPCKOW WH-
bpactpykTypbl; MHPOpMaLMOHHBIE TexXHOO0-
MM B An3ariHe, neyatm N MeAnNaVNHAYCTPUY;
feonHbOpMaLMOHHbIe cucTeMsbl; VIHGopmaLuu-
OHHble TEXHONOrMN B COLMOKOMMbIOTUHIE, a
Takxe Matepuasibl MONOAEXHOM HAYUYHOW LLIKO-
Nbl «/IHTennekTyanbHble 6e3onacHble MHGOP-
MaLMOHHbIE CUCTEMBbI U TeXHONOorn». NpesaHa-
3HayeH 415 LUMPOKOro Kpyra pykoBoAuTenew
N cneumanncToB OPraHoOB rOCYAApPCTBEHHOMN
BNACTW, aKaAEMUYECKUX Y4UpexAeHUn, BbIC-
LWNX Y4ebHbIX 3aBefeHNn, Hay4YHOo-1ccne0Ba-
TeNbCKMX U HAYyYHO-MPOM3BOACTBEHHbLIX Npes-

npuAaTUA 1 opraHmsaumin CaHkT-lNeTepbypra
N APYrUX PernoHoB, Creunann3vipyroLLmxca B
obnactu MHpopmaTmM3aymmn, CBA3N N 3aLUUTHI
NHGopMaLnK.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

Ccbinka:
https://elibrary.ru/download/

elibrary_49977019_36697823.pdf#page=394

OONOJIHEHHAA PEAJTIbHOCTb B MEOAULIMHE

AUGMENTED REALITY IN MEDICINE

ABTOpbI: HamuoT E.A.
XypHan: International
Information Technologies
N3patenbctBo: Jlabopatopusa OTKpbITbIX WH-
dopmaumoHHbIX TexHonoruin ¢pakynbteta BMK
MY nm. M.B. JlomoHocoBa

ISBN/ISSN: TMeyaTHbln: 2307-8162, dneKTpOH-
Hblin: 2307-8162

Journal of Open

AHHOTaUWS:

[lornonHeHHasa peanbHOCTb — 3TO aKTyasbHOe
HanpasneHne B COBPEMEHHOWN KOMMbHOTEPHOW
nHXeHepurn. OCHOBHOW 3a4a4ein JONO/IHEHHOM
peanbHOCTU ABNSETCH MepeHeceHne Tpexmep-
HbIX BUPTYa/ibHbIX 06BEKTOB B peasbHOM Bpe-
MeHW B TPEXMEPHYIO peanbHyto cpedy. [laHHas
TEXHOJIOTVA OT/INYAETCHA OT TEXHONOTNN BUPTY-
aNbHOW peasnibHOCTY, B KOTOPOW NO/b30BaTeNb
cnocobeH MOJIHOCTbID MOrpy3nTbCA B BUPTY-
aNnbHbIA MUP. TaknM 06pa3oMm, 3a CHEeT BO3MOX-
HOCTW reHepupoBaHUA KakUX-1Mbo Tpexmep-
HbIX O6BEKTOB U AaJibHelLen NX nHTerpaumnm
B peasibHyto cpejy, TeEXHONOrMN JOMONHEHHON
peanbHOCTU LUMPOKO MCMONb3YHTCA B XMPYpP-
rM4eckom NpakTrke, a MIMeHHO B 0by4YeHunu by-
Aywx xmpypros. C MOMOLLbI AOMOAHEHHON
peanbHOCTU CTano BO3MOXHbIM MOJeNnpoBa-
HVe pa3NINYHbIX ornepauuini B pexxmmMe OHNaViH,
YTO 3HAUUTENbHO oberyaet, HanpuMep, Npak-
TUYECKYH 4acCTb 0byyeHus OyayLimx Xupyp-
ros. [pn NCNONB30BaHWN AAHHbIX TEXHONOTUIA
Bpay CnocobeH oby4nTbCa pasinyHbIM XUpPYp-
rMyecknM MaHUNynaumsam 6es 1cnoibL30BaHNS
Pa3NIMYHOro peasibHOro y4ebHoro matepmana,
KOTOPbI/ 3a4acTyto ABASETCA JOCTAaTOYHO AO-
POrVIM U CUNbHO OT/INYAOLLMMCA OT peasbHbIX

Abstract:

Augmented reality is an actual trend in
modern computer engineering. The main
task of augmented reality is to transfer three-
dimensional virtual objects in real-time
into a three-dimensional real environment.
This technology differs from virtual reality
technology, in which the user can fully immerse
himself in the virtual world. Thus, due to
the possibility of generating any 3D-objects
and their further integration into the real
environment, augmented reality technologies
are widely used in surgical practice, namely
in training future surgeons. With the help of
augmented reality, it has become possible to
simulate various surgeries online, which greatly
facilitates, for example, the practical part of
the training of future surgeons. Using these
technologies, the doctor can learn different
surgical manipulations without using different
real training material, which is often quite
expensive and very different from the real
tissues and organs that the surgeon has to face
in the future. This article will consider various
engineering features of augmented reality,
which are used in different sections of surgery.

Ccbinka:

https://cyberleninka.ru/article/n/
dopolnennaya-realnost-v-meditsine
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TKaHeW 1 OpraHoB, C KOTOPbIMU NPUXOAUTCS B
AanbHeNLWeM CTanKnBaTbCa XMpypry. B faHHO
cTaTbe 6yAyT pacCMOTPeHbl Pa3NYHbIe NHXe-
HepHble 0CO6eHHOCTU AOMONHEHHOI peanbHo-
CTW, KOTOPble MPUMEHSIOTCS B Pa3HbIX pasje-
Nax Xxmpypruu.

2023

NCNOJIb3OBAHUE TEXHOJTOTMN BUPTYAJIbHOW PEAJTbHOCTU B

MEOVWUMHE

AsTopbI: IABALL T.B., APBY30BA A A.

XypHan: MOMTO/IbIE YYEHbIE - PA3BUTUIO HA-
LIVIOHA/TbHOW TEXHOTOTMYECKOW MHWLMN-
ATWBbI (MOWCK)

Yupeantenu: WBaHOBCKUA TOCYyAapCTBEHHbIN
NONUTEXHNYECKN YHUBEPCUTET

NmnakT ¢akTop XxypHana B PVHL, / Impact
Factor: 0,05
YAK/UDC: 004.946

Ccblnka:
https://www.elibrary.ru/item.asp?id=46344924

O MPUMEHEHUUN TEXHONOINA BUPTYAJIbHOM PEAJTIbHOCTU B

MEOVLMHCKOW COEPE

ABTOpbI: TongobrHa A.M., Monbmkos N.K.
KypHan: HAYKA N HAYYHbIN MOTEHLMAN -
OCHOBA YCTOMNYMBOIO
NMHHOBALVOHHOTIO PA3BUTNA OBLLLECTBA
YAK/UDC: 00(082) + 001.18 + 001.89
ISBN/ISSN: 978-5-907582-71-2

AHHOTaAUWSA:
MNpeactaBneHo 060CHOBaHME aKTyasllbHOCTU

TECHNOLOGIES USAGE IN HEALTHCARE

AsTopbl: TAPACEHKO E.A., SUTENb M.4.
DOI: 1025881/18110193_2021_2_46

AHHOTaUWA:

CTaTbs NpeAcTaBaseT cO60M aHaIN3 OCHOBHbIX
TeHAEHLUNI, MepcrnekTuB, orpaHnyeHnin n ¢ak-
TOPOB, BANAOLWMX Ha MPUMEHEHVEe TexHOJIO-
rMiA BUPTYanbHOW 1 AONOJIHEHHOW peanbHOCT
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nccnefoBaHUiA,  CBA3AHHBLIX C  Pa3paboTKown
CPeACTB BUPTYaNbHOW peanbHOCTU ANS peLue-
HWSA Pa3nnyHbIX 33434 B chepe MeANLMHbI.

Cecbinka:
https://ami.im/sbornik/MNPK-428.

pdf#page=104

BUPTYAJ/IbHAA MEOULUUNHA: OCHOBHbIE TEHOEHLUUU
NMPUMEHEHWUNA TEXHOJTIOMM OONONTHEHHOWM 1 BUPTYAJTTbHOM
PEA/TbHOCTU B 30PABOOXPAHEHUN

VIRTUAL MEDICINE: MAIN TRENDS OF AUGMENTED AND VIRTUAL REALITY

Author(s): TARASENKO E.A., EIGEL M.YA.

Abstract:

The purpose of the article is to identify the
main trends, prospects, limitations, and factors
affecting the usage of virtual and augmented
reality technologies in healthcare. The article is
based on the author’'s qualitative sociological

B 34paBoOOXpaHeHnn. B ocHOBY CTaTbW 3an10Xe-
HO aBTOPCKOe KayecTBeHHoe uccnegoBaHme ¢
npyMeHeHneM mMeToda rNybuHHOro 3KCnepT-
HOro WHTEPBbIO, PecrnoHAeHTaMn B KOTOPOM
BbICTYMWIN BPayK, 3KcnepTbl chepbl 34paBoOOX-
paHeHusa n IT- nHayCcTpuK, a Takke ob3ope 3a-
PYO6EXHbIX 1 POCCUNCKNX NyHANKaLUIA.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

study, with the usage of in-depth, expert
interview methods, and a review of foreign and
Russian publications.

Ccbinka:
https.//www.researchgate.net/profile/Elena-
Tarasenko-2/publication/355248431_Virtual
medicine_main_trends_of_augmented
and_virtual_reality_technologies_usage_in
healthcare/links/61cb4748da5d105e5502b52a/

Virtual-medicine-main-trends-of-augmented-
and-virtual-reality-technologies-usage-in-

healthcare.pdf

NCMOJIb3OBAHUE TPEHUPOBOK B CPELLE BUPTYAJIbHOW PEAJIbHOCTU
anga ynyyYweHUa CTATOKUHETUYECKOW YCTONUYMBOCTU
THE EFFECTIVENESS OF TRAINING IN A VIRTUAL REALITY ENVIRONMENT TO

IMPROVE STATOKINETIC STABILITY

ABTOpbI: MapbeHko W. T1., Jlnxaues C. A., Mo-
xenko M. 1.
YAK/UDC: 61:612.88

AHHOTaUWA:

LLiInpokass pacnpoCTpaHEHHOCTb CTaTOKWMHe-
TUYECKMX PacCcTpPOMCTB Npu  3aboneBaHUAX
HepBHOW cucTeMbl 0bycnaBnMBaeT Heobxoau-
MOCTb MOMCKA HOBbLIX METO/0B W TEXHOIOTNI
ANA MeANUMHCKOW peabunutaumm n ynydllie-
HUS KayecTBa XM3HW naumeHTa. TpeHVpPOoBKN
B AOMOJ/IHEHHOW M BUPTYaZbHOM peasibHOCTU
CO34at0T cpesy MOJIMMOAANIBHON CeHCOPHOW
apdepeHTauMK, aKTUBMPYIOLLYHD MEeXaHU3M
«0bpaTHOM CBA3U» AN YCUNEHUST NMPOLEeccoB
BOCCTaHOBMeHUs. [lokasaHa 3¢PpeKTUBHOCTL
MCNONb30BaHNA TPEHWPOBOK B Cpeje BUPTY-
aNlbHOW peanbHOCTW, Kak MeToZa BOCCTaHOB/e-
HUS HAPYLUEHNIA CTaTOKNHETUYECKOWN YCTONYN-
BOCTW.

Abstract:

The big prevalence of statokinetic disorders in
nervous system diseases shows the necessitates
to search for new methods and technologies of
medical rehabilitation and improvement of the
patient's quality of life. Training in augmented
and virtual reality creates an environment of
polymodal sensory afferentiation that activates
the "feedback" mechanism to enhance recovery
processes. The effectiveness of using training
in a virtual reality environment as a method in
restoring violations of statokinetic stability is
shown.

Ccblnka:

https://libeldoc.bsuir.by/
handle/123456789/49569
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MOUCK 3AKOHOMEPHOCTEW HA 33C NMPU CUMYNALIMUN TPEBOXXHO-
®OBUYECKOW CUTYALIUUN B CPEAE BUPTYAJIbHOW PEANTbBHOCTU
SEARCH FOR EEG SIGNAL PATTERNS IN SIMULATING PHOBIC ANXIETY DISORDER

SITUATIONS IN A VR ENVIRONMENT

ABTOpbI: Teiykos A.HO., YepHbiwos A.C., Yypa-
koB I.MN., Ongawes 3.M., bod¢aHosa H.C., Aau-
mypazos A.K., FTopbyHoB B.H., 3onotapes P.B,,
HukntrH M.C.

XypHan: MHbopmaymoHHO-ynpasagoLwme cu-
cTembl

N3patenbctBo: degepanbHoe rocyAapcTBeH-
HOe aBTOHOMHOe 0bpasoBaTesibHOe yuypex/je-
Hue Bbiclero obpasosaHus «CaHkT-leTep-
O6yprcknii  rocyfapcTBeHHbIN  yHUBepcuTeT
a3pOKOCMUNYECKOro NpMbopoCTPOeHUS»

DOI: 10.31799/1684-8853-2022-4-58-67
YAK/UDC: 004.946

ISBN/ISSN: 1684-8853

AHHOTaAUMA:

BeedeHue

dddekTrBHAA 1 OnepaTMBHAsA NOCTAHOBKA AW-
arHOCTUYeCKNX 3aKOYEHVIA 0 HaNUYNKU TPeBo-
XHO-bOobUYecknx paccTpomncTs TpebyeT coBep-
LLIEeHCTBOBaHMUSA CyLLEeCTBYHOLLMX N Pa3paboTky
HOBbIX CMOCOBOB AMArHOCTUKN W NeYeHns na-
LMEHTOB, B TOM YKncC/e C NpUMeHeHNeM TexXHo-
NOrV BUPTYanbHOW peanbHOCTU.

Lesno

NccnepoBaTh peakumto MCNbITYeMOro Ha CTu-
MY/, BbI3bIBAOLLMIA CTPaX, NPOTVBOMNOCTaB/EeH-
HblA Yepe3 CLeHbl BUPTYaJibHON peanbHOCTU
(HaxoxaeHVe Ha BbicoTe). OnpeaennTe Mapke-
pbl Ha 3nekTposHLUedanorpadmyeckoM CuUrHa-
Nle, accoummpoBaHHble C YPOBHEM TpeBOrv u
BOCMPUNMUYNBOCTA VCMBITYEMOro B Cpeje BUp-
TyanbHOW peanbHOCTH.

Memoosi

NcnbiTyemble NOrpyxanvuce B BUPTYaNbHYHO
peanbHOCTb C MPOXOXAEHVEeM aHKeTUPOBaHWA
CaMOOLEeHKW, perncrpaunen snekTposHueda-
norpaduyeckoro curHana u crnekTpanbHbIM
aHaNN30M CUTHAJIOB B PA3/INYHbIX YaCTOTHbIX
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Abstract:

Introduction

Effective and prompt formulation of diagnostic
conclusions about the presence of anxiety-
phobic disorders requires the improvement of
existing and the development of new methods
for diagnosing and treating patients, including
the use of virtual reality technology.

Purpose

To analyze a reaction of an individual to a
stimulus that triggers a fear response to virtual
reality scenes (height exposure). To identify
electroencephalographic (EEG) signal markers
related to the level of anxiety and virtual reality
environment susceptibility of an individual.
Methods

A group of nine conditionally healthy males
aged 23 to 26 years old who reported neither
history of somatic symptoms nor organic
brain disorders was formed to conduct the
research. The immersion into virtual reality
was accompanied by the registration of EEG
signals and subsequent completion of a self-
assessment questionnaire by the subjects.
Results

The state of rest (a reference value) and the
state of high emotional stress experience (at
the height of a skyscraper) in the virtual reality
environment were compared. The results
obtained allow to make a conclusion that the
simulated situation of being at a height causes
a decrease in the indices of alpha, theta, beta
rhythms, and an increase in the delta rhythm
index of the EEG signal relative to the state
of rest in various subjects, regardless of the
intensity of fear manifestation.

Practical relevance
Theconductedresearchisamongthe pioneering
studies in assessing the effect of virtual reality

AVanasoHax B cpeje CTaTUCTUYeCKOro npo-
rpammupoBaHus R sepcrn 4.1.2.

Pe3ynemamel

Ana nposeAeHVA unccnefoBaHUA CHoOpPMUpPO-
BaHa rpynna WCnbITyeMblX U3 AeBATU YC/10B-
HO 340POBbIX MYXUYVH B BO3pacTe OT 23 A0 26
NeT, OTPMLABLLNX XPOHUYECKMe cOMaTnyeckmne
3abosieBaHNs B aHamMHese, OpraHu4yeckune 3a-
6oneBaHNA ronoBHoro Mosra. [lposegeHo
CpaBHEeHMEe COCTOAHWA TOKOA (3TaJlOHHOro
3HaueHns) U COCTOAHNSA B Cpejie BUPTyaslbHOM
peanbHOCTU UCMbITyeMbIX B MOMEHT BbICOKOW
3MOLMOHANBHOM Harpysku (Ha BblcOTe Hebo-
ckpeba). lMonyyeHHble pe3ynbTaTbl MO3BOASA-
HOT CAenaTtb BbIBOA, UTO CUMYNALNA CUTYaLun
HaxXoXJeHNSA Ha BbICOTE Y Pa3/INYHbIX UCMbITY-
eMbIX, He3aBMCMMO OT MHTEHCUBHOCTW MPOSAB-
NeHWNA CTPaxa, Bbl3blBaeT CHUXeHne NHAEKCOB
anbda-, TeTa-, 6eTa-puTMOB 1 YBEeNNYEHNE VH-
feKca AenbTa-puTMa Ha 31eKTpo3HLedanorpa-
drUecKkoM curHane OTHOCUTENIbHO COCTOSIHWSA
NOKOS. BbiABNe€HHbIE 3aKOHOMEPHOCTY MO3BO-
NAKOT OUEHUTb YPOBEHb TPEBOrM 4YesioBeka B
cpege BMPTyasibHOM peasibHOCTU.
[pakmuyeckas 3HaYUMOCMb

PesynbTaTbl mMccnefoBaHUin MOryT ObiTb UC-
NONb30BaHbl MpY pa3paboTke HOBbIX KAU-
HUYeCKUX MeTOAVK ANArHOCTUKM  TPEeBOX-
HO-GOBNYECKMX PACCTPONCTB C NPUMEHeHMeM
TEXHONIOTMN BUPTYanbHOW peanbHOCTU. OHU
MO3BOJIAT MOBbLICUTE YPOBEeHb OOBLEKTVNBHOM
OLIEHKW MCUXO3MOLIMIOHANbHOIO COCTOAHNSA Ye-
NnoBeKa rnyTem BbIBMEHNS 0O beKTUBHbIX 3/1eK-
TPOPU3NONOrMYECKNX MapKepoB, 3aperncTpu-
POBAaHHbLIX Y YenoBeKa B Nepuoj HaxoxXaeHns
ero B cpejie BMPTYaNbHOWN peanbHOCTU.

technologies on human phobic anxiety state.
Some objective electrophysiological markers
related to the level of anxiety were determined
to confirm the presence of patterns in the
functional state of the cerebral cortex with a
sense of anxiety in individuals immersed in a
virtual reality environment.

Ccblnika:
https://cyberleninka.ru/article/n/poisk-

zakonomernostey-na-ees-pri-simulyatsii-

trevozhno-fobicheskoy-situatsii-v-srede-
virtualnoy-realnosti
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B nepwog naHgemum ropaszgo 6bicTpee npo-
XOAMN npouecc TpaHcdopmaunm 6busHeca u
BHeApeHNsA COBPeMeHHbIX TeEXHONOrnM, NMoOMo-
FatoLLMX NPOABUXEHUIO, YNYULLEHUIO NO3ULUIA
Ha pbIHKE, B3aUMOZAENCTBUIO C KAMEeHTaMW 3a
cyeT aBTOMaTu3auum u uyudposmsauymn. Op-
raHmsaumm Bcex cdep 3KOHOMUKN 6blIN Bbl-
HYXJeHbl OCBamBaTb HOBble TexHosorvu. B
34paBoOOXpaHeHN HeEOHXOAMMOCTb TaKoro rne-
pexoja 6bla 0COB6eHHO 3aMeTHa U Ha Bpewms
OCBOEHUSA HOBbIX TEXHONIOTM BpeMeHU 6bl10
ropasfo MeHblle, YeM B ApYyrux oTpacasax no-
CKONbKY 060CTPUINCH BOMPOChI AOCTYMHOCTY
MeAnLUMHCKOn nomown. Lindposas TpaHcdop-
Maumsa npouecca obyyeHus CTyAeHTOB-meau-
KOB 0byc/ioB/ieHa NpUMEHeHUeM AUAXUTaNu-
3aumm (digitalization) pa3Hbix cdep 3KOHOMUKM
B CHWXEHWU HeraTMBHOIO BAVSHUSA KPU3MCa
B Nepuros 60pbbbl ¢ HOBOV KOPOHABWPYCHOW
nHoekymen (COVID-19). Ans 60nbLUMHCTBA
CTPaH, TUNNYHbLIMU NpobieMaMy B OpraHu3a-
LN 34paBOOXPaHEHVSA SBAAIOTCS AOCTYMHOCTb
MeANLMHCKON MOMOLLY U pacTyLMiA CPOC Ha
MeAULMHCKMe YCIYyrin Npy KagpoBoM gdeduuunTe
B oTpacau. MNMpumMeHeHre LUNPpPOBbIX TEXHOO-
rMiA MOMOraeT B 1X peLueHuin. B cBoto ouepe/sb,
pasBUTME TEXHOIOTUNIA MOBUIBLHOMO 34PaBOOX-
paHeHns (mhealth), 371eKTPOHHbLIX MeANLUH-
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OUNIXKUNTAN-TEXHOJTOTMU B MEOMUMHE KAK CINMOCOB PEWLEHUA
MPOBJIEMbI OOCTYMNHOCTU MEAULUMHCKOW NOMOLLUU B YCNOBUAX

DIGITAL TECHNOLOGIES IN MEDICINE AS A WAY TO SOLVE THE PROBLEM OF
ACCESSIBILITY OF MEDICAL CARE IN CONDITIONS OF STAFF DEFICIENCY

Author(s): REDKO A.N., LEBEDEVA LS., GUBAREV
S.V.

Abstract:

During the pandemic, the process of business
transformation and the introduction of modern
technologies that help promote, improve
market positions, and interact with customers
through automation and digitalization took
place much faster. Organizations in all sectors
of the economy were forced to master new
technologies. In healthcare, the need for such
a transition was especially noticeable, and
there was much less time for mastering new
technologies than in other industries, since the
issues of access to medical care have become
more acute. The digital transformation of the
process of teaching medical students is due
to the use of digitalization (digitalization) of
various sectors of the economy in reducing the
negative impact of the crisis during the fight
against a new coronavirus infection (COVID-19).
For most countries, typical problems in the
organization of health care are the availability
of medical care and the growing demand for
medical services with a shortage of personnel
in the industry. The use of digital technologies
helps to solve them. In turn, the development
of mHealth (mhealth), electronic health records
(EHR), medical analytics and telemedicine
technologies are driving the growth of the
digital health market.

Ccblnka:
https://elibrary.ru/item.asp?id=49581182

ckmx Kapt (EHR), MeanumHCKon aHannuTukn v
TenemMenuMHbl 06YCNaBANBAOT POCT PbIHKA
LMPpPOBOro 34paBoOOXPaAHEHNS.
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MOoAY/lb AUATHOCTUKUN AKPODOBUUN HA OCHOBE BUPTYAJIbHOM

PEAJIbHOCTU

ABTOpbl: OBYXOB APTEM AMUWTPUEBWY, TE-
CEJIKNMH  AAHNWNT BAYEC/IABOBKY, HAS3A-
POBA AJIEKCAHAPA OJIETOBHA, APXNIMOB
ANEKCEW EBFEHMEBWY, MATYTUH KUPWUN
NTOPEBWNY, CYPKOBA EKATEPUHA OJTETOBHA
Homep cBmngetensctea: RU 2022611317

AHHOTaUWA:

MporpammMa mMcnonb3yeTcs B KayecTBe TpeHa-
XEPHOro KoMmmnaekca Ans ANarHOCTUKK TpeBo-
XHO-GObMYECKMX PaCCTPOMCTB, B YaCTHOCTU
akpodobuun. B BUpTyanbHoOW cpese nosb30Ba-
TeNb HAaXOAUTCA Ha 60ONbLLION BbiCOTe. B Takmx
YyCNOBUSX B TON UAWN NHOWM CTeNneHn NHTEeHCUB-
HOCTU MOFYT MPOSABUTBCA MPU3HAKN TPEeBOX-
Ho-pobrYecKkoro paccrtporictea. HabnogeHune
3a AeNCTBUAMYM NOMb30BaTeNs B BUPTyanbHOM
cpefe 1 ocyLlecTBleHne BM3yalbHOW AnarHo-

cTUKN GobUn peanmsyeT MeLULMNHCKNIA Nepco-
Han. O6bnacTb NPUMeEHeHNa NPorpamMmebl - paH-
HAA AMArHOCTVKa WppauMoHanbHOro crpaxa
BbICOTbl Y PabOTHMKOB 1 OBy4aroLMxXcsa Ha
NPOVN3BOACTBEHHbIX MNPeAnpuATUaX, YYebHbIX
3aBefieHVsX, npodeccroHanbHas AesiTeNb-
HOCTb KOTOpPbIX CBSi3aHa C BbICOTOW, @ TakXe B
MeANLNHCKNX NabopaTtopmnsax B paMKax Hayu-
HbIX nccnegoBaHwin. Tun 3BM: IBM PC-coBmecT.
MK; OC: Windows, Linux, Mac OS.

Ccbinka:
https://elibrary.ru/item.asp?id=47991197
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[porpaMMHbIA KOMMJIEKC MpeAHasHayeH AN
onpeseneHns oCTPOThbl 3pEeHNA C NCMNONbL30Ba-
HVYeM YCTPOMCTB BUPTYyasilbHOW peasbHOCTW.
Mporpamma ans 3BM obecneuvBaeT BbINoON-
HeHve cnefyrowmx GyHKUNA: co3gaHne Tpex-
MepHOWN BUPTYasibHOW CLeHbl; BU3yanm3auns
Ha TpexMepHoW cueHe MeTOoAVKN BU3OMEeTPpUKn
C BbICOKMM pa3spelueHveM (Tabnuy, CmsLeBa,

FonosuHa, Opnosoii CHenneHa, Popba, ETDRS);
BbI6Op B HACTPOVKax MakCUManbHOW U MUHU-
MafbHOW ANCTaHUMWN nepemMeLleHns Tabanubl
B AvanasoHe oT 1 go 100 BupTyanbHbIX Me-
TPOB; BbI6OP B HACTPOWMKax LUara M3MeHeHus
NoNoXeHNa Tabauubl B AnanasoHe ot 0,1 go
1 BUPTyasibHOTrO MeTpa; Bbl6Op B HACTPOMKax
VHTepBasna W3MeHeHNs MONOXeHUA Tabnauubl
B AnanasoHe oT 1 fo 120 cekyHZ; BbI6GOp B Ha-
CTPOMKax rnapameTpoB OKK/HO3UWN NeBOro Uau
NMpaBoro rnasa, OCTaHOBKa BOCMPOU3BELEHNSA
ABUXKeHVeM rnofb3oBaTens. [1porpaMMHbIV
KOMMeKC MOXeT WMCMOoNAb30BaThCA B OdTa/b-
mosiorun. Tun 3BM: nepcoHanbHbIA KOMMbHO-
Tep, MobunbHoe ycTpoincTeo; OC: Windows 7 u
Bblle, Android 5 v Bbliwwe.
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HecmoTps Ha nosiBneHve HOBbIX MeToAUK, Mne-
pUMeTpUs OCTaeTCa BaXXHeWLwnMm uncciesoBa-
HUEeM ANA U3yYyeHUs 3pUTenbHbIX GYHKUMIA.
[lo HacTosLero BpeMeHW BOMPOC MnpoBsese-
HUS NepuUMeTpUN He peLueH AN Njen ¢ Npo-
6nemMamMu  OMOPHO-ABUraTe/IbHOro anrnapaTta
N HEPBHOW CUCTEMbI, Y KOTOPbIX HEBO3MOXHa
npaBWibHasg nocagka 3a npubopom. Ocobytro
rpynny coCTaBAAT fexayme nauneHTtbl, ¢u-
31M4eCKN HecrnocobHble 3aHATb MecTo y nepu-
mMeTpa. lpeanpUHUManNVCb MNOMbITKK CO34a-
HVA MOPTATUBHbLIX YCTPOMCTB, OA4HAKO OHU He
HaLLN WKPOKOro npumMmeHeHusa [1, 2]. HoBble
BO3MOXHOCTV OTKPbIBaeT MosiBfieHne rneprime-
Tpa Ha 6ase wWnema BUPTYyanbHOW peanbHOCTU
[3-6]. Mpubop NOpTaTUBHBLIA N MOBUNBHBIN,
JIerko rnepemeLlaeTca K nocteny rnauuieHTa,
He3aBMCMMO OT TOro, HAaXOAUTCA TOT B NeYyeb-
HOM yupexzaeHun nnn goma. Lenb - nyyenune
BO3MOXHOCTV NpOBeAeHNA nepruMeTpun y Ma-
NOMOBUNBHBIX NIEXaunX NaunueHToB Npv NOMo-
LWL nepumeTpa Ha 6ase wnema BUPTyaSbHOM
peanbHocTn ([BP). Matepnan n metoabl JaH-
Hbln dparMeHT KccnefoBaHUA HOCUT MUIOT-
Hbln XapakTep. MNayneHTbl bblny 06c/ie0BaHbI
Ha MNBP («ToTtan Bu-xeH», Poccnsi) Ha oOCHOBa-
HUW peLlueHuns 3Tnyeckoro kommteta PrbHY
HW T'b oT 19.09.2018. laHHbIe 0 NnapamMeTpax
obcnefoBaHMs onyb6ankoBaHbl paHee [7]. B
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nepcrnekTnee nccnefoBaHne C nexadrMmy na-
UreHTaMn npegnonaraet ABa 3Tara: nepsblid
3Tan (4aHHbIN pparmeHT) - 06CNef0BaHMeE «yC-
NIOBHO-/IeXaunx» naumeHToB, T.e. MauVeHTOoB
C HOPManbHOW MOBWIBHOCTLID, Y KOTOPbIX
nepuMeTpus MOXeT MPOBOANTLCA Kak B ro-
NIOXKEHWNU nexa, Tak 1 B MOSIOXeHUN cnas (ans
OTPaboTKN MEeTOAONOrUN N NS CPaBHEHUS
NoNy4YeHHbIX pe3ynbTaToB), BTOPOW 3Tan (nna-
HUpyeTCa B AanbHellwem) - obcnesoBaHue pe-
aJIbHO fiexaymx naumeHToB. [ns paboTbl 6bian
OTObpaHbl NauMeHTbl C U3MEHEeHUSMW B rnose
3peHunsa (lI-1ll ctagun rnaykomel). Obcnegosanu
26 «yCNOBHO-NIeXaumx» nauneHTos (31 rnas).
Mpn nomown lNBP nposBeaeHa CKpUHUHroBas
nepmmeTpusa (76 Touek B cektope 30° OT TOUKM
duKcaumm, aHanorMYHO TecTy Ha aHamsartope
Humphrey 30-2). KoHTpo/b 3a HanpaenaeHnem
B30pa B npoLecce o06cCefoBaHNS U OLEHKY
A[OCTOBEPHOCTY OCYLLECTBASAIN MNPU MOMOLLN
npuHUvna Xennu - Kpakay ¢ nogayvemn nN0XxHbIX
CTVMYJIOB B 30HY cnernoro natHa [8]. Ha ysu-
AeHHble CTUMYNbl MNauueHT pearvposan npw
MOMOLLIN HaXaTUs KHOMKW. Pe3ynbTaThl TeCTu-
POBaHWA KOHTPOMMpPOBaAN B pexunme on-line
Ha TepmuHane wccnegosatend. Wccneposa-
HUe MPOBOAUNW ABaX/bl: B MOJOXEHUN CUAA
N nexa, C UCNONb30BaHNMEM OAHUX N Tex e
HacTpoek, ¢ MHTepBanoM 1-2 yaca. 3aTeM npo-
BOAWNV BU3yalbHOE CpaBHEHUE MOoNyYeHHbIX
nepuMeTpuYecKmnx KaprT.
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https://www.elibrary.ru/item.asp?id=36575591
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BeedeHue

lo HacTosLlero BpeMeHy He pelleHa 3ajada
Nno NpoBeAeHUI0 NeprMeTpun Ha rnasax c narto-
Norven LLeHTPanbHOro 3peHusi, HeCcnoCobHbIX
yAepXunBaTb B30p Ha Touke ¢ukcaumn. Lenb
- pa3pabotka crnocoba (MeTofa) nepumeTpumn
y NauMeHToB C HapyLUeHUsMU LeHTPanbHOro
3peHVa Npu NOMOLLY MOPTaTUBHOMO nepuMe-
Tpa Ha b6a3e Wwiema BUPTyasibHOW peanbHOCTU
(MBP).

Mamepuan u memooel

NccnepgosaHo 19 rnas (16 naymeHTOB) C NaTo-
Nnorven LeHTpanbHOro 3peHns (MakcumManbHas
OCTPOTa 3peHust OT NPaBUIbHON BOKOBOI CBe-
Tonpoekumn ao 0,06). Kaxabli rnas obcneso-
Ba/V TpeMs PasHbIMW MeToLaMn: C MOMOLLbIO
aBTOMaTN4yeckoro CraTn4yeckoro rnepriMeTpa
(1-a4 KOHTpoONbHaga rpynna), KWHeTU4YeCckKoro
cheponepumeTpa lonbaMaHa (2-9 KOHTPO/b-
Hasa rpynna) u noptatusHoro lMNBP (3-a (nccne-
ayemas) rpynna). Ans npaBuibHON dukcaumm
B30pa BO BpeMs aBTOMaTNYeCKoW CTaTu4eckomn
neprMeTpun B 3- rpynne 1CcrnosbL30Banu Yys-
CTBO [r/lyboKOV nponpuouenuun naumeHTa,
6naroZapsi KOTOPOMY OH, HaZeB LWeM, MOXeT

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

NCCNEOOBAHUWE CBETOYYBCTBUTEJIbHOCTU CETHATKU MNMPU
HAPYLWWEHUWUN LEHTPAJIbHOIO 3PEHNA C MOMOLLBIO MOPTATUBHOIO
NMEPUMETPA (MPEOBAPUTEJIbHOE COOBLLUEHUE)

ASSESSING RETINAL PHOTOSENSITIVITY IN PATIENTS WITH CENTRAL VISION
IMPAIRMENT USING A PORTABLE PERIMETER (A PRELIMINARY REPORT)

Author(s): Ermolaev A.P., Erichev V.P., Antonov
A.A., Grigoryan G.L., Kotliar K., Levitsky Yu.V.,
Hderi K., Mazurova Yu.V.

Abstract:

Introduction

The problem of reliably performing perimetry
in people with impaired central vision who are
unable to keep the gaze on the fixation point
during the examination is yet to be resolved.
Purpose - to develop a perimetry method for
patients with impaired central vision using a
portative perimeter based on a virtual reality
device (p-VRD).

Material and methods

The study included 16 eyes (19 patients)
without central vision (maximum visual acuity
was from lateral light projection to 20/400).
Each eye was examined in 3 ways and 3
groups were organized: 1(control) - automatic
static perimeter; 2(control) - Goldmann kinetic
perimeter; 3-rd (experimental) - portable
automatic static perimeter based on a
virtual reality device (p-VRD). Patients of the
experimental group used their sense of deep
proprioception to keep the gaze on the screen
center: putting p-VRD on, they were asked to lift
a finger opposite their face on the eye level so
that their line of sight went through the centre
of the device's screen.

Results

Perimetry results in the 1group were found to
be unreliable due to frequent fixation loss. The
contoursofcentralscotomacouldbedetermined
in perimetry results of the 2and 3groups while
achieving good comparability between the two
respective methods (conformity coefficient
K=73.7%).
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drKCcMpoBaTb B30OP Ha KOH4KMKe CBOero nasib-
La, yCTaHOB/IEHHOIO Ha YPOBHe rna3 TakuM 06-
pPa3oM, UTOObI IMHUS B30Opa NMPOXoAnna vepes
LLeHTp 3KpaHa.

Pe3ynbmamel

Pe3ynbTaTbl nepumMeTpun B 1-i rpynne npusHa-
Hbl MaNOZOCTOBEPHbLIMU 13-3a YacTbIX NOTEPb
¢ukcaumm B3opa. Bo 2-n n 3-n rpynnax yga-
NIOCb OnpejAennTb rpaHunLbl LIeHTPanbHON CKO-
TOMbl U BbIIBUTb XOPOLUYK COMOCTaBMMOCTb
pe3y/ibTaToB, NOJyYeHHbIX 060MK MeToAaMun
(ko3 puLmeHT cooTBeTCTBUSA K = 73,7%).
3aknoyeHue

MNpn nomown noptatusHoro NBP BO3MOXHO
nccnefoBaHMe  CBETOYYBCTBUTENbLHOCTM  Ha
rnasax C natoJiorver LeHTPasbHOro 3peHus.
YgposnetsopuTtenbHas ¢ukcauma B3opa B LieH-
TpanbHOWM 30He 3KpaHa NBP Bo3moxHa 6naro-
faps rnybokown nponpuouenuumn, Y4To rnosso-
NIFeT 4yenoBeKy ornpeAensatb MNON0OXeH e ero
KOHeYHOoCTel 6e3 B13ya/IlbHOro KOHTPOS.
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Conclusion

Itis possible to assess light sensitivity of the eyes
without central vision by performing perimetry
with p-VRD. Satisfactory gaze fixation on the
central zone of p-VRD screen is possible thanks
to the human'’s sense of deep proprioception -
the nonvisual sense of the exact location of the
limbs.

Ccbinka:
https://www.elibrary.ru/item.asp?id=39175368

| BUPTYAJIbHAA PEAJIbHOCTb KAK BO3MOXHOCTb YIPABJ14Tb BOJ1bIO

AsTopbl: HAJO/IMHCKAS B.B., TMO®EEB B.B.
Kondpeperumsa: MPOB/IEMbl MPOEKTUPOBA-
HWA, MPUMEHEHWSA N BE3OMACHOCTA WH-
®OPMALMOHHBIX CUCTEM B YCNOBUSX
LIM®POBOWN 3KOHOMWKW, PocToB-Ha-/oHy,
29-30 Hos6psa 2021 roga

Ccbinka:
https://www.elibrary.ru/item.asp?id=48268363

CTYOEHYECKAA HAYKA U MEOUWUMHA XXI BEKA: TPAOUMLUUN, MHHOBAL U

U NPUOPUTETDI

KoHdepeHuusa: CTYAEHYECKAA HAYKA U ME-
ANUVHA XXI BEKA TPAAVNLINN, MTHHOBALIW
N MPNOPUTETbI, Camapa, 14 oktabpsa 2020 r.
YAK/UDC: 61
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NMpuMeHeHne VR B AMarHoOCTUPOBaHUU U NNeYeHUn 3a6oneBaHUMN

[NpMeHeHMe BUPTYyanbHOW peasibHOCTU B chepe MeAnUNHbI KpaHe OBLLIMPHO Y
MOXeT BK/ItoUaTb B cebs pasnnyHble obnactn. Tak, TexHonorun VR n AR MOXHO uc-
NONb30BaTb ANA MOAENVNPOBaHUSA XUPYpPruyeckux onepaunii, obyyeHnsa CTyheH-
TOB-MeAVKOB, MOAEeNVPOBaHUA Upe3BblYaHbIX CUTYyauUid NAN KPUTUYECKUX CUTYa-
LUV NpU edeHnn NCUXnYeckux pacCcTpoucTe. BupTyanbHaa peanbHOCTbL MO3BOJISAET
KOHTPONMPOBaTb AeNCTBUSA NaLVIeHTOB B Hell, UTO CHVXAaeT BePOSATHOCTb YXYALLeHNs
cUTyaumMm B MOMeHT neyeHnsa [14]. BupTyanbHaa peanbHOCTb Takxe npeaocTtaBnaer
BO3MOXHOCTb peabunutaumm ans naumeHToB ¢ NnpobiemMamMy ONOPHO-ABUraTeNbHOM
byHKUMN, NPpUMeHseTcs B TPAaBMAaToIorM 1 opToneanuy, CTOMaToNoMNMU U XUPYPrn.
[ToMVMO BUPTYanbHOW peasibHOCTU CBOK 3PEKKTUBHOCTb B UCMOJIb30BaHUN MOXET
noKasaTb ¥ AornoJiIHeHHasd. OHa TakxXe NpUMeHsAeTcs B 0byyeHN CTy4eHTOB-Me1KOB,
npu ncnonb3oBaHuM 3D-mofene ana oTpaboTKM HaBbIKOB U BU3YyanmM3aumy aHaTo-
MUYECKMX 0COBeHHOCTeN 1 cneuman3npoBaHHOro obopyaoBaHus. NpuMeHeHme Kak
TeXHONOrVIA BUPTYanbHOW, TaK W AOMOJIHEHHOW peanbHOCTV NMO3BONSET YBeNUYNTb
TOYHOCTb NpPOBeAeHNs npoLeayp, YMEHbLUNTbL BO3MOXHOCTb COBepLUIaeMOn OLLINBKN
NPW CNOXHbIX OMepauunsx, a Takxke okasblBaTb HEObXoaMMbIN 3¢ dekT Ha naymeHTa
npwv neyeHnmn, NPy STOM MMA BO3MOXHOCTb KOHTPO/IMPOBAaTL NPOouCXojdLLee N1 COCTo-
AHMe naumeHTa [15].

B HacTosLee Bpemsa akTuBHOE npuMeHeHne VR 1 AR TexHOMOrnM peannsyeTca B
cTOMaToJsiornyeckom chepe, HanpasBleHHOCTb — fleveHre geHTodobun. Jloam ncnbl-
TbIBAlOT CTPaX, OCHOBbLIBAACb Ha HEraTUBHOM OMbITe B MPOLUIOM, KOTOPbIN CBA3AH C
oyLeHNAMMN GU3NYECKO U MeHTasIbHOM 6onn. Pobusa ABNAETCA KpariHer cTeneHbto
CTpaxa, KoTopas npeAnosiaraeT OCTPYH peakLumio opraHniMa Ha obbekT cTpaxa: na-
HUYeCcKMe ataky, NoTeps CO3HaAHUSA, TPEBOXHOE COCTOSAHME, MOTeps OpUeHTaumn 1 3a-
MeaNeHVie peakuni.

AeHTodobusa asnaeTcs ogHOM U3 GobUIA, BKAKOUaAKOLLMX B cebs 60A3Hb CTOMATO/IOM -
Yeckoro neveHus. NpumMepHo 75% nrosen NCNbITbIBAOT ANCKOMOPT Npu NoceLeHnmn
ctomaTonora, 20% ntosen ctpagaroT oT AeHTodpobunun. Taknm NHAAM CBOVMCTBEHHO OT-
KnaAblBaTb CBOE fle4eHVe 1 noceLleHne ctomatoora. lMpy 3TomM Npy CamoM NieyeHnn
MOFYT BO3HUKHYTb C/IOXHOCTU KaK A/ CaMOro Bpaya, Tak U ANs naumeHTa: ocTpasd
peakumsa Ha BMeLlaTesIbCTBO, CKauky GU3MON0rnyeckmnx rnokasartesen, obocTpeHmne
60neBoro cHAPOMa. Ha AaHHbIN MOMEHT CyLLLeCTBYOT 3QPeKTVBHbIE Crocobbl nevye-
HUS 4eHTOPOOUM, NOMUMO KNACCUYeCKoro neveHns ¢obunm ¢ MegnLMHCKAM NCUXO0N0-
FOM CyLLLeCTBYHOT TakXKe HEMHBA3VBHbIe MeTO/bl, TakMe Kak TeXHONOrn BUPTYanbHOM
peasnibHOCTU. OTMEeTUM, UTO Takme TeXHONOrN U MeToAbl MPUMEHSIOTCS B NeYeHnm
He TONbKO AeHTOPobuKn, HO TakxKe Apyrnx ¢obuin 1 NCUXnYecknx paccTpomncTe. Bup-
TyanbHasi peanbHOCTb AAeT BO3MOXHOCTb NauVeHTy NpUBbLIKHYTb K 06bekTy CBOero
CTpaxa B 6e30nacHO 1 KOHTPOAMPYEMOW cpesie. DTO MOXeT MOMOYb UM NPeosoneTb
CBOW CTPaxXm 1 YMeHbLUNTb TPEBOXHOCTb B MOBCeAHEBHOW XN3HW [16].

Mcnonb3oBaHMe TEXHONOTWIA BUPTYa/ibHOW peasibHOCTM NpY NpueMe y CToMaTos1ora
NO3BOJIET NepeHanpaBnTb BHIMaHMeE YenoBeka C pasapaxaroLwmx G¢akTopoB cpeasbl
Ha 4YTO-TO 6oslee NPUATHOE U pacciabnsatoLlee, 3TO MO3BOMAET YMEHbLUNTL OCTPYHO
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peakumo Ha neyeHre NonocTu pra. bbino NpoBeAeHO HeCKObKO UCCefOBaHWN, B
O4HOM M3 KOTOPbIX NPUHUMaNN y4actme agetu. Fpynny naumeHToB pasfennnn Ha ABe
NoArpynnbl, OAHA 13 HNX NPOX0AMa CTOMATOIONMYeckoe neYyeHre C UCroib30BaHme
VR, cooTBeTCBEHHO MpU Ie4eHU BTOPOM TEXHOOMN HE NCMNO0/Ib30BaNuCk. PesynbTa-
TOM NCCNeA0BaHMUS CTaNI0 CHYXKeHMe nokasaTeneit 6oaun npy pachokycMpoBke BHUMA-
Hus aeten [14].

O6e360n1BaHVe MOCPeACTBOM NepeHanpaBaeHns BHUMAHWSA - 3TO O4WH 13 CNOCO-
60B yMeHbLUeHWs nocneacTsuin ¢obumn, Ho He camo neyeHue eé. Og4HNUM N3 CNOCOH6OB
neyeHns ¢pobun aBnseTca BU3yanm3aumss 06beKTOB, Bbi3bIBaOLWMX CTpax. ApyrMmu
C/IOBaMU, MPW YaCTOM KOHTakTe C 06bekToOM $pobum YenoBek NprBbLIKAET K HaxoXae-
HUIO PSAAOM C 3TUM 06BEKTOM UM K CUTYaLMK, MPOUCXoAsLLein ¢ o6bekToM dobun. B
HayYHOW TEPMUHONOMNN leveHe NPOUCXOANT Yepe3 MexaH3M NPUBbIKAHNUSA, CXeMY
OMEepPaHTHOr0 HayYeHus.

Ana peannsaumm Takoro AeYeHns MoXeT 6biTb co34aH0 VR NpocTpaHCTBO, NO3BO-
NaroLee nauneHTy NprBbIKaTh K HAX0XAEHUIO B CTOMAaTO/1I0rMyeckom kpecne. bnaro-
faps TOMY, UTO CyLLecTByeT 3HaHVe O HepeasibHOCTU CUTyauun, JocTuraetca spodekT
YCMOKOEHMUS 1 MOJIHOIO KOHTPOJIS Haj, CUTyaLMen Co CTOPOHbI NauMeHTa, Yto npuBo-
ANT K YMeHbLUeHWIo cTpaxa [17].

MprMepoM Takom pa3paboTkm MOXET CTYXXUTb NPUIOXKEHWE, NpeACcTaBAstoLLee Npo-
TOTUM CTOMATONOrMYEeCKOro onepaLnoHHOro kabmnHeta. VR npuioxeHne co3gaHo Ha
ABUKKe Unity ana rapHuTypbl Samsung Gear VR ¢ BUPTyanbHOW MOAENbIO peanbHO
onepayyioHHOMN.

PucyHok 8 - OnepayuoHHslIl kabuHem [16]

38 ‘ NPVMEHEHWE VR B AMATHOCTUMPOBAHW 1 NEYEHNIM 3ABONTEBAHINN

PucyHok 9 - Modenb onepayuoHHO20 KabUHeMa 8 NPUAOXeHUU 8UpmMyanbHoU peansHoCmu
[16]

MprnnoxeHne HanpasieHO Ha NOrpyXxeHne nayyieHTa B atMocpepy ornepayioHHOro
KabyHeTa, NOArOTOBKY €ro K XMpyprmyeckomy BMeLLatenscTay [16].

OPdeKTNBHOCTbL MCNOb30BaHUA TEXHOJIOTUM BUPTYa/NbHOM peanbHOCTU ANS Je-
YeHVa AeHTodobnKn y naumeHToB NOTEeHLUMANIbHO MOXeT ObiTb Ha BbICOKOM YPOBHeE.
ObyuyeHune 1 NoBbILWEHVE NPaKTUYeCKNX HaBblKOB C NoMoLLbIo VR 1 AR Bbi3biBaeT He-
KOTOpble CIOXHOCTW, TaK Kak MoJIHas BU3yanm3auus AeNCcTBUin MOXeT ObITb OrpaHu-
YeHa C/IOKHOCTbH CTOMATOJIOrMYeckoro 06opyAaoBaHNs, a Takke caMMMmn npouecca-
MU fleyeHns NonocTn prta (paboTa € MArKMMU N TBEPAbIMU TKaHAMK). HecMoTps Ha
3TO, Ha CErOAHALLHNIN feHb CyLLLeCTBYeT HeCKOIbKO Mozesnel Ana obydeHus. K nprme-
py, «3D cToMaTtosiorMyecknin nayyieHT», KOTopblA NO3BOJISET 06y4YaeMbIM NOHVMATb
aHaToMWIO 3y6OB 1 pTa B LieNoM. Peann3oBaHO Kak TakTUIbHOE YCTPOMCTBO BBOAQ,
npeAnonararoLlee rnpenaprposaHue 3y6oB. Takxe NUCMONb3yeTcs CMcTeMa CTOMaTo-
normnyeckoro kpecna «HapTEL», npegHa3HavyeHHasa 414 U3yYeHA CTOMaTo/IorMyeckimnx
MaHUNYNALMA. ITa CUCTEMA TakKxXe rnpefHasHayeHa ANlA U3yYeHUs aHaToMuu 3y6oB
N OCHalleHa 60pOM, KOTOPbIN GUKCMPYeT 0bpaTHYHO CBA3b — BUOpaLN N TONYKK OT
AENCTBUIA MPU CUMYNALNN,

B HampaBneHHOCTN CTOMAaTONOrMYeCcKon XUPYPrum TEXHONOrUW AOMOJSIHEHHON W
BUPTYyaNbHOM peanbHOCTM MO3BONAOT 6onee AeTanbHO U3YyUNTb CIOXHbIE npoLesy-
pbl, UTO MO3BOJINT MOBLICUTb HaBbIKW B JanbHeWLlen paboTe ¢ nayneHTamu. Takme
peLleHna He MPUMEHAKTCA MOBCEMECTHO, TaK Kak MOryT BO3HWKHYTb HeKOoTopble
CNOXHOCTU NPW UCMONbL30BaHUK U BHeapeHuK. [Tpn 3Tom TexHonorun VR n AR npo-
A0J/1KaT PasBrBaTbLCA N COBEPLUEHCTBYOTCA B MOAEIMPOBAHNM MOMOCTU pTa 1 MNpo-
LLeccoB fleveHus 3ybos [14].

TexHONOorv BUPTYasibHOM 1 4OMONHEHHOW peanbHOCTV MPUMEHSIHOTCSA TakXKe B ieye-
HUW NAaLMEHTOB C HEKOTOPLIMU HapyLleHUaMU dusnonornyeckmx GyHKLUM opraHns-
Ma. HapylweHne xoabbbl, 3a60/1eBaHNSA ONOPHO-ABUraTe/IbHOrO anrnapaTa, Mbllley-
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Has aTpodus - BCE 3TO MOTYT 6bITb MOC/EACTBUSAMY TPABM UKW UHbIX 3ab6oneBaHnii. C
NoMoLLbI TexHonorni VR 1 AR peabunnutaumsa npeAcTaBnseTcs HajeXHbIM MeTo40M
perynnpoBaHus ABUXXEHWA B CyCcTaBax, KOHTPOJIS 3a COCTOSAHMEM paccMaTpuBaeMon
noBpexaeHHon obnactu.

B HacToALee BpeMsa TEXHONOMMU He MMEROT LLUMPOKOro pacnpoCcTpaHeHusa v nprime-
HeHWNsA B TPAaBMAaToJIOrK, HO MPOBOAATCH UCC/Ie0BaHNSA, MO3BONAIOLVE BbIABUTbL 3¢-
$EeKTVUBHOCTb NCMNONb30BaHNA TEXHONOT NV BUPTYabHOW 1 JONOJIHEHHOW peasibHOCTY
B peabunmntaumm TpaBm OMOPHO-ABUraTeNlbHOro annaparta. O4HoO 13 Taknx uccneso-
BaHWI NPOBOANNOCE COTPYAHMKAMU HaLuMOHaNbHOTo MeANLIMHCKOro nccnegoBateb-
CKOro ueHTpa peabunmntaumm n kypoptonorumn [18]. B nccnegoBaHum NpUHMManin yya-
cTve 51 naymeHT C noBpexaeHnaMy BpaLlaTelbHON MaHXeTbl naeya. Bce yyacTHUKY
6611V pa3geneHbl Ha 2 rpynnbl. O4Ha U3 HUX Moflyyana CTaHAapTHoe neyeHue (neyveb-
Has GU3KyNbTypa, lazepHasd Tepanus, MarHuToTepanusa 1 ToMy nojobHoe), BTopas
rpynra noMMnmMO MpoYero noayyasa TakxKe ceaHcbl BUPTyanbHOW peanbHocTn. Ceccum
B BVMPTYaNbHOW peanbHOCTW 6blIn HarnpasieHbl Ha BOCCTaHOBAEHE PYHKLNOHMPO-
BaHWA MaeyeBOro CyCraBa, YKpernsjieHne MbilLl, U MoBblleHVe BbIHOCAUBOCTWN. [ind
3TOro 6bI/10 pa3pabotaHo nporpaMmmHoe obecnedeHne RotatorCuffRehab (AlHealth,
Poccusa, CBMAETeNbCTBO O peructpaunm nporpammel gnsa 3BM RU2021614784), ceccnn
NPOXOAWIN € ncnonb3oBaHveM komnnekta HTC VIVE PRO (HTC, TarBaHb).

[N BbiSsBNEHWA pe3ynbTaToB 6blIV NPOBeAeHbl N30KUHETMYECKME ANHAMOMETPUY
B TECTaX «BPaLLEHNE BHYTPb» U «BpaLLIEHE HapyXy».

Tabauya 1 - Pe3ynbmamel Uuccnedo8aHUA N0 napamempam Kpymsau,e2ocsi MoOMeHma u cpedHel pa-
6omei [18]

BpawjeHue eHympb

Ed. OcHosHa#A 2pynna KoHmpoaeHada epynna
usm. (n=26) (VR) (n=25)
Kpymsauwjud Jo nedveHuna H*m 11,60 [9,60;17,98] 13,26 [8,28;19,31]
MoMeHM Mocne neyeHns H*m 19,70 [14,47;26,02]* 15,29[9,31;21,95]* A
CpeoHsas Jo neyeHua H*M 14,77 [5,92,26,42] 16,67 [7,05;26,06]

paboma Mocne neyeHns H*m 22,40 [14,43;36,60]* 19,04 [8,33;31,12]*

BpawjeHue Hapy» cy
Kpymauwjuti o neyeHwua H*M 12,77 [10,07;18,03] 14,50 [9,40;17,25]
MOMeHM Mocne neyenna H*wm 20,87 [16,13;25,73]1* 16,56 [10,41;19,30]* A
CpeoHss Jo nedeHuna H*m 14,40 [8,32;26,37] 15,74 [7,19;22,42]

paboma Mocne neyeHnss H*m 24,07 [15,07;33,27]1* 17,58 [8,12;25,40]*

[pumeyaHue: JaHHble npedcmasieHsl MeduaHol (Me) u keapmuasamu (Q1 - Q2). * - p<0.05,
3HQ4YeHUe nokazamesss CMAMUCMUYECKU 3HA4YUMO, UCNoab3yemMblli Memod: Kpumepuli Yunkok-
COHa, a, A - p<0.05, 3Ha4YeHUe nokazameas cMamMucMu4ecku 3HA4YUMO, UCNOb3yemMblli Memoo:
U - kpumepuli MaHHa-YumHu.
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Mocne aHanm3a nokasaTenei 6610 BbIABAEHO, UTO BHeAPEHME TEXHONOMMIA BUPTY-
aNbHOW peanbHOCTY MONOXNUTENbHO CKa3anoCh Ha JIeYeHN NaLMEHTOB, YTO NPUBENO
K yAydLlleHno Gr3nyeckmnx nokasaTenen Mbllll, Na1e4eBoro cyctaBa (BbIHOCAMBOCTH,
cunbl 1 asrxeHns). CoBMecTHoe edeHne CTaHAAPTHBIMU MeTOAaMn 1 BUPTYanbHOM
pPeanbHOCTLIO MOXET 6bITb 3G PEeKTVBHO NCNONb30BaHO B peabunntaumm [18].

Ewle ogHO nccnegoBaHme 6b110 NpoBegeHo creymanuctamm ®rbOy BO «Camapckumii
'MY» MuH3gpaBa Poccuu [19]. Lenbto nccneagoBaHma 9BNAN0CH BbIAB/IEHIE BO3MOX-
HOCTU KOpPEeKLUM HapyLLUeHWs X04b0bl y MauneHTOB € 60/1e3HbH0 MNapKUHCOHAa C NOMO-
Wb BUPTYanbHOW peanbHOCTU. CyllecTByeT KypC MeANKAaMeHTO3HOro eyeHuns, Ho
TakXe akKTUBHO MPUMEHSATCHA HeMeMKaMeHTO3Hble MeToAbl edeHns. B nccnegosa-
HUW NPUHUManK ydactme 40 nauneHToB, OHY BbINV pasgeneHbl Ha ABe rpynnbl. O4Ha
M3 HYX NMOMWMO CTaHZAPTHOrO MeAVKAaMEHTO3HOro JieYeHs NMPOXOoAn/Ia 3aHATVA B
BUPTYaNbHOW peasibHOCTU. bbin pa3paboTaH TpeHaxep «CUMYNATOP XOAbbbl», KOTO-
PbI 6bIN1 OCHALLLEH TakKTUIBLHON MUTaLMeln nepeaBnXeHNI (XapakTepHoe faBneHune
Ha CTOMbI), TO €CTb IMeN 0bPaTHYHO CBS3b.

58

55,31 55,47 55,43
56

C
2 55,13

- 53,14
51,81

UPDRS (Bannsi)

43,95 43,9 43.82

42 43,69

42,27
40 41,25

Mo Hayana 5 pHei 10 gHe#
MNpoaonHMTENbHOCTL 3aHATHMIA
Mcneityeman rpynna, "BkniodeHHOE" coCToAHUE
=@ KOHTPONbHAA rpynNa, "BrAlOYEHHOE" coCTOAHKE
HMcneimyeman rpynna, "BeiknodedHoe” coctoanne

el K OHTROIBHAA TPYNNA, "BbIKNOYEHHOE" COCTOAHKE

PucyHok 10 - AuHaMUuKa 8bipaxceHHOCMuU dsuz2amesbHeix HapyweHul no wkase UPDRS [19].

[MpumeyaHue: 8kaKOYEHHOE COCMOsAHUe npednosiazaem c80600HOe nepedsudeHuUe, 8bi-
K/0YeHHOoe COCMOosIHUe - CHUXeHHAs CnoCO6HOCMb QYHKYUOHUPOBAHUS NpU yMeHbule-
Huu delicmeus snekapcme, obocmpeHue cuMnNmMomos8

Pe3ynbTaThl MCCNeA0BaHWA MOKa3anun, YTo NPUMEHEeHNe MMEPCUBHbBIX TEXHOIOT A
B COBMECTHOM JlIe4eHUM OKa3blBaeT MONOXUTENbHbIV 3ddeKT. Mpur aHann3se AMHaAMUNKY
nokasartenieli OTMeUYEeHO CHMXXeHMe BbIPaXXE@HHOCTY MOTOPHbIX HapyLUEHW B CpesHeEM
Ha 6,0%, 4TO roBOPUT 06 yNyYLLEeHUN XOA4bbbI, yBeNnYeHne yCTOMYNBOCTU N YMeHb-
LLIeHWA noKasaTens 3acTbiBaHWM. Takxke 6b110 BbIIBAEHO, YTO ANHAMMKa B nepsble 5
AHe TecTa bonee IPKO BbIpaxeHa, a Aanee NpoucxXoanT crnaj rnokasarenei. 13 storo
MO>XHO BbISIBUTb CPeAHIOK0 MPOAO/MKMTENBHO Kypca neveHus. Mpn ycnosun gansHem-
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LLero pasBuUTna TEXHONOMMIA B chepe HepopeabunmntTaumm CyLLLecTByeT BepOATHOCTb
NpaKkTNYecKoro BHeApeHus TexHonorn VR/AR no BOCCTAHOBAEHUIO ABUraTesibHOM
aKTUBHOCTK [19].

[MepcnekTyBbl NCMONb30BaHNA TexHonornin VR n AR B chepe nedeHus v peabunu-
TauMn 1 UX BOSMOXHOCTW NPeACTaBAAT NHTepeC A1 pa3paboTUmMKOB peLleHnin A1
3TON 061acTU. Y>XKe CyLLecTByeT HEeCKO/IbKO 3anaTeHTOBaHHbIX peLleHunii, Harnpas/eH-
HbIX Ha BOCCTaHOBNeHMe GYHKLUMIA OpraHmn3mMa B Pas/iInyHbIX HanpaBaeHnaxX MeanLu-

Hbl.

Tabauya 2 - 3anameHmMoB8aHHbIe pa3pabomku 8 chepe MeOUYUHCKOU peabuaumayuu.

Y JETEW [20]

Ha3BaHVe Homep 0 6
pa3paboTku naTteHTa rVICanne paspaboTi
OcyLLecTBASAOT annapaTHY CTUMYASLUNIO 3pUTeNbHOro
aHanusatopa nyTeM BO3JeWCTBUA  Ha  SPKOCTHbIN,
NPOCTPAHCTBEHHOYACTOTHbIA 1 KOHTPACTHbIA  KaHanbl
06paboTKM 3pUTENIbHON MHGOPMALUW B LieHTPaSIbHOM 30He
C NpPVYIMeHeHneM TeCT-06BbEeKTOB, NpeAbsABASAeMbIX B LUiemMe
CMocob RU 2764834 C1 | BYPTYyanbHoM peanbHoCTY. LLinem BUPTyanbHol peanbHOCTY
JIEHEHWA MCMONBb3YHT A0  Hayana  annapatHoW  CTUMYASiLMn
AMBIOMUN 3pUTENIbHOrO0 aHanusaTopa Ana onpejeneHns pasmepa

TecT-obbekTa. AnnapaTHyr CTUMYNSUUIO  3PpUTENbHOrO
aHanM3aTopa HauYMHAKOT C NPeAbSABIEeHNA HAUMEHbLLEro rno
pasMepy pasnnymmoro tectobbekTa. Cnocob obecrneymsaet
noBbieHVe 3GPeKTUBHOCTY NedyeHnsa aMbanonun y geTein,
NO3BONSET YNyUlUNTb OCTPOTY 3peHus, CTabunmsmposaTtb
3puUTenbHble PYHKLMN N COKPATUTb CPOKU IeYeHUS.
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CMOCOB U
CUCTEMA A4
MEANLUMHCKOTO
MOZAE/INPOBAHWSA
B OMEPALIOHHON
KOMHATE B CPEAE
BUPTYA/IbHON
PEA/TBHOCTW U
JIOMOTHEHHOW
PEA/TIBHOCTW [21]

RU 2769419 C2

MNpegnoxeHa cuctemMa Aad peanvsaunm Cnocoba,
npuyem cucrtema COAEPXKUT: YyCTPOMNCTBO
NONb30BaTENIbCKOrO BBOAA A5 BblbOpa CTaXxepowm
TNa MeANLMNHCKOM npoueaypbl 415 MOAENVIPOBAHUS;
MEANLUNHCKNM WHCTPYMEHT, BK/IOYalOWMA B Cebs
AATUNK  ABVXKEHUA U JaTUMK  KaCaHWs, npuyem
MeAUNLMHCKNIA NHCTPYMEHT MpeAHasHa4veH Ans Toro,
YTObObI CTaXep BPYYHYHD MaHWMyAMpoBaa WM BO
BpeMs MOZENVPOBaHUSA; CUCTEMY MOAENNPOBAHUS
BUPTYaNbHOW peanbHOCTU, COeAMHEHHYIO C CUCTEMOM
MOLENNPOBAaHNSA  MEAULMHCKUX  npoueayp; W
rapHUTYPY BUPTYa/IbHOM peanbHOCTU, COeANHEHHYHO C
CUCTEMOW MOAENNPOBaHUS BUPTYaNbHOW peanbHOCTU
ANS NPOCMOTPa  CTaXepoMm CLUeHbl BUPTYyanbHOWN
peasibHOCTU.

NNH3A ANng
KOPPEKL|MW 3PEHWSA
CO CPEACTBAMU
JOMONTHEHHOW
BUPTYA/IbHOWN
PEANTbHOCTW [22]

RU 2778627 C1

JInH3a ana koppekumn 3peHnst co cpeAcTBaMim fo-
NONHEHHOW BUPTYaNbHOW peanbHOCTU COAEPXNT
MUKPOAMCMIEN N NNH3Y-BONHOBOZ, Ha TOPLEBOM
cpe3e KOTOPOW BbINOJ/IHEHA MOBEPXHOCTb CO CBe-
ToAeNNTeNbHbIM NOKPbITUEM B BUAE AUXPONYHOIO
NOKPbITUS, K KOTOPOMY MpUrK/ieeHa OTBETHas YacTb
NIVH3bI TakVIM 06pa3om, YTobbl OHM 06pa30BbIBaNN
KOPPEeKTUPYHOLLYHO NNH3Y AN 04koB. C MpoTMBOMO-
NOXHOW CTOPOHbI OTHOCUTE/IBHO NOBEPXHOCTU CO
cBeToAeNINTeNbHbBIM NOKPbITYEM Y IMH3bI-BOIHOBOAA
pacnosioxeH MUKPOANCNIEN, MOBEPX KOPPEKTUPYHO-
LLe IMH3bl HaHeCeHo NoKpbITUe 13 cBeTOGUNBLTPA,
BbIMOJ/IHEHHOE C BO3MOXHOCTbIO NOAaBNeHUs Crek-
Tpa U3NyYeHUs, COOTBETCTBYHOLLEro CreKTpy n3sy-
YeHVS MUKPOAMCNIes, BbINMOJHEHHOIO C BO3MOX-
HOCTbIO GOPMUPOBAHNSA BUPTYasIbHOTO LIBETHOIO
n306paxeHus.

CMOCOB NNEYEHNS
NALUMEHTOB C
OCTEOIMOPO30M,
OCNIOXHEHHbLIM
NEPE/TOMOM
NVCTAJTBHOTO
OTZAENA
MPEAMIEYBSA [23]

RU 2734285 C1

Ana neyeHms NayyieHTOB C OCTEONOPO30M, OC/IOXK-
HEeHHbIM NepenoMOM ANCTANbLHOIO OTAeNa Npea-
nneybs, B Nepmnoj peabunmtaymm nocae nepeaoma
NPUMEHSAIOT KOMIMJIEKC MeTOA0B MexaHoTepanuu ¢
61010rNMYecKo 06paTHOM CBA3bLHD, BKAKOUAROLLIA
eXxeAHeBHYH Noc/ef0BaTeIbHOCTb BO3AENCTBUN.
MpPOBOASAT 3aHATUSA C NCMOIb30BaHMEM NHTEPaKTNB-
HOWN peabunmnTauoOHHOM CUCTEMbI BUPTYaNbHOWM
peanbHOCTU NIRVANA «bTC C.n.A.» (MTanns), Bknto-
YaroLLMe BbINONHEHMEe YNPaXXHEeHN BepXHel KoHeu-
HOCTbHO.
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OAHVM 13 METOZOB NIeYEHUS CUMTAETCA TakXe NMpoBefeHVe XMpyprnyeckmnx onepa-
L. B 3TO HanpaBieHHOCTY CBOEe MPUMEHeHVIe HaXOoAAT TeEXHOJIOTN LOMO/IHEHHOW U
CMeLLaHHOW peanbHOCTW. Yalle BCero Xmpyprmuyeckoe BMeLLlaTe1bCTBO HEOOXOANMO
AN NeYeHna onyxosie. Ha CerogHAWHNN AeHb YXe U3BeCTHbI CyYaun MpruMeHeHns
AR 1 MR TexHonorn npu nposeseHnmn onepauui.

OAHNM 13 TakMX NPYIMEPOB ABNAETCA PSS 1anapoCcKkonmMyeckmnx ornepaumin Ha ne-
YeHU 1 MoaxenyaouHom xenese. B nepuog ¢ Hoabps 2021 no manm 2022 r. ¢ npvmMe-
HeHneM TeXHOIOrMKY AOMNOJIHEHHOW peanbHOCTV Ha 6a3e YHUBEPCUTETCKON KIUHUKNA
MIMCY uvm. A.N. EBAOKMMOBA nanapockonuyecky onepmposann 5 naymeHTos [24].
OAHVM 13 BaXXHbIX 3TanoB rnepej HayasoM onepaumm aBnaeTca niaHvposaHme. lNpn
MOMOLLM OYKOB AOMO/IHEHHOW peanbHOCTU rnepes Havdanaom onepauuy npousBoim-
NOCb HanoxeHne 3D-mozenun, KOTopoe rnepesaeTcsa C nanapockona Ha 3kpaH. Bo Bpe-
MS onepauuy Takxe 6blla BO3MOXHOCTb 06pallaTbCd K MoAenu ANs ocyLLecTBAeHNS
KOHTPOANSA X04a ornepauun v npeanpuHMMaemMbiX 4eCTBUN.

Ana peannsaumm Takoro AOMONMHEHUs B XOZe ornepauuy 6bin 1CNoAb30BaH Npo-
rpaMmHbIV nakeT HLOIA© (Healthy Life: Operations

with Innovative Assistance), paspaboTaHHbIl cOTpyAaHUKamMu MTMCY n MITY nm. H.3.
BaymaHa, oukn gonosiHeHHOW peasnbHOCTU Hololens, a Takxe 3apaHee 6bI1V pa3spa-
60TaHbl 3D-Mo4enn HeobXOANMOro opraHa.

PucyHok 11 - 3D-mo0enb kucmo3sHol onyxonu [24].

MeToj, NCNoNb30BaHUSA AOMOJIHEHHOW peanbHOCTV Ha onepauusax HarnpasieH Ha
NOMOLLb XMPYPry BO BpeMs onepauumn 1 bosiee YeTkyro BU3yanm3aumm nponcxoas-
LLMX npoueccoB. MNMpy 3TOM CTOUT OTMETUTb, UTO CyLLecTByeT BO3SMOXHOCTb C MOMO-
LLIbHO AOMOIHEHHOM U CMELLaHHOW peasibHOCTU KOOPAMHMPOBAaTb AeNCTBUA U ornpese-
NATb 60Jiee TOUHbIN MaH ornepauun. Bcé 310 MoXeT bbITb peann3oBaHO C YC/10BMEM
TLWATe/IbHOW pa3paboTKy 1 KOHKpeTU3aLumuy crneymupunkaumin mogenein 1 nporpaMMHo-
ro obecneyeHus.

44 ‘ MPYIMEHEHWE VR B AVMATHOCTUMPOBAHWM N NEYEHNIM 3ABONTEBAHNI

OdopMneHHble cTaTbM

PATIENTS

AsTopbl: CMOJINH A.A., TYJIIKOB H.A.
XypHan: KynbTypa n texHonoruu. - 2021. -T. 6,
Ne 2. - C. 55-63.

Yupegutenn: HaumoHanbHbIA ncciefoBaTeb-
cknin yHusepcmutet UTMO

Nmnakt daktop xypHana B PUHL, / Impact
Factor: 0,314

DOI: 10.17586/2587-800X-2021-6-2-55-63
ISBN/ISSN: 2587-800X

AHHOTaUWS:

BupTyanbHaa peanbHOCTb - akTya/lbHOe Ha-
npaeneHve B cpepe COBPEMEHHbIX KOMIbHO-
TEePHbIX TEXHONOrNI, KOTOpoe LUMPOKO WC-
NoNb3yeTcsa BO MHOrMX cdepax, 0CO6EeHHO B
MeguumHe. Uenbto fgaHHOW paboTbl sBAseTCA
npoBepka 1 oueHka 3PdeKTUBHOCTU NCMONb-
30BaHWA TEXHOJIOTMIA BUPTYaSlbHOM peasibHo-
CTV B MeTOoAMKax neveHns geHTodbobumn nytém
NOrpy>XeHnst naumeHTa, CTpajaroLiero AeHTo-
bobuein, B BUPTyanbHYK Cpeay, UMUTUPYIO-
LLIytO OMNepaunoHHbIM KabnHeT Bpava-cToMaTo-
nora. Bcnegcreume Toro, UTo MHOrMe NayneHTobl
NCMbITLIBAKOT CTPax nepej ornepaunsmu, 6bi1o
NPUHATO peLleHre KCMoNb30BaTb TEXHONOM N
BUPTYa/ibHOW peanbHOCTU B npejornepaLmoH-
HoV noArotoeke. B npouecce paboTbl 6bi10
pa3paboTaHO MNpUIOXeHVe BUPTyalbHOW pe-
anbHOCTU ANA rapHUTypbl Samsung Gear VR,
N3yYyeHbl CNOCObbl MPUMEHEHUSA BUPTYaIbHOV
peanbHOCTU N MeTOAbl B3aUMOAENCTBISA C Hell,
ncMxonornyeckre TeparneBTUYeCcKMEe Teopuu,
npoBeséH aHann3 MO ana pa3paboTkn npuno-
XEeHUS.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

SDDEKTUBHOCTb UCMOJIb3OBAHUA TEXHOIOITMWN BUPTYAJIbHOU
PEAJIbHOCTWM B METOOUKAX NEMEHNA OEHTODOBUU OJ19d OBJIETYEHUA
NMCUXODPU3NOJTOTNHECKOTIO COCTOAHUNA MALUMEHTOB CTOMATOJIOTA
EFFECTIVENESS OF VIRTUAL REALITY TECHNOLOGIES USAGE IN DENTOPHOBIA
TREATMENT METHODS TO RELIEF THE PSYCHOPHYSIOLOGICAL STATE OF DENTIST

Author(s): SMOLIN A.A., TULIKOV N.A.

Abstract:

Virtual reality is a current trend in the field of
modern computer technology, which is widely
used in many areas, especially in medicine.
The aim of this scientific work is to test and
evaluate the effectiveness of usage virtual
reality technologies in methods of treating
dentophobia by immersing a patient suffering
from dentophobia into a virtual environment
that imitates the operating room of a dentist.
Since patients are afraid of dental procedures,
it was decided to prepare patients for surgery
psychologically, using VR technologies. In the
process of work, a virtual reality application was
developed for the Samsung Gear VR headset,
methods of using virtual reality and methods
of interacting with it, psychological therapeutic
theories were studied, software analysis for
developing an application was carried out,
and a hypothesis was formulated. A technical
survey was conducted on the operation of the
application, an experiment is planned.

Ccbinka:
https://elibrary.ru/item.asp?id=47400356
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OonbIT ONEPATUBHOIO JIEMEHNA NMAUUEHTOB
EXPERIENCE IN SURGICAL TREATMENT OF PATIENTS WITH INJURIES AND DISEASES
OF THE MUSCULOSKELETAL SYSTEM USING AUGMENTED REALITY TECHNOLOGIES

ABTOpPSLI: laHnneHko O.A.
XypHan: MeaguumHckme HoBoCTU. - 2022, -
Ne11.-C. 16-19.

AHHOTaUWA:

OTpaxeH HayanbHbIA ONbIT MPUMEHEHNA W
MCNONBb30BaHUA TEXHONOTUN  JOMOJIHEHHOM
peanbHOCTU (AR) B NMpakTUYecKkoM 34paBOoOX-
PaHeHUN NpY NIaHVPOBAHUU 1 OMepaTUBHOM
NneyeHUN nNauMeHToB C TpaBMamu U 3abone-
BaHVAMW OMOPHO-ABUraTeNIbHOro annapara,
KOTOPbI NPOBOAMACA Ha 6a3e kadeapbl Tpas-
MaTosiorum 1 optoneann benopycckoro rocy-
AAPCTBEHHOIO MeANLIMHCKOro YHBepcuTeTa 1
6- rOpOACKON KNVHUYeCKon 60nbHMLBI MUH-
cka. Mpn npoBeseHnn onbITa UCMONb30BaNNCh
04KV AOMNONHEHHOV peanbHoCTK Hololens1 w
Hololens2, atakxe npepycTaHOBNeHHOe MNpo-
rpaMmHoe obecnedeHne Smartymed umegu-
unHckas nnatpopma XR-doctor. MNonyyeHHbIN
OMbIT MOMIOXUTENIbHO OLeHMBaeT BO3MOX-
HOCTb WCMOMb30BaHUs AR npu onepaTvBHOM
neyeHNV NauUMeHTOB C PasINYHON OpToneso-
TPaBMaTo/IOrM4Yeckom naTtosiornen, a Takxe
ornpejensieT cywlecTByowme npobaembl nx
NpVYIMeHeHus.
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Article Name: Experience in surgical treatment
of patients with injuries and diseases of the
musculoskeletal system using augmented
reality (AR) technologies

Author(s): Danilenko O.A

Journal: Meditsinskie novosti. - 2022. - N11. - P.
16-19.

Abstract:

The authors of the article reflect the initial
experience of the application and use of
augmented reality (AR) technology in practical
healthcareintheplanningandsurgicaltreatment
of patients with injuries and diseases of the
musculoskeletal system, which was conducted
on the basis of the Belarusian State Medical
University and the 6th City Clinical Hospital of
Minsk. During the experiment, the Hololens 1
and Hololens 2 augmented reality glasses were
used, as well as the pre-installed Smartymed
software and the XR-doctor medical platform.
The experience gained positively assesses the
possibility of using AR in the surgical treatment
of patients with various orthopedic and
traumatological pathology, and also identifies
existing problems of their use.

Cebinka:
https://www.researchgate.net/profile/

Oleg-Danilenko-2/publication/366621959

Experience_in_surgical_treatment_of
patients_with_injuries_and_diseases

of_the_musculoskeletal_system_using_

augmented_reality AR_technologies/
links/63ab3b15097¢7832ca6e22b3/Experience-
in-surgical-treatment-of-patients-with-injuries-
and-diseases-of-the-musculoskeletal-system-
using-augmented-reality-AR-technologies.pdf

ABTOpbI: B. A. KonbiweHkos, [. V. OTBeTyurKo-
Ba, A. [. PecroH

XXypHan: Poccrincknii XxypHaa BOCCTaHOBUTE b-
HOM MeanUUHBL. — 2021. - Ne 4. - C. 30-35.

AHHOTaUWS:

B cTaTbe NpnBOAATCA CpaBHUTE/IbHbIE pe3y/ib-
TaTbl NMPYMEHEeHNA TEXHONOTNI BUPTYanbHOW
peanbHOCTU 1 oueHKka 3QPeKTUBHOCTU 3TON
MeTOAMKM B NporpamMmMe KOMMIeKCHOMN peabu-
NUTaUMM NaUneHToB C NOBPEeXAEHUAMN CyXo-
XWUINI BpaLLaTeibHOW MaHXeTbl naevya.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

BO3MOXHOCTU MPUMEHEHUA AMNMNAPATHO-NMPOIrPAMMHOIO
KOMMJIEKCA BUPTYAJTbHOM PEA/TIbHOCTU Y NALMUEHTOB C
NOBPEXOEHWEM BPALLATE/IbHOW MAHXXETbI MJ1EYA

POSSIBILITIES FOR THE USE OF A HARDWARE AND SOFTWARE VIRTUAL REALITY
COMPLEX IN PATIENTS WITH ROTATOR CUFF INJURY

Author(s): KOLYSHENKQOV V.A., OTVETCHIKOVA
D.l.,, FESYUN A.D.

Journal: Russian Journal of Rehabilitation
Medicine. - 2021. - Ne 4. - C. 30-35.

Abstract:

This article presents comparative results of
the use of virtual reality technologies and an
assessment of the efficiency of this technique
in a comprehensive rehabilitation program for
patients with rotator cuff tendon injuries.

Ccbinka:
https://elibrary.ru/item.asp?id=49371664

CNOCOB NEYEHUNA AMB/TINOMNMUN Y OETEN
METHOD FOR TREATING AMBLYOPIA IN CHILDREN

AsTopbl: YYTIPOB AJTIEKCAHAP AMWNTPUEBIAY,
BOPOHWHA AJTEKCAHZPA EBFEHbEBHA, ®UP-
COB ANNEKCAHAP CEPTEEBINY

Tvn: NnaTeHT Ha n3obpeTteHne

Homep nateHTa: RU 2764834 C1

[MaTeHTHOEe BegoMCTBO: Poccusa

rog nybnnkaunm: 2022

Homep 3aaBkun: 2021106712

[ata pervctpauymm: 16.03.2021

AaTa ny6nukaumm: 21.01.2022
MateHTOObNagatenn: depepanbHoe rocyaap-
CTBEHHOEe aBTOHOMHOe yupexzeHune «Hauwno-
HaNbHbIA MeANLUWHCKUIA nccneaoBaTenbCKNm
LeHTp «MexXoTpac/ieBo HayUYHO-TEXHNYECKINI
KoMnnekc «MUKpOX1pyprus rnasa» UMeHu aka-
aemuka C.H. ®epopoBa» MunHuctepcTea 34pa-
BOOXpaHeHus Poccuiickoinn Gegepaymn

AHHOTaUWS:
306peTeHme OTHOCUTCA K MeAnLHe, a MeH-
HO K odTanbmonormun. OcyLLecTBASIOT annapar-

Author(s): CHUPROV ALEKSANDR DMITRIEVICH,
VORONINA ALEKSANDRA EVGENEVNA, FIRSOV

ALEKSANDR SERGEEVICH

Abstract:

Substance

Invention relates to medicine, namely to

ophthalmology. Hardware stimulation of the
visual analyser is performed by impact on the
brightness, spatial-frequency, and contrast
channels of visual information processing in the
central zone applying test objects presented in
a virtual reality helmet. Hardware stimulation
of the visual analyser is therein performed
against the background of medication-based
cycloplegia, impact on the visual information
processing channels is exerted by presenting
dynamic test objects both in the central and the
peripheral zones. The virtual reality helmet is
used prior to hardware stimulation of the visual
analyser in order to determine the size of the
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HYHO CTUMYNIALMIO 3pUTENIbHOro aHanM3aTopa
nyTemM BO34eNCTBUA Ha SPKOCTHbIW, MPOCTPaH-
CTBEHHO-YACTOTHbIA 1 KOHTPACTHbIA KaHasbl
06paboTkV 3pUTeNbHON UHPOPMALUKN B LIEH-
TPa/JibHON 30HEe C MNpPVMeHeHneM TecT-0bbek-
TOB, NpPeAbABASEMbIX B LUAeMe BUPTyalbHOW
peanbHOCTU. [Mpy 3TOM annapaTHyr CTUMY-
NAUMIO 3pUTENIbHOIO aHasmM3aTopa MpoBOAAT
Ha ¢OHe MefVKaMeHTO3HOW LMKIonaeruu,
BO3/eNCTBME Ha KaHanbl 06paboTkn 3puTesib-
HON MHGOPMaLMX OKa3bIBaOT MOCPEACTBOM
npeabsaBAeHNs ANHAMUYHBIX TeCT-06bekToB
Kak B LleHTpasibHOM, Tak U B nepudepryeckomn
30He. Lnem BuMpTyanbHOW peanbHOCTU WC-
NONb3YHT A0 Hayana annapaTtHoOW CTUMYNALMN
3pUTENIbHOro aHanm3atopa Aas onpejeneHuns
pasMepa TecT-ob6bekTa. AnnapaTtHyr CTUMY-
NAUMIO 3pUTENbHOr0 aHaiM3aTopa HauMHarT
C NpeAbaBNeHNA HaVMeHbLUero no pasmepy
pasnnynmoro Tect-obbekta. Cnocob obecne-
YnBaeT MnoBbllleHne 3GPeKTUBHOCTY NedeHus
amébnvionun y fJeTeil, MO3BONAET YAYyYLUUTb
OCTPOTY 3peHus, CTabunnsnpoBaTb 3puUTe/b-
Hble GYHKLUMU 1 COKPATUTb CPOKM NIeHeHus.

AsTtopsbl: lemnH [.B., Peatokos A.B.

XypHan: OpeHbyprcknii MefuuUHCKUIA BecT-
HUK. 2022. Ne3 (39).

YAK/UDC: 617-089: 004.921: 004.946

AHHOTaUWA:

LUndpoBas TpaHchopmauma sSBNAETCA OAHUM
N3 KNIFOYEBbIX BEKTOPOB Pa3BUTUS OTeyeCcTBeH-
HOro 34paBOOXpPaHeHus. B xmpyprum 370 Ha-
npasfeHve SBNAETCA PeBOJIOLMOHHBIM U Han-
6onee aKTMBHO Pa3BMBAOLLMMCS.

Lens pabomeoi

OueHUTb OMbIT BHeApPeHUs LMPPOBLIX TeXHO-
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test object. Hardware stimulation of the visual
analyser is started by presenting the smallest
distinguishable test object.

Effect

Method provides an increase in the
effectiveness of treatment of amblyopia in
children, a possibility of improving the visual
acuity, stabilising visual functions and reducing
the duration of treatment.

Ccbinka:
https://elibrary.ru/item.asp?id=47795047

BHEOPEHUE MHHOBALIMOHHDbIX LM®OPOBbIX TEXHOJTOITMI B MPAKTUKY
BbICOKOTEXHO/IOTMYHOW XUPYPIUN B FAY3 «OPEHBYPICKAS
OBJIACTHAA KITMHUYECKAA BOJIbHULA»

INNOVATIVE DIGITAL TECHNOLOGY INTRODUCTION INTO THE PRACTICE OF HIGH-
TECH SURGERY IN ORENBURG REGIONAL CLINICAL HOSPITAL

Author(s): D. B. DEMIN, A. V. REDYUKOV

Abstract:

Digital transformation is one of the key
directions in the development of Russian
healthcare. In surgery, this direction is
revolutionary, with very active development.
The purpose of the present analysis
Toevaluatetheexperienceofdigitaltechnologies
introduction in surgical departments of the
Regional Clinical Hospital during 2021-2022.
Materials and methods

We analyzed the process of the modern surgical

Nnoruni B paboTy xmpypruyeckor cnyxbosl OOKB
B TeueHune 2021-2022 rogos.

Mamepuasnel u memodel

MNpoBejeH aHann3 paboTbl MO OCHALLEHUIO CO-
BPEMEHHbIM XMPYpruyeckum obopyzoBaHvem
N BHeAPEHV0 LUPPOBLIX TEXHONOIMNI, B TOM
yucne TEXHONOTUW  AOMOJIHEHHON peasibHo-
CTW, B OTAENeHNAX XVPYPrnyeckoro npopuns B
2021-2022 ropax. [Toka3aHo, 4To NpoBejeHHas
paboTta no3sosnna BHegpUTb 60nee 10 HOBbIX
xmpypruyeckmx BMII-TexHonornm B abgomu-
HaJIbHOWVI XWpyprun, TpasBmaTo/IorMm-oprone-
AN, YPOIOTUN, SHAOCKOMNW, HENPOXMPYPTX,
yBeNN4nTb 06beM BbINONHEHHbIX BbICOKOTEX-
HONOMVYHbIX OMepPaTUBHbLIX BMeLLaTeNbCTB Mo
BblLLeyKa3aHHbIM XUPYPruyeckum npopuisam B
1,5 pa3a, yBennmunTb KONNYEeCTBO onepauni ¢
NpYIMEHEeHMEeM MaslONHBA3VBHbIX TEXHOMOMMIA
B 1,5 pa3a, npoBoAUTL TENEMETPUIO BbIMOJIHAE-
MbIX 3HAOBUAEOXUPYPrnYecknX onepaTuBHbIX
BMeLLaTe/IbCTB, OCYLLEeCTBAATL MHTpaonepaLm-
OHHYI Bu3yanmsaynto DICOM-n3obpaxeHunn.
YcnewHoe npriMeHeHre TexXHONorun Jonon-
HEeHHON peanbHOCTV TpebyeT ee AasibHellle-
ro BHeJpeHUs He TONbKO B abJOMWHAaNbHOM
XUPYPrn, HO 1 B YPOJSIOTUN, HENPOXNPYPTAN,
opToneAnn, OTOPUHONAPUHTONOTUN.

OOMNONHEHHOW PEATbHOCTU

Astopbl: PULLEP HWB, HECUYW NTMOP, HE-
FPVIH 3PAH, 3AC/TABCKW MOPZEXAW, CNEM-
HEB CO®UA
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Homep nateHTa: RU 2769419 C2

[TaTeHTHOe BeAOMCTBO: Poccusa

Fog nybnmnkaunu: 2022

Homep 3aaBkn: 2019112830

[ata peructpaumun: 29.09.2017

AaTa nybnamkaumm: 31.03.2022

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

material equipment and the introduction of
digital technologies, including augmented
reality technology, in surgical departments
in 2021-2022. It is shown that the work made
it possible to introduce more than 10 new
surgical HTMC technologies in abdominal
surgery, traumatology-orthopedics, urology,
endoscopy, neurosurgery, to increase the
volume of high-tech surgical interventions
performed in the above surgical fields by 1.5
times, to increase the number of operations
using minimally invasive technology by 1.5
times, perform telemetry of performed
endovideosurgical  surgical  interventions,
and perform intraoperative visualization of
DICOM images. The successful application
of augmented reality technology requires its
further implementation not only in abdominal
surgery, but also in urology, neurosurgery,
orthopedics, and otorhinolaryngology.

Ccbinka:

https://cyberleninka.ru/article/n/vnedrenie-
innovatsionnyh-tsifrovyh-tehnologiy-v-

praktiku-vysokotehnologichnoy-hirurgii-v-gauz-
orenburgskaya-oblastnaya

Ccrnocob n CUCTEMA Aand MEANMUMNHCKOIO MOOEJIMPOBAHUNA B
OMEPALUMNOHHOW KOMHATE B CPEAE BUPTYAJTbHOW PEAJIbHOCTU UTA

METHOD AND SYSTEM FOR MEDICAL SIMULATION IN OPERATING ROOM IN VIRTUAL
REALITY OR AUGMENTED REALITY ENVIRONMENT

Author(s): FISHER NIV, NESICHI LIOR, NEGRIN
ERAN, ZASLAVSKI MORDECHAI, SLEPNEV
SOPHIA

Abstract:

Group of inventions relates to medicine, namely
to the simulation of medical procedures in
an operating room of virtual reality for the
intern training. A system for implementing
the method is proposed, wherein the system
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MateHToobnaaatenn: CMUMBUMOHWKC NTA.

AHHOTaUWVA:

Fpynna n3obpeTeHnin OTHOCUTCA K MeAnLnHe,
a VIMEHHO K MOZeNVPOBaHNIO MeAVLINHCKNX
npouesyp B OnepauyiOHHON KOMHaTte BUPTY-
aNbHOW peanbHOCTV ANs 0bydeHUs cTaxepa.
MpeasiiokeHa cuctema A peanvdaumu Cro-
coba, Npuyem cnctemMa CoLepXUT: YCTPOKCTBO
NoNb30BaTe/IbCKOro BBOAA ANSA BblbOpa CTaxe-
pOM TUMa MeANLMHCKON NnpoLeaypbl 415 Moje-
NIMPOBAHVA; MeANLINHCKNY NHCTPYMEHT, BK/HO-
YalLWNi B cebs AaTUMK ABUKEHUS U AaTUMK
KacaHuns, nNpuyeM MeaNLMHCKUA WHCTPYMEHT
npeAHasHayeH A8 TOro, Ytobbl cTaxep BpPyY-
HYO MaHWMynMpoBas MM BO BPeMs MOAesNn-
POBaHWA; CUCTEMY MOAENINPOBAHUSA MeAULH-
CKVX mpoueayp ANs TOro, Ytobbl NPUHMMATb
BBO/, 13 YCTPOWCTBA NO/1b30BaTe/1bCKOro BBOAA
N MeAVLNHCKOTO MHCTPYMEHTA AJ151 TOrO, UTO6bI
BbIMONHATE MOZENVMpPOBaHVe BblIOpaHHOW Me-
AVLVHCKOW npoueaypbl; CUCTeMY MOZennpoBa-
HUA BUPTYaNbHOW peasibHOCTW, COeAVHEHHYHO
C CUCTEMOMN MOAENNPOBAHUA MeANLIMHCKNX
npoueayp A5 TOro, YTo6bl BU3yan3mpoBaTh i)
CLeHy onepauyoOHHOMN KOMHaTbl BUPTYaIbHOV
peanbHOCTU, KOTOPas COOTBETCTBYeT TUMYy Me-
AVILVHCKOV mpoueaypbl NS MOAENNPOBaHWS,
n ii) MoZenupoBaHVe BblIOpPaHHOW MeaULVH-
CKOV npoueaypbl B CLeHY BUPTyasbHOW peasb-
HOCTW; N TAPHUTYPY BUPTYaNbHOW peanbHOCTY,
COEIMHEHHYKO C CUCTEMOV MOZAEeNNpPOBaHUS
BUPTYyaJIbHOV peasibHOCTU A/1 MPOCMOTPa CTa-
XepoM CLeHbl BUPTYasbHOMW peanbHOCTU, Npu
3TOM CcUCTeMa MOZLENNPOBaHUA BUPTYyaSbHOM
peasibHOCTU COAEPXUT MOAyNb 06paboTkm OT-
BNekawLmx $akTopoBs, BbIMNOJIHEHHbLIN C BO3-
MOXHOCTbIO C/ly4alHO aKTUBMPOBaTb OTB/e-
Karome ¢akTopbl BO BpeMs MOAenpyemMoi
MeANLIMHCKOW npoueaypsbl.

50 | OdOPMIEHHbIE CTaTbM

2023

contains: a user input device for the intern
to select the type of medical procedure for
simulating; a medical instrument including a
motion sensor and a touch sensor, wherein the
medical instrument is designed for the intern
to manually manipulate it during simulating;
a system of medical procedure simulation in
ordertoreceive input from the userinputdevice
and the medical instrument in order to perform
a simulation of the selected medical procedure;
a system of virtual reality simulation connected
to the system of medical procedure simulation
in order to visualize i) a scene of the operating
room of virtual reality that corresponds to the
type of medical procedure to be simulated,
and ii) simulation of the selected medical
procedure into a virtual reality scene; and a
virtual reality headset connected to the system
of virtual reality simulation for viewing a virtual
reality scene by the intern, while the system of
virtual reality simulation contains a distraction
processing module made with the possibility
of accidental activating distractions during a
simulated medical procedure.

Ccbinka:
https://elibrary.ru/item.asp?id=48377967
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NMPUMEHEHUWE CMELLAHHOW PEAJTIbHOCTU MNPU NTANAPOCKOMUYECKOW

PE3SEKLU NMOYKU

THE USE OF MIXED REALITY DURING THE LAPAROSCOPIC PARTIAL NEPHRECTOMY

ABTopbl: CemeHsknH WN.B., FTapgxmres H.K., Ta6-
aynnnH A.®., lMorocan P.P., Mxanunos W.b.,
KysbmunHa WN.H., MopLuHeB A.B.

XypHan: MOCKOBCKUI XUPYPrnvecknii XXypHann.
2021;(4):47-57.

DOI: 10.17238/2072-3180-2021-4-47-57
YAK/UDC: 616.61-089.84

AHHOTaUWA:

BeedeHue

Lens: n3yunTtb pesynbTaThl NMPUMEHEeHUA cMme-
LLAHHOW peanbHOCTU B XO4e Jianapockonuye-
CKOW pe3eKkLmm NoYKn.

Mamepuasel u Memoos|

B npocnekTnBHOE nccnegoBaHWe H6bIIN BKLO-
YeHbl 47 NayneHTOB, KOTOPbLIM 6bla BbINO-
HeHa /slanapockonmMyeckas pesekurs MoYyku c
noHsa 2020 roga no despansb 2021 roga. Mayw-
eHTbl 6bIIV pa3zeneHbl Ha ABe rpynrbl cyyai-
HbIM 0Opa3oM: KOHTPONbHas (24 naumeHTa),
B KOTOPOW MCMONb30Banacb WHTpaonepauu-
OHHaA ynbTpasBykoBaa Hasurauma (Y3W), w
rpynna vccnejoBaHna (23 nauvieHTa), B KOTO-
poW ornepaums BbINOIHANACE C NCMOb30BaHW-
eM [0rMo/IHEHHOW peanbHOCTUN: B CMapT-OYKax
6bla BOCCO3jaHa WHAMBUAYaNbHas ObbeMm-
Has MoOJeNb OpraHa, MOPaXeHHOro onyxo-
Nnbto. Mogenb 6bl1a co3faHa B MPOrpaMMHOM
obecneyeHnn HLOIA®, pa3paboTaHHOM Ha-
e KoMaHZow. o KaxaoMy nauueHTy 6biim
cobpaHbl aHaToMU4Yeckune, Aemorpaduyeckme
AaHHble, pe3ynbTaTbl NHCTPYMEHTanbHOro ob-
cnejoBaHVA B npejornepauyoHHOM rnepuroge,
nepunonepaurioHHble gaHHble. OueHka npume-
HeHWA [OMOJIHEHHOW peasbHOCTY NPOV3BOAM-
Nnacb C UCMOJIb30BaHMEM aHKeT Mno 5-Tn 6annb-
HOW LwKase JlankepTa, 3ano/IHAEMbIX XUPYProm
nocsie onepauun.

Pe3ynemamel

CpaBHeHMe faHHbIX BbIABWAO CTATUCTUAYECKN

Author(s): Semeniakin V., Gadzhiev N.K,
Gabdullin A.F., Pogosyan R.R., Kuzmina LN,
Dzhalilov I.B., Morshnev A.V.

Journal: Moscow Surgical Journal. 2021;(4):47-
57.

Abstract:

Introduction

Purpose: to advance the laparoscopic partial
nephrectomy (LPN) through the use of mixed
reality (MR) technology.

Materials and methods

47 patients with LPN were enrolled in the
prospective research from June 2020 to
February 2021 after institutional review board
approval. Patients were randomly assigned to
two different groups: the control group, which
included 24 patients, was operated with an
intraoperative ultrasound (US) control, while
the experimental group, which included 23
patients, was operated with smart glasses with
the individual MR model of the organ with a
tumor. Our team takes credit for the creation
of an open-source software package, “HLOIA,”
which was tested in the experimental group.
Demographic, perioperative, and pathological
data sets were collected separately for each
individual patient. A 5-point Likert scale
guestionnaire was used to evaluate the utility
of an MR model during LPN. It was completed
by the surgeon immediately after LPN.

Results

Experimental group outperformed the control
group in several criteria, such as the time for
renal pedicle exposure and the time from
the renal pedicle to the detection of tumor
localization (p <0.001). The questionnaire, filled
out by the surgeon, revealed high utility scores
of the MR model.
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3Ha4YMMble PasnnyUKna Nno cieayroLyMm napame-
TpaM: BpeMsa Mnoucka v Bm3lyanmsaumm rnoyeu-
HOW HOXKW, BPeMs BbIsiBNEHUS NoKann3aumm
onyxonn (p <0,001), KoTopble 6blIN B MNONb3Y
rpynnbl ccnefoBaHMs. BneyatneHve xmpypra
O MONEe3HOCTV MOJeNnn B CMeLUaHHOW pearsib-
HocTh (MR), Mo pe3ynbTaTaM aHKeTVPOBaHWS,
NPOAEMOHCTPUPOBANO BbICOKYH) OLIEHKY BO
BCeX YTBEPXAEHUSAX.

Bbigo0bi

TexHoOMOrva CMeLlaHHON peanbHOCTU CTana
AOCTyMHa C K1CMNo/Ib30BaHNEM CMapT-OYKOB U
nporpammMmHoro obecrneveHns HLOIA©. OHa no-
Kasana yMeHblleHne BpemMeHU, He0bXoANMOM
ANA ANCCEKLINU U BbIXOAA Ha MOYeYHYH HOXKY,
N BPEMEHU HeobXoAVMbIM A/ BU3Yyanun3aummn
rpPaHuL, 1N NoKanu3aLmm onyxoam noyku.

2023

Conclusions

HLOIA® software and smart glasses introduced
mixed reality technology that reduced the time
for renal pedicle exposure and for renal tumor
identification in a safe manner.

Ccblnka:
https://www.mossj.ru/jour/article/view/513

JNIMH3A 419 KOPPEKLWU 3PEHNA CO CPEOCTBAMU OOMO/IHEHHON

BUPTYAJIbHOW PEA/TbHOCTU

CORRECTIVE LENS WITH AUGMENTED VIRTUAL REALITY TOOLS
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AHHOTaUWA:

JNInH3a ana kKoppekuum 3peHus co cpeacTBa-
MV [LOMOSIHEHHOW BUPTYaNbHOW peasibHOCTY
COAEPXUT MUKPOAWUCINEA N NVNH3Y-BOJIHOBOJ,
Ha TOpLEBOM Cpe3e KOTOPOW BbINMOJIHEHA MO-
BEPXHOCTb CO CBETOAENNTENIbHbIM MOKPbLITMEM
B BUAE AVMXPONYHOrO MOKPbLITUSA, K KOTOPOMY
npuKiieeHa OTBeTHasA YacTb JINH3bl TakKUM 06-
pPa3oM, YTOObI OHV 06Pa30BbIBaNV KOPPEKTUPY-
FOLLYHO NINH3Y 4151 OYKOB, MOAYNALMOHHANA ne-
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Author(s):  ARKHANGELSKAYA  ANASTASIYA
ALEKSANDROVNA

Abstract:

Substance

Corrective lens with augmented virtual reality
tools comprises a microdisplay and a waveguide
lens, made on the end section whereof is a
surface with a beam-splitting coating in the form
of a dichroic coating whereon the matching
part of the lens is glued so as to jointly form a
corrective lens for glasses with a modulation
transfer function over 45 line pairs/mm,
function of modulation transferinthefield of the
corrective lens over 30 line pairs/mm, distortion
below 5%. Located on the opposite side relative
to the surface with the beam-splitting coating
of the waveguide lens is a micro display; a light
filter coating is applied over the corrective lens,
configured to suppress the emission spectrum
corresponding to the emission spectrum of
the micro display configured to form a virtual

pesfaTouHasa GyHKLUMA KOTOpol 6onbLue 45 nap
NVHUIA/MM, OYHKUMS nepejadn MOAynaumn B
nose KoppekTupyroLein IMH3bl 6onbLue 30 nap
NVHUIA/MM, nckaxeHne meHee 5%. C npoTtuBso-
MOIOXHOW CTOPOHbI OTHOCUTE/IbHO MOBEPXHO-
CTWN CO CBeToAeNNTe/IbHbIM NOKPbITUEM Y NNH-
3bl-BOJ/IHOBO/Z@ PAacCrosioxXeH MUKPOAUCTINENA,
NoBepxX KOPPeKTVPYHLLEN /NH3bl HaHeCeHo
NOKpbITUE N3 CBETOGUIbTPA, BbINOJHEHHOE C
BO3MOXHOCTbIO MOAABAEHUSA CNeKTpa Usnyye-
HVS, COOTBETCTBYIOLLEro CrnekTpy WU3yyYeHus
MVKPOAMCI/Ies, BbIMOJIHEHHOIO C BO3MOXHO-
CTbl0 GOPMUPOBAHUSA BUPTYasIbHOrO LBETHOIO
N306paxeHNsa paspelleHnem C BUPTYaibHOMN
AVaroHanbro nons 3peHns bonblue 40 rpagy-
COB U CpejHeill ONTUYEeCKON MPOoU3BOAUTENb-
HOCTM KOHTpacTa 6osblie 0,4 No BCceMy MoOJItO.
TexHNYecknin pesynbTaT - MoBblLLEeHNe YeTKOo-
CTU 1306paxeHna peasibHOro Mmpa 1 nsobpa-
XeHUs AOMONHEeHHOW peanbHOCTU Yy Naen C
OTK/IOHEHNAMUN 3pEHNA.

XUPYPITUN U CTOMATOJ1OTTNN

AsTopbl: JIBICEHKO A.B., APEMEHKO A.., IBA-
HOBA E.A., CMOJINH AA., TYJIKOB H.A., YiA-
BEMCOBA M.A.

XypHan: HctnTyT ctomatonorun. - 2021, - Ne
4(93). - C. 18-19.

Yupegutenu: ObLecTBO C OrpaHNUYeHHOW OT-
BeTCTBeHHOCTbO «MEAW n3gatenscrTBo»
Nmnakt ¢akTop XypHana B PUVHL, / Impact
Factor: 0,973

ISBN/ISSN: 2073-6460

AHHOTaUWS:

BvpTyanbHasa peanbHOCTb - 3TO akTyalbHoe
HarnpaeneHe B COBPEMEHHOW KOMMbOTEPHON
NHXeHepnmn, KoOTopoe LLUMPOKO WCMOoNb3yeTcH
B MeAnUMHCKON chepe . CoumanbHO BaxHas
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colour image with a resolution with the virtual
diagonal of the field of vision over 40 degrees
and an average optical contrast productivity
over 0.4 over the entire field.

Effect

Increase in the definition of the image of the
real world and the image of the augmented
reality in people with visual deviations.

Ccbinka:
https://elibrary.ru/item.asp?id=49340184

onbIT MPUMEHEHUSA TEXHOOTIMIA BUPTYAITbHOW PEASTbHOCTU ON14
MNPEOOMNEPALUMOHHON NMNOATNOTOBKU BEOJIbHbIX B YETIOCTHO-JTULLEBOM

EXPERIENCE OF USING VIRTUAL REALITY TECHNOLOGIES FOR PREOPERATIVE
PREPARATION OF PATIENTS IN MAXILLOFACIAL SURGERY AND DENTISTRY

Author(s): LYSENKO A.V., YAREMENKO A.l,
IVANOVA E.A.,, SMOLIN A.A., TULIKOV N.A,,
CHIBISOVA M.A.

Abstract:

Virtual reality is an actual trend in modern
computer engineering, which is widely used in
the medical field. The socially important and
currently most developed field of application
of virtual reality systems in psychology and
medicine is psychotherapeutic assistance
for fears, phobias, post-traumatic disorders,
and psychological rehabilitation. Ensuring the
patient's psychological comfort before and
during surgery in the oral cavity is an important
component of the safety of dental treatment.
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N Hanbonee pas3BMTas B HacTosLee Bpewms
06n1acTb MNPUMEHEeHUS CUCTEM BUPTYasIbHO
peanbHOCTU B MCUXONOTUN U MeAuLMHe - 3TO
ncuxotepaneBTrYeckast MOMOLLb NMPU CTPaxax,
$obusx, NOCTTpaBMaTUYECKNX PaCCTPOMCTBAX,
ncuxonornyeckor peabunmtayum. Obecneve-
HMe MCUXONOrn4yeckoro KoMdpopTta nauymeHTa
A0 1 BO BpeMsi onepaTtMBHOIO BMeLLaTeNbCTBa
B MOJIOCTU pTa SIBASETCH BaXHOW COCTaBASHO-
Let 6€30NacHOCTY CTOMATONI0MMYECKOro fieye-
HUSA. B cTaTbe NPOAEMOHCTPUPOBAHbI Pe3y/b-
TaTbl NPUMEHEHUs TeXHOJIOTMIA BUPTYyanbHON
peanbHOCTM B NpefonepauyioHHOM nepuoje
y NauUMEeHTOB, MPOXOAALLNX NeYeHne B KINHU-
Ke 4YentCTHO-nLeBON xupyprun. ®dusmono-
rMyeckme mokasaTenu ctpecca perncTtpupoBa-
JINCb C MOMOLLbIO NPOrpamMMHO-annapaTHoOro
KOMMekca oT koMmnaHumm Bitronics Lab. B xoae
NccnefoBaHUs 6bIIN MPOAHANN3NPOBAHbI AaH-
Hble 3/IeKTPUYECKOM aKTUBHOCTU KOXWN U Ny/b-
comeTpun. Ha oCHOBaHUW MONYYEHHbIX AdH-
HbIX MPOAEMOHCTPUPOBaHa 3OPEeKTUBHOCTL
NCMONb30BaHUS TEXHONOMMIA BUPTYabHOM pe-
aNbHOCTV B MpejornepaLmMoHHON MoAroToBKe
nayveHToB.

2023

The article demonstrates the results of using
virtual reality technologies in the preoperative
period in patients undergoing treatment in
the clinic of maxillofacial surgery. Physiological
indicators of stress were recorded using a
hardware-software complex from the Bitronics
Lab company. In the course of the study, data
on the electrical activity of the skin and heart
rate monitoring were analyzed. Based on
the data obtained, the effectiveness of using
virtual reality technologies in the preoperative
preparation of patients has been demonstrated.

Ccbinka:
https://elibrary.ru/item.asp?id=47486919
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Author(s): O.A. TARASENKO, A. HOSSINPOUR
SANATI

Abstract:

The improvement of virtual reality technologies
has made it possible to use them in dentistry not
only for treating patients, but also for teaching
students about therapeutic and diagnostic
manipulations. It is also possible to model
an office before its construction and plan the
optimal design and equipment.

AHHOTaUWA:

CoBepLUeHCTBOBaHNE TEXHOJNIOTUA BUPTyab-
HOM N JONONHEHHOW peanbHOCTN CAenano BO3-
MOXHbIM VX NMPpUMeHeHne B CTOMaToNorny He
TONbKO ANSA IeYeHUs NaymeHToB, HO U Ans 06-
yUYeHU s CTYAEHTOB NeYebHO-4MarHoCTUYeCckKnm
MaHUNyAaumaM. Tak XXe MOXHO CMOZennpo-
BaTb OPUC N CMIAHNPOBATbL ONTVMAaNbHbIA AU-
3aiiH 1 obopyaoBaHue.
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Leso

OnuncaHue onbita NPUMEHEHUS CUCTEMbI CMe-
LLAaHHOW peanbHOCTU MNpU onepauuax Ha op-
raHax OprOLLHONM MOMOCTY B YC/IOBUSX OZLHOIO
LeHTpa.

Mamepuan u MemoOdsi

B 2021-2022 rr. ¢ NpUMEHEHMEM TEXHONOr1mn
AOMOJIHEHHOW peasibHOCTV NanapoCcKonmnyecku
oneprpoBaHo 5 nauyMeHToB. BeinonHWAM 3Xu-
HOKOKK3KTOMWUIO € pe3sekuuein IV, V, VI cermeH-
TOB MeYyeHu, NaHKpeaToAyoAeHalIbHY0 pe3ek-
LIMHO MO MOBOZY paka ro/ioBKM NoAXxenyA04HON
Xenesbl, ncceyeHme KNCTbl BpbIKenk TOHKOM
KVLLKW, pe3eKkuuio Tefa 1 XBoCTa MoaXenyaoy-
HOI >ene3bl Mo MoBOAY HeWnpO3IHAOKPUHHON
Onyxo/n.

Pesynemamel

Mpu ucnone3oBaHun 3D-mopenent Tpebosa-
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Ccblnika:
http://sudmedhmao.ru/files/documents/

Krasnodar2021.pdf#page=239

MEPBbIA OMNbIT TPUMEHEHUA TEXHOJTOTMU OOMNOJIHEHHON
PEAJIbHOCTWU NMPU JTAMAPOCKOIMNYECKUX OMNMEPAUNAX HA MEYEHUN U

FIRST EXPERIENCE OF USING AUGMENTED REALITY TECHNOLOGY IN LIVER AND

Author(s): Panchenkov D.N., Abdulkerimov Z.A,,
Semeniakin L.V., Gabdullin A.F., Grigorieva E.V.,
Klimov D.D., Prokhorenko L.S., Gritsaenko A.l.,
Liskevich R.V., Tupikin K.A.

Journal: Annaly khirurgicheskoy gepatologii =

Annals of HPB Surgery. 2023;28(1):62-70.

Abstract:

Aim

To describe the experience of using augmented
reality system in abdominal surgery at one
clinical center.

Materials and methods

In  2021-2022, five patients underwent
laparoscopy with augmented reality technology.
The interventions included echinococcectomy
with resection of IV, V, VI liver segments,
pancreaticoduodenal resection for pancreatic
head cancer, excision of mesostenium cyst,
resection of pancreas body and tail for
neuroendocrine tumor.

Results

Application of 3D models requires putting on
glasses, scaling and setting a model on the
screen image, which sometimes prolonged
surgery time to 25 minutes. In a number
of operations the use of augmented reality
navigated the surgeon when working near
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JI0Cb HEKOTOpOe BpeMs A1 HaZleBaHWA 0YKOB,
MacLITabUpoOBaHUA MOZENN N ee HaNOoXeHWs
Ha 3KpaHHOe 1306paxeHue, 4YTo MHOrha yBe-
InymBano Bpema onepaunm ao 25 mnH. B pase
ornepauuvin npuMeHeHne LOMNONHEHHOW peanb-
HOCTW 061erynno XMpypry opmeHTUpPOBKY Mpwu
paboTe OKO/MO COCYANCTbIX CTPYKTYyp. [locne
npocmoTpa AR-mogenn xupypr 4yBCTBOBa
cebs 6onee yBepeHHO C TOUKW 3peHns NHANBU-
AyanbHOM aHaToOMUN,

3aknr4eHue

JlononHeHHaa peanbHOCTb MOXET CTaTb Ha-
AEXHBIM N MepCrneKkTUBHbLIM VHCTPYMEHTOM
B abfOMWHaNbHON xmpyprun. Tem He MeHee
HeobXxoAMMO JanbHelllee TexHOoAormyeckoe
COBepLUEHCTBOBaHME CUCTEM [ OMOJIHEHHO
peanbHOCTU ANA yBENUYEHUA VX MPOU3BOAU-
TeNbHOCTN.

NEYEHWU OMYXONEWN OPBUTDI

AsTopbl: Xepko W.HO., Xunnaesa E.l., Haymen-
ko J1.B., Konaguny X.B., EHa A./1., 3amoTuH N.A,.,
Opnos I.A.

XypHan: Hosoctn xumpyprum. 2021. Nel, ctp.:
67-74

DOI: 10.18484/2305-0047.2021.1.67

AHHOTaUWA:

Lesb

OueHnTb 3¢ PeKTUBHOCTL U LieN1ecoobpasHoOCTb
NPUMEeHeHNs NHTPaonepaLuMoHHOW HaBuUraLlm-
OHHOWN CUCTEMbI, OCHOBAHHOW Ha TEXHO/0run
AOMOJIHEHHOW peanbHOCTU, B XUPYPrnyeckom
NlevyeHnn onyxosie NHTpaopbuTanbHOW NoKa-
nsaunu.

Mamepuan u memoosl

C wnCnonb3oBaHMEM  UHTpaornepaumoHHO
HaBUTaLMOHHOW CcUCTeMbl 6blNK MNpoornepu-
pOBaHbl 2 nauyyeHTa C OMyxoasaMU WUHTPa-
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vascular structures. After looking through the
AR model, a surgeon felt more confident in
terms of individual anatomy.

Conclusion

Augmented reality can become a reliable
and promising tool in abdominal surgery.
However, further technological development
in augmented reality systems is needed to
increase their performance.

Ccblnka:
https://hepato.elpub.ru/jour/article/view/970

NCNONb30BAHUE HABUTALUMOHHOW CUCTEMbI, OCHOBAHHOM HA
TEXHOJTOM'Mu ONOJIHEHHOW PEAJIbHOCTU, B XUPYPITMYECKOM

THE APPLICATION OF NAVIGATION SYSTEM BASED ON THE AUGMENTED REALITY
TECHNOLOGY FOR THE SURGICAL TREATMENT OF ORBITAL TUMORS

Abstract:

Objective

To assess the effectiveness and feasibility of
using an intraoperative navigation system
based on augmented reality technology in the
surgical treatment of intra-orbital tumors.
Methods

Two patients with intra-orbital tumors were
operated on with the application of the
intraoperative navigation system. The virtual
volumetric model was designed on the basis of
files in the Digital Imaging and Communications
in Medicine (DICOM) format, taking into account
the fact that the quality of reconstruction
depends on the quality of the input data and
the accuracy of the reconstruction system.
The required structures and parameters of
color rendering for inclusion in the model were
selected taking into consideration a specific

opbuTtanbHOM  nokanmsauun. BupTyanbHas
obbemMHass MoJenb CTpownacb Ha OCHOBa-
HUM ¢arnos B ¢opmate Digital Imaging and
Communicationsin Medicine (DICOM) c yue-
TOM TOrO, YTO KayecTBO PEeKOHCTPYKLMW 3aBU-
CUT OT KayecCTBa BXOAHbIX AAHHbIX I TOUHOCTY
CUCTeMbl PEKOHCTPYKUMK. Heobxoammble ans
BK/IFOYEHVS B MOJe b CTPYKTYpPbl 1 MapameTpsbl
LBeTonepesayn BolbMpanm C y4eToM KOHKpeT-
HOM KAMHWYECKON cuTyauun. [anee mojenb
noABepranacb 06paboTke v moagndrKaumm Ans
ynpoLeHns BU3yanmsaumun. MoarotoBneHHas
N ONTUMU3NPOBAHHAA MoJeNb 3arpyxanacb
B OYKM AOMONAHEHHOW peanbHOCTU Microsoft
HoloLens2. B npegonepauvioHHOM Mepuoge,
NCMOb3ysA BO3MOXHOCTU YBeMYeHNA N poTa-
uun 3D-mozenmn, NpoBOANANCE NNaHUPOBaHMe
onepaTtMBHOIO BMeLUaTeNbCTBa C Yy4dacTuem
BCEX U/IeHOB Xupypruyeckon bpuragbl. MHTpa-
onepaumoHHo 3D-mozenb Yyepena HaknajblBa-
nacb Ha nauyeHTa No KOCTHbIM OpveHTMpam
(HWXXHWIA OpbUTanbHbIA Kpar M HOCOBble KO-
cTu). OnepayyioHHbIV AOCTYN U OMepPaLViOHHbIN
nprvem OCyLLecTBAANNCE B NPOeKLNK BU3yanu-
3MPOBaHHOI OMYXOW.

Pesynemamel

B nepBOM KAMHUYECKOM cJlyyae, WCMNo/b3ys
BO3MOXHOCTW/ YyBe/IMYeHU N poTauum BOC-
cTaHoBneHHon 3D-mogenn, rnpovisBenn Je-
TaNbHYHO NpeAonepaLnoOHHY0 OLEeHKY J/oKa-
AM3aunnm M pacnpocTPaHéHHOCTU Onyxonu ¢
nocneAyroyM naaHUpoBaHMemM obbéma one-
paTMBHOIO BMelLlaTe/ibCTBa. Bo BTopom ciiyyae
HaBWrayMoHHas c1cTeMa 6blna NCNob30BaHa
B rnpouecce AMarHOCTUYeCcKon opbmtoToMumn
AN obneryeHnsa 4ocCTyna K oryxonu.
3aknoveHue

CmellaHHas peanbHOCTb NO3BOJSET BU3Yyaau-
3MpoBaTb WHAMBUAYa/IbHble aHaTOMU4Yeckue
MOZEeNnn C BbICOKOW AeTanumsauymen. Mogenm
NHTEePaKTUBHbI 1 MOTYT 6bITb V3MEHEeHbI B pe-
aNlbHOM BpemMeHn. MaHnnyanpoBaHue nMun He
TpebyeT cneunanbHbIX HaBblkoB. OgHa M Ta
Xe TeXHONOrnsa MoXeT BbIMOMHATL LeNblid pA
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clinical situation. Then the model was subjected
to processing and modification to facilitate
visualization. The prepared and optimized
model was loaded into Microsoft HoloLens2
augmented reality glasses. In the preoperative
period, using the possibilities of full screen
image zoom and rotation of 3D model, the
planning of the surgical intervention was carried
out with the participation of all members of the
surgical team. Intraoperatively, a 3D skull model
was superimposed on the patient along bony
landmarks (lower orbital edge and nasal bones).
Surgical access and surgery were performed in
the projection of the visualized tumor.

Results

In the first case, the surgical planningas
the preoperative method of pre-visualising
asurgical intervention was used by means of
the possibilities of model zooming and rotating;
a detailed preoperative tumor assessment
was made. In the second case, the navigation
system was used in the process of diagnostic
orbitotomy to facilitate the access to the tumor.
Conclusion

Augmented reality allows highly detail
visualization of individual anatomical models.
Models are interactive, adaptive to real time
and manipulating does not require the special
skills. The technologies are flexible and can
be programmed to perform a number of
tasks (diagnostics, preoperative planning and
intraoperative navigation). Models might be
used for surgical training of surgeons to possess
the skills. What this paper adds For the first time,
the possibility of a navigation system application
based on augmented reality technology in the
surgical treatment of intra-orbital tumors has
been shown. The technique has been found to
be useful both in the preoperative planning and
during surgical intervention.

Ccbinka:

https://cyberleninka.ru/article/n/ispolzovanie-
navigatsionnoy-sistemy-osnovannoy-
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3a/la4, CBA3aHHbLIX C MPOLLeCCOM AMAarHOCTUKMY,
npesonepaymoHHOro NA1aHNpPoOBaHUA U NHTPa-
orepaumMoHHOM HaBuraumu, a Takxxe obyyeHums
XVpypros. HayyHasa HOBK3Ha CTaTbl BriepBsble
nokKasaHa BO3MOXHOCTb NCMOJIb30BaHWA HaBW-
rauOHHOW CCTeMbl, OCHOBaHHOW Ha TEXHO/10-
N AOMOJIHEHHOW peanbHOCTW, B XUpypruye-
CKOM NleYeHUN NHTPaoPOUTanbHbBIX OMyXOJen.
YCTaHOB/IEHO, YTO METO/MKa MoJIe3Ha Kak npw
npegonepaumoHHOM MNJIaHUPOBaHNW, TakK U BO
BpeMs XMPYyprmyeckoro sMeLlaTesibCTea.

2023

na-tehnologii-dopolnennoy-realnosti-v-
hirurgicheskom-lechenii-opuholey-orbity

LNDOPOBbIE TEXHOJTOTMK B AUATHOCTUKE U JIEMEHUN

HEBPOJIOM'MYECKUX 3ABEOJIEBAHUI

DIGITAL TECHNOLOGIES IN THE DIAGNOSIS AND TREATMENT OF NEUROLOGICAL

DISEASES

ABTopbl: letyxoBa H.B., ®apxagos M., 3a-
meprpaz Makcum Banepbesiny, 'paves C.I1.
XypHan: Hesponorus, Helponcnxmatpus, ncu-
xocomaTuka. 2019. Ne4, ctp.: 104-110

AHHOTaUWA:

B 0630pe paccMoTpeHbl paboThbl, MOCBALLEHHbIe
CBEPTOYHbIM HENPOHHbLIM CeTAM Kak OCHOBHO-
My MeToay 06paboTkm UMPpPOBLIX U30bpaxe-
HWIA, @ TakxXe AMArHoCTMKe HeBPONOrnYecKnx
3a60/1€BaHMiN Ha OCHOBE KOMMbIOTEPHOro aHa-
IN3@ MarHUTHO-pPe30HAaHCHOW Tomorpadun u
anekTpoaHuedpanorpadumn. OnmcaHbl NOAXOAbI
K MOCTPOEHUNIO AMArHOCTUYECKMX KOMMbOTep-
HbIX CUCTEM U MPUMEPbI TaKMX CUCTEM B HEBPO-
noruun. MNMpuBegeHa TeXHONOMVA BUPTYyalbHOM
peanbHOCTW, NCNONb3yeMas A1 BOCCTaHOB/e-
HVS MauVeHTOB C HapylleHWem paBHOBeCUS,
NOCTTPaBMaTUYeCKUMN PacCTpOMNCTBaMMK, MO-
CNeAcTBUSMU MHCYNbTa. YKasaHo, 4to uupo-
BM3aLMS - O4HO U3 MPUOPUTETHbLIX Hanpas/e-
HUIA Pa3BUTUSA MeAULMHBI.
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Abstract:

The review considers works devoted to
convolutionalneural networks asamain method
for digital image processing, as well as to the
diagnosis of neurological diseases based on
computer-aided analysis of magnetic resonance
imaging and electroencephalography. It
describes approaches to building computer-
aided diagnostic systems and gives examples
of these systems in neurology. The virtual
reality technology used to rehabilitate patients
with imbalance, posttraumatic disorders,
and consequences of stroke is presented.
Digitalization is stated to be one of the priority
areas for medicine development.

Ccblnka:

https://cyberleninka.ru/article/n/tsifrovye-
tehnologii-v-diagnostike-i-lechenii-
nevrologicheskih-zabolevaniy
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2021 roga, cTp.: 30-32

Ccbinka:
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CrnocCob JIEMEHNA NAUMEHTOB C OCTEOINOPO30OM, OCJTOXXHEHHbIM
MEPEJTOMOM ONCTAJTIbHOIO OTAEJIA NMPEAMNJIEYbYA
METHOD OF TREATING PATIENTS WITH OSTEOPOROSIS COMPLICATED BY DISTAL

FOREARM FRACTURE
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CcTepcTBa 34paBooxpaHeHuns Poccuinckoin dege-
paunmn (®PreY «HMWL PK» MunH3gpasa Poccun)

AHHOTaUWA:

N306peTeHmne OTHOCUTCA K MejuunHe, 3HAO-
KPVHONOTNK, TPaBMAaTONOMNN U MeANLIMHCKON
peabunntTaunn. [na neyeHMs naumeHToB C
OCTEONopOo30M, OC/NOXHEHHbIM MepeoMOM
AVCTaNbHOTO OTAeNa npeAniedbs, B Mepuoj
peabunTaumm nocne rnepenomMa nprMeHsarT
KOMMJieKC MeToA0B MexaHoTepanuu ¢ 6uoJso-
rM4yeckon O6paTHOM CBSA3blO, BK/IOYAOLLMIA

Author(s): MARCHENKOVA LARISA
ALEKSANDROVNA, EREMUSHKIN  MIKHAIL
ANATOLEVICH, MAKAROVA EKATERINA
VLADIMIROVNA, STIAZHKINA ELENA
MIKHAILOVNA, CHESNIKOVA EKATERINA
IVANOVNA

Abstract:

Substance

Invention refers to medicine, endocrinology,
traumatology and medical rehabilitation.
For treatment of patients with osteoporosis
complicated by fracture of distal forearm, in
rehabilitation period after fracture method of
mechanotherapy with biological feedback is
applied, including daily sequence of exposure,
5 days a week, on course - 10 procedures. A
robotic mechanotherapy complex is performed
on a ReoGo "Motorika Medika Ltd" apparatus
(Israel) with 30-minute procedure. Sessions
are carried out using interactive virtual reality
rehabilitation system NIRVANA "BPS SpA"
(Italy), including performance of exercises by
upper extremity. That is followed by therapeutic
gymnastics and upper extremity massage
according to the "suction" technique for 15
minutes.
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eXeJHeBHY0 MoC/ef0BaTe/IbHOCTL  BO3JeN-
cTBUIA, 5 aHel B Hegento, Ha kypc - 10 npoue-
Ayp. MpoBoAAT KoMMiekc poboTn3POBaHHOM
MexaHoTepanuuy Ha annapaTte ¢ 0bpaTHOI CBS-
3bt0 ReoGo«MoTopuka Meguka JTta» (M3pannb)
no 30 MUHYT Ha Npoueaypy. NpoBOAAT 3aHATUA
C WCMoJib30BaHMEM WHTEPaKTUBHOW peabu-
NINTAUMOHHON CUCTEMbl BUPTYasibHOMN peasib-
HocT NIRVANA «BTC C.n.A» (NTanus), BKAKO-
yatoLle BbIMOJHEHWEe YMPaXHeHN BepxHei
KOHEYHOCTb. [pOoBOAAT NeyebHy TMMHa-
CTUKY M MacCax BepxHerl KOHEYHOCTU MO «OT-
cacbiBatoLlen» metoauke, no 15 mmHyT.CNnocob
NOBbILAET CUAY MbILWL, NeYa, npeaniedss v
KWUCTW, yNyyLlaeT ABuUraTesibHble CNOCOH6HOCTY,
PYHKLMOHANBHOCTb U MeJIKyH0 MOTOPUKY MOo-
BPEeXAEHHON PYKW, yMeHbLLAEeT BblPaXXeHHOCTb
601eBOro CMHAPOMA, MOBbILLIAET KaYeCTBO XMN3-
HU, @ TakXe COoKpallaeT CPOKN MeANLINHCKOWN
peabunnTaunm naumeHTa.

2023
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Effect
Method provides higher strength of shoulder,

forearm and hand muscles, improves motor
abilities, functionality and fine motor skills
of the injured hand, reduces intensity of pain
syndrome, improves quality of life, and reduces
length of patient's medical rehabilitation.

Ccbinka:
https://elibrary.ru/item.asp?id=44112894

MPUMEHEHUE TEXHOJTOMMUY BUPTYAJIbHOW PEANTbHOCTU A9 NEYEHUA

BEOJIEBOIO CUHOPOMA Y OETEN

USING VIRTUAL REALITY FOR PAIN MANAGEMENT IN CHILDREN
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nnctpatos B.b., HectepeHko E.H., Yyx A.U.
XypHan: YNnbaHOBCKUIA  MepuKo-bmonormnye-
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AHHOTaUWA:

BupTyanbHasa peanbHOCTb - OTHOCUTENbHO HO-
BblA VHCTPYMEHT B3aUMOJENCTBUA 4YenoBeka
C KOMMbHOTEPOM, KOrfa 4esioBek CTaHOBWUTCH
aKTVBHbBIM YYaCTHUKOM BUPTYasbHOro Mupa.
BupTyanbHasa peanbHOCTb 6bICTPO CTana npea-
MEeTOM NCCNef0BaHNSA B Pa3HbIX MeANLIMHCKINX
obnactax. Tak, HanpumMmep, CerofHs MHorue
MeANLUMHCKMNE npouesypbl COMPOBOXAANTCA
BblpaXKeHHbIM 60/1eBbIM CUHAPOMOM U Tpeby-
0T NpUMeHeHns 06e3601BatoLLMX Npernapa-

e0 \ OdOPMIIEHHbIE CTaTbM

Abstract:

Virtual reality is a relatively new tool for human-
computer interaction. A person becomes an
active participant in a virtual world. Virtual
reality has quickly become the research subject
in various medical fields. For example, today
many medical procedures are accompanied
by severe pain syndrome and require pain
relievers. Virtual reality as an effective non-
pharmacological means of reducing pain may
become a new way of pain management.
Currently, there is not enough scientific papers
on the efficacy of the method, which has become
the reason for this literature review. The goal of
the paper is to analyze electronic databases and
scientific literature on the topic over the past 5
years (from 2014 to 2019). Virtual reality has
been used to reduce pain in children (4 to 17
years old) in the following medical procedures:

TOB. HOBbIM HanpasneHnem B 06e36011MBaHNM
MOXeT CTaTb MpYIMeHeHue BUPTyanibHOWN pe-
aNbHOCTN Kak 3¢pdekTnBHOro Hedapmakono-
FMYeckoro cpeacTBa yMeHblUeHUs 60/1eBOro
cMHApoMa. B HacToswee Bpemsa onybimkoBa-
HO HeAOCTaTOYHO HayuyHbIX paboT 06 3dodek-
TMBHOCTW 3TOr0 MeTOoAa, YTO CTano NMpPUYNHOM
npoBejeHNsa 4aHHOro AnTepaTypHOro o63opa.
Llenb - aHann3 31eKTPoHHbIX 6a3 JaHHbIX U Ha-
YUYHOW NnTepaTypbl 3a nocnegHve 5 net (c 2014
no 2019 r.). BuptyanbHasa peanbHOCTb 1CNO/b-
30Banacb 419 yMeHbLUeHWs 601eBOro CMHAPO-
Ma y geTen (0T 4 Ao 17 net) npn cnedyromx
npoueaypax: BHYTPUBEHHbIE UHBEKLNW, YXO4
3a OXOroBbIMU paHamu, nepess3ka paH, Npo-
BeJeHne MeAnKaMeHTO3HbIX 6/10Kkaj, BakLHa-
LS, @ Takxe rnpu ocTpoM 60/71eBOM CMHZAPOME.
Pe3ynbTaTbl MPOaHaJN3NPOBaHHbLIX KCCNeso0-
BaHW MOKa3bIBalOT, YTO BUPTYyasibHas peasb-
HOCTb ABnseTcsd 3pdeKTUBHLIM Hedbapmakoso-
rMyeckMM MeTOZLOM YMeHbLUeHUs 60/1eBOoro
cvHapoma. OZHaKo OCTaltoTCH HepelleHHbIMU
BOMPOChI O B3aMOZENCTBUN MeXay BUPTyab-
HbIM BO34eNCTBMEM U HEKOTOPbLIMU 06e3601U-
BalOLVMW MpernapatamMu, TakkKe HesiCHO, 4To
ABnseTca 6osee npesnoyTUTENIbHBIM: MEepBO-
HavasibHOe MpYMeHeHVe Teparnny C MOMOLLbHO
BUPTyanbHOW peanbHOCTW, a 3aTteM 6e3 Hee
NN HA06OPOT.

Bbigodel

Heobxogumo nposegeHve AOMONHUTENIbHbIX
nccnefoBaHVA NS Nydllero NoOHVIMaHns BAW-
AHWA BUPTYyaNbHOW peanbHOCTV B NMeamnaTpumn
Kak Ha OCTpbli 601eBON CMHAPOM, Tak U Ha
XPOHMYeECKYH 60/b.

intravenous injections, care for burn wounds,
wound dressing, drug blockade, vaccination,
and acute pain syndrome. The results obtained
show that virtual reality is an effective non-
pharmacological method of pain management.
However, there are still some unresolved
qguestions on the interaction between virtual
exposure and some pain killers. Moreover, it
is also unclear what is more preferable: the
initial use of virtual reality therapy followed by
a standard therapy, or vice versa.

Conclusion

More research is needed to understand the
impact of virtual reality in pediatrics on both
acute pain and chronic pain.

Ccbinka:
https://cyberleninka.ru/article/n/primenenie-

tehnologii-virtualnoy-realnosti-dlya-lecheniya-
bolevogo-sindroma-u-detey

NMPUMEHEHUE BUPTYAJTbHOW PEANTbHOCTU B TIEMEHUUN HAPYLLUEHUI
XOoAbbbl Y MAUMEHTOB C BOJIE3HbIO MAPKMHCOHA
THE USE OF VIRTUAL REALITY IN TREATMENT OF GAIT DISORDERS IN PATIENTS WITH

PARKINSON'S DISEASE

ABTOpbI: Hatanesuy C.I1., KannHuH B.A., lNoBe-
peHHoBa W.E., WWnwunesa C.A., KpvBoLiarnoBsa
H.C.

Author(s): S. P. Natalevich, V. A. Kalinin, I. E.
Poverennova, S. A.Shpileva, N.S.Kri-voschapova
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XypHan: CapaToBCKUIM Hay4YHO-MeAVLVHCKN
XypHan. 2021. Nel, ctp.: 132-136
YAK/UDC: 616.858-008.6-07-08

AHHOTaUWA:

Lesno

OueHNTb BO3MOXHOCTb KOPpekUMn HapyLue-
HUN XO04bbbI N NOCTYPasIbHON HEYCTONUYMBOCTH
y naumeHToB ¢ 601e3Hbto MNapkMHCOHa Npu no-
MOLLI MeTOZa BUPTYasibHOM peanbHOCTU (BP).
MaTtepuan n Metoabl

20 nauveHToB C 60/1e3HbI0 MapKMHCOHa Npo-
xoannun 10-AHEBHbIA KYpC 3aHATUM Ha TpeHa-
xepe «CUMYNATop Xo4bbbl» ¢ 6n1okom BP. Ans
OLLeHKM MOTOPHbIX HapyLLUEHUIA MPUMEHANNCE:
wkana UPDRS wn onpocHuk Freezing of Gait
Questionnaire (FoG-Q).

Pesynemamei

3aHATUA Ha TpeHaxepe ¢ 6a1okom BP npueenu
K YMEHbLUEHWNIO BbIPaXXEHHOCTU HapyLUeHWiA
X0Ab6bl Ha 6,0% B BbIK/HOYEHHOM COCTOSIHUM (C
55,13 po 51,81 6anna no wkane UPDRS) n Ha
5,6% BO BKk/toUeHHOM (c 43,69 ao 41,25 6anna)
npexae BCero 3a cyeT BAVSHUA Ha 3acTblBa-
HUS 1 MOCTYpasibHYH HeycTonunBocTb. Kpome
TOro, oTMe4anocb ynayduieHne CybbekTUBHOWM
OLLeHKM COBCTBEHHOIO COCTOSAHMS Y NaLMEHTOB
no onpocHunky FoG-Q (c 9,44 po 7,38 6anna). B
KOHTPONbHOW rpyrnne cTaTUCTUYecKn 3Haudu-
MOW AMHAMUKN He HabNrAaNoCh.

3aknr4eHue

MeToAuKN, NCNOoNb3yloLWMe BUPTYyalbHYO pe-
aNbHOCTb, MOTYT ObITb LUCMO/Ib30BaHbl B Kaye-
CTBe JOMNOJIHUTE/IbHOrO0 MeToda KOoppekuumn
MOTOPHbIX HapyLleHn y naumeHToB ¢ bones-
Hbto [1apKMHCOHa.
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Abstract:

Objective

To evaluate the possibility of correcting gait
disorders and postural instability in patients
with Parkinson's disease using virtual reality
method.

Material and Methods

20 patients with Parkinson's disease underwent
a 10-day course on a walking simulator with a
virtual reality unit. The UPDRS scale and the
Freezing of Gait Questionnaire (FoG-Q) were
used to assess motor disorders.

Results

Training on the simulator with the VR block led
to a decrease in the severity of gait disorders by
6.0% in the off state (from 55.13to 51.81 grades
in UPDRS) and by 5.6% in the on state (from
43.69 to 41.25 grades), primarily due to the
effect on freezing of gait and postural instability.
In addition, there was an improvement in
assessment of their own state in patients
according to the FoG-Q (from 9.44 to 7.38
grades). In the control group, no statistically
significant dynamics was observed.

Conclusion

Techniques using virtual reality can be used as
an additional method for correcting of motor
disorders in patients with Parkinson's disease.

Ccblnika:
https://cyberleninka.ru/article/n/primenenie-
virtualnoy-realnosti-v-lechenii-narusheniy-
hodby-u-patsientov-s-boleznyu-parkinsona

Peabunutauusa

VR-TeXHONOrn ABASOTCA NepcreKTUBHbIM HanpasieHneM B 06/1aCTU HeBPOJIOrnH,
TaK Kak CTaAns peabunutaymm nocie MHorux 3aboneBaHnin pa3HoM cTeneH TAXeCTn
AOJIKHA NOCTOSIHHO COBEPLUEHCTBOBATLCSA. B oTnUme OT 06LEeNpUHATBIX MeTO40B fe-
YeHUs, KOTopble MPUMEHSAIOTCSA B HALIW AHW, BUPTYasibHasa peanbHOCTb obecneynBaeT
6onee KOMGOPTHYH OOBCTAHOBKY ANS MauyeHTa, CNocobcTByoT 6osiee 3¢pbekTUBHO-
My fiedeHunto. JononHnTenbHo, nurposas ¢opma VR-NpunoxeHMin nomoraeT naumneH-
TaM 0CTaBaTbCA MOTUBVPOBAHHBIMU U MOHMXAET 06N ypOoBeHb CTpecca naymeHTa
[25,26].

B HeBponOrMm cyLLecTByeT TP OCHOBHbIX BUAA peabnanTaLMoHHbIX MPOrpaMm BOC-
NONHEHWNSA ABUraTeNbHOro, KOFHUTUBHOIO, CEHCOPHOIO UK KOOPAMHATOPHOro Aedu-
LMTa - TPeHUpYyoLLMe ABUraTesibHble HaBblKW, KOTHUTUBHbIE QYHKLIN NN KOPPEKTU-
pyroLiMe 3MOoLUMOHaNbHOe COCTosHME, 3a cyeT BBejeHUA VR-TexHONornm B npouecc
peabunnTaun MOXHO YCKOPUTb BOCCTaHOBNEHME GYHKLVIA MOTOPUKIN, MPaBUIbHOW
MNOXOAKW N YyBCTBa 06LLero paBHoBecus. B 3aBNCMMOCTY OT NporpamMmel VR Takxe Mo-
XeT MOMOUb C BOCCTaHOB/IEHNEM COLMANbHbIX HAaBbIKOB 1 BO3BPAaLL,eHMEeM K 0ObIUHOWM
XU3HWU.

PucyHok 12 - [lpumep ucnoaszoeaHusA VR e peabuaumayuu.

3a cyeT BO3MOXHOCTWN MPOUTPbIBAHUA OAHOMO M TOrO Xe CLieHapus MHOXEeCTBO
pas, a TaKxke 3a cYeT BO3MOXHOCTN HacTpoMkM VR-cpesbl Noj 0COBEHHOCTU KaXo-
ro nauuveHTa, 3¢beKTMBHOCTL peabunmtaumn NauyeHToB 3HaYMTeIbHO BO3pacTaeT
[27,28]. pymeHeHMe VR-TeXHONOMMIN ABNAETCA MepCcnekTVBHbLIM HamnpasieHnemM pe-
abnnutTaumn ABuratenbHbIX U KOTHUTUBHbLIX GYHKLMIA NauneHTa, Tak Kak ux BHejpe-
H/ie BO3MOXHO Ha /IF060M 3Tane peabunnTaurioHHOro evyeHnsa nauyeHTa. Boeicokas
NHTYUTUBHOCTb VR-MPUIOXKEHWIN TaK)Ke NO3BOJIAET BHEAPATb peLleHna BUPTyanbHOM
peanbHOCTU C MUHMMabHbBIM NpuBaeYeHiemM nepcoHana [29].
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Ha npakTuke yxe ycnewHo npuMeHstoTca VR-TexHonorm aas peabmavtaymm nayu-
eHTOB Moc/ie Taknx 3abosieBaHUA Kak:

* PaccessHHbIN cknepos

* IHcynbT

LlepebpanbHbli napanny
* bonesHb NapknHCcoHa

CvHapom JlayHa
* Wn3odpeHuns
« lemMeHUMA N T.A4.

OZHaKoO HekoTopble 60Me3HU A0 CUX MOP Mano U3y4YeHbl 3@ CYET HMU3KOro Koaumnye-
CTBa NaUMEeHTOB, a TakXe 1N3-3a HeOL4HOPOAHOCTM 3aboneBaHnin,. CTOUT OTMETUTb, UTO
B HE6ONbLUNX WUCCNeA0BaHNAX MOA0OHbLIX 3ab0n1eBaHnin MPOCAEXMBAETCA MOMOXMN-
TenbHas anHamuka [30].

VR B peabunutaymum

MHAMEMAYANbHDIA NOEbILEHHE MOTHEALMM
noAxoA K NAUMeHTy Kpeabunuraynmn

yBenn4yeHne
adpdexTHBHOCTH
TPaAHLHOHHBIX
MEeTOoA0B NevyeHns

AKTHEHOE yYyacTHe CHHMEHHWEe MHOrokKpatHoe
GBHBHBTOBHFOHECCE ¢HHIHCBBHI noeTopeHHe
BOCCTAHOBNEHHA HEpeMeHHBIX 2aTpaT yrlpau:ueum'l

AKTHEaAUMA
H EipoﬂﬂiCTH“ HOCTH

CHHHEHHE YPOBHA
MHBANMANZALMM,
NoBbLILIEHWE KAYECTBa
MHZHH NALMEHTOB

Puc. 3. [|eicTBME BUPTYaNbHOM pEansHOCTM B paMkax peabunuraumu

nauueHToB
PucyHok 13 - 3ppekmesl npumeHeHUs1 VR 8 pamkax peabuiumayuu nayueHmos.

B xope nccnepoBaHus addekToB npuMeHeHsa VR B pamMKax KOrHUTUBHOW pea-
buATauu NauveHTa bl 3aMeYeHbl MHOorve NofoXUTebHble 3ddeKTbl, BKIHOUas
yBe/InyeHne CKOPOCTY MbILUAEHUS, YAyYLLUeHWs NMaMaT, HOPManm3aumm ncruxonoru-
YeCKOro COCTOSHUS; 3TU 3bdekTbl 6bINU Honee APKO BblPaXeHbl MO CPAaBHEHUIO C Na-
LMeHTaMn, He NMpoxoAaLmMmn neyeHrie ¢ noMmollbto VR. lNocne onpoca otMeyanocs,
4YTO 60/IbHbIE, KOTOPbIE MPOXOAWIN NeyeHre ¢ NoMoLLbio VR 6binn 6onee yioBneTBoO-
peHbl 06LMM KYpCOM peabunmtaummn, a Takke MMesiv NoBbILWEeHHbI ypOBEHb MOTMBa-
LW,

iccnepoBaHmsa nokasanu, Uto nprMeHeHre VR B OCTpoOM nepriose NHCY/IbTa No-
3BOJ/ISeT 0becneunTb onpeseneHHyo Gnsnveckyro U KOrHUTUBHYO Harpysky, KoTopble
yNy4dLLaOT MO3rOBOW KPOBOTOK, CMOCOGCTBYHOT MOBbLILLEHUIO aKTUBHOCTU HEpOMeAN-

64 | PEABUIVTALMA

aTOPOB 1 06Pa30BaHNI0 HOBbIX HEMPOHHbLIX CBA3EN, UTO MPUBOAUT K MONOXNTENBHO-
MYy pe3ynbTaTy, YAyylleHU0 HaCTPOeHUs MauneHToB N BAUSET Ha JaNbHENLLNA X0
BOCCTaHOBNEHNA HapyLUeHHbIX dyHKuniA [31].

B cdepe peabunutaumm baHTOMHbIX 60n1el npriMeHeHre VR-TeXHONOrnm Mo-
XeT Morpy3nTb NauveHTa B MHANBUAYA/IbHO HACTPOEHHbIe YC/I0BUA C Lefbio B3au-
MOZENCTBUA C BUPTYyaNbHbIMY NMpegMeTaMu, BblMOIHEeHMe 3a4a4 U KOMaHZ, KOTopoe
HarMpaB/eHO Ha CHMXeHWe 6onu. B cpeaHeM, peabunmtaymoHHbI ceaHc VR cocTaBns-
eT 6onee 30 MUHYT, Takne CeaHChbl MPOBOAAT KaXAYH0 Hee o B TedeHMe HeCKONbKMX
HeJeNb, O4HAKO ANNTENbHOCTb CeaHCOB N KypcCa lIeyeHUs MOXeT MEHATLCHA B 3aBUCU-
MOCTW OT AMarHo3a U MHANBUAYaAbHbIX 0CObeHHOCTen nauveHTa [32].

y—

| —

b—

PucyHok 14 - Mpumep ucnons3osaHuA VR 8 peabuaumayuu.

Mo pe3ynbTataMm OAHOrO M3 MUAOTHbLIX UCCeA0BaHNM Habnoganacb MOMOXN-
TeNbHasa AVHaMuKa BANAHWA VR-TEXHONOMMIA Ha peabunmTaumto nauyeHToB ¢ NaToso-
MMM NJ1IeYeBOro CycTaBa Nnoc/ie apTPOCKOMMYECKOro TeHOAE3a CYXOXUANSA SJNHHO
ronoBKu 6uuenca. MNpu 3ToOM NOPaXKeHHOCTb AOMUHUPYHOLLEN KOHEYHOCTY B AAHHOM
nccnefoBaHUM He BAVAAa Ha 3GPeKTUBHOCTL peabunmTtaymm ¢ nomoLubto VR.

CornacHo pesynbTaTaM WCCIeLOBaHUSA, Ha KOHTPOJIbHbIX TOUKaxX MauMeHThbl
OCHOBHOW rpynnbl, paboTarowme ¢ VR-obopysoBaHMEM, NOKa3biBaAM TeHAeHLUUN K
6onee 6LICTPON peabunutaunmn, B OTAMYUME OT MALMNEHTOB, NPOXOAALLMX anbTepHa-
TUBHBbIN KypC neyeHus. Npegnonaraercs, uto 6narogaps VR-TeXHONOrVAM CO34aeTcs
Hekn «3pdeKkT OTBeYeHs», KOTOPbIV YCKOPSA npoLlecc peabunutaunm. O4HaKo He
yZan0Cb YCTAaHOBUTb MOCTOSAHHOCTb AaHHOIO 3¢ dekTa, Tak Kak OH BapblPOBasCA Ha
NPOTAXEHNN KypCa NeyeHms.
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PucyHok 15 - Pesysnemamesl oyeHKU cocmosiHUA hayueHmoas no onpocHUKy DASH. Cneea - oc-
HOBHQASA 2pynNna, c/1e8a — KOHMPOIbHOS.

Pe3ynbTathbl Kypca peabnnmtauioOHHOro 1e4yeHNs OLEeHMBAJINCL C MOMOLLBIO MeXay-
HapoAHOro onpocHmka DASH (camoynpaBnisieMbl pervioHasbHbIA UHCTPYMEHT OLEeH-
KW pe3ynbTaToB, pa3paboTaHHbIA B KayecTBe Mepbl CaMOOLEHKN WHBANUAHOCTU U
CMMMTOMOB 3a60/1eBaHN BepXHUX KOHeYHocTel) [33].

He ctomnT 3a6biBaTh 1 0 NO6OYHBIX 3pdeKkTax JAnTenbHOro ncrnosib3osanms VR. Cpe-
AN HUX OTMeYaroT ro/IOBOKPY>XeHMe 1 TOLHOTY, a Takxe 6011 B CNUHE U LWeNHOM OT-
Aene No3BOHOYHMKA. Takxe B CyLLeCTBYHOLLMX Kypcax peabuintaumoHHOro eyeHns
C ncrnonb3oBaHmeM VR 0 cvx Nop He cyllecTByeT e4UHOro MHEeHUA 0 HeOH6X04MMO
ANTENBbHOCTU Kypca NeYveHuns, npaBuibHOM Harpyske n ANINTEeNbHOCTU U UHTEHCUB-
HOCTW 3aHATUN.

OZHaKo He CMOTPA Ha HeAO0CTaTKN, NCMOJib30BaHMe HoBeKLLX VR-TeXHONorn B pe-
abnnuTaumm No3BoNSET YAYULLUNTb KAaYecTBO JIeYeHUSA U COCTOSAHME NnaumeHTa, a Tak-
Xe yCKOpUTb caM npouecc peabunutaunm [34].
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NCMOJIb3OBAHUE BUPTYAJIbHOW PEAJIbHOCTU A/19 BOCCTAHOBJ/IEHUSA

OBUTATENTIbHbIX ®YHKLUUN PYK

Astopbl: MOHACTbIPHASA B.C., TTOJIYBE/IOB
H.A., TbIH4YEHKO B.C.

KoHdepeHLus: HAYYHbI OTBET HA BbI3OBbI
COBPEMEHHOCTW: TEXHUYECKNI U TEXHO-
NNOTMYECKWMI ACMEKTHI, Camapa, 01 masa 2019
roga

AHHOTaUWA:

BocctaHoBneHne agpuratenbHOM GyHKLMN PyK
nocne TpaBMbl UM UHCYNbTa ABAAETCA A0CTa-
TOYHO CNOXHOW 3ajadyeit, NOTOMY YTO BOCCTa-
HOBNeHMe OpraHm3Ma CBA3aHO He TO/bKO C

bun3nYecKorm, HO N C NCUXONOrNYECKOW CNOX-
HOCTbIO, MOCKOJIbKY KaXZAblA 4enoBek Mnepe-
XWBaeT CBOW TPaBMbl MO-pPa3HOMY N MHoOrme
NCMbITbIBAKOT CTPax, KOTOPbIA MeLlaeT BOCCTa-
HOBNeHWto. Icnonb3oBaHMe BUPTYyanbLHOW pe-
aNbHOCTN MO3BONSET YAyUllUTb MOKasaTenu
BOCCTAHOB/IEHVS N YNYYLLUNTb KayecTBO sieye-
HUS.

Ccblnka:
https://elibrary.ru/item.asp?id=37343837
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HEMEOWKAMEHTO3HOIO JIEMEHUA BEOIM N PAHHEW PEABUTTUTALLUUA
INTEGRATION OF VIRTUAL REALITY INTO THE PROGRAM OF NON-DRUG TREATMENT

OF PAIN AND EARLY REHABILITATION

AsTopbl: BEPEMEEHKO H.A., CAYKNHA A.B., MNE-
PEMETNLA C.A.

XypHan: MEANLIVHCKNI BECTHWK TBKT VM.
H.H. BYPAEHKO

KoHdepeHuus:

Yupegutenu: [NaBHbI BOEHHbIV KIIMHNYECKNIA
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YAK/UDC: 616-08-035, 616-082.5
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AHHOTaUWS:

B cratbe paccmaTpuBalroTCs BOMPOCLI HeMe-
AVKAMEHTO3HOro fie4yeHus 6oam ¢ no3vyum
6110MNCNXOCOLMaNbHOro NoaxoAa C NOMOLLbHO
BUPTyanbHOW peanbHocTU (VR), a Takxe BO3-
MOXHOCTb MHTerpaunm 3Toro Metoza B MNpo-
rpaMMy paHHel peabunuTauMy nauneHToB
HeBposiornyeckoro npodunsa. [lMpesactaBneHa
NCTOPUSA OTKPBLITUSA 1 UHTerpauun VR B meau-
LUMHY N pe3ysibTaTbl MpYIMeHeHna Metoa ANd

Author(s): VEREMEENKO N.A., SAUKINA AV,
PEREPELITSA S.A.

Abstract:

The article deals with the issues of non-drug
treatment of pain from the standpoint of a
biopsychosocial approach using virtual reality
(VR), as well as the possibility of integrating this
method into an early rehabilitation program
for neurological patients. The historical
aspects of discovery and integration of VR into
medicine and the results of using the method
to reduce the intensity of pain in patients
with burn disease, the possibility of using VR
technology in anesthesiology and resuscitation
as an alternative to narcotic analgesics for
certain types of intervention are presented.
The use of VR is promising in the motor and
cognitive rehabilitation of patients with various
pathologies of the central nervous system and
can be used at any stage of rehabilitation, at
low financial costs, with minimal involvement
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CHUKEHUSI MHTEHCUBHOCTM 60711 Yy NauneHToB
C OXOroBoW 601e3HbI, BO3MOXHOCTY NUCMO/b-
30BaHNA VR-TeXHONOMMW B aHecTe3nonoru-
N-peaHVIMaToNorMm Kak afibTepHaTUBbl HapKO-
TUYeCKMM aHanbretmkamMm npu ornpeseneHHbIX
BMAaX BMeLlaTtenbcrBa. [lpumeHeHue VR nep-
CNeKTUBHO B AABUraTeNIbHOWN U KOFTHUTUBHOW pe-
abunnTaumm naymMeHToB C Pas/IMYHOM NaToo-
rMein LeHTpanbHOM HEPBHOM CUCTEMbI 1 MOXET
1NCNONb30BaTbCs Ha NO6OM 3Tane peabunmta-
Lmu, Npy HeboNbLLINX GUHAHCOBbLIX 3aTpaTax, C
MUHUMaNbHbIM MpUBIeYEeHVNEM MeANLHCKO-
ro nepcoHana B CTaunoHape 1 aMbynaTopHbIX
YCIOBUSIX.
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of medical personnel in the hospital and
outpatient settings.

Ccblnka:
https://elibrary.ru/item.asp?id=48315812

COBPEMEHHbIE ACMNEKTbl MTPUMEHEHUA BUPTYAJIbHOW PEAJTbHOCTU B

PEABUJTUTALIUU

MODERN ASPECTS OF APPLICATION OF VIRTUAL REALITY IN REHABILITATION

ABTopbl: Anekcees /[. B., Xentakos M. O.
XypHan: CBOPHWK MATEPUAJTIOB Bcepoccuii-
CKOWV HayYHOW KOHbepeHLnmn

C MexayHapoAHbIM y4yacTnem «CoBpeMeHHas
Hayka 1 obpa3oBaHMe: aKTyasibHble BOMPOChHI
TeopUn 1N NPaKTUKN»

YAK/UDC: 33, 159.9, 101, 13, 34, 61.004

AHHOTaUWA:

B cTtaTbe aBTOpamMu paccmMaTprBarOTCHa coBpe-
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Abstract:

In the article, the authors consider modern
aspects of the use of virtual reality in medical
rehabilitation.

Ccbinka:
https://www.researchgate.net/profile/
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TPEHAYKEP O/19 PEABUNTUTALUUU MALUUEHTOB C MPOBJIEMAMU
MOBWUJIbHOCTU PYKW, MOCTPOEHHbIN C UCMOJIb3OBAHUEM
TEXHOJ1IOM BUPTYATTbHOM PEANTbHOCTHU

A REHABILITATION SIMULATOR FOR PATIENTS WITH HAND MOBILITY PROBLEMS
USING VIRTUAL REALITY TECHNOLOGIES

Abstract:
A hand is one of the most important parts of
the human body; its injuries seriously affect

LLlecTBO Hay4HO-nccne[oBaTeNbCknin MHCTUTYT
«LeHTpnporpammcmucrem»
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ISBN/ISSN: TMeyatHblin: 0236-235X, D1eKTpoH-
Hbln: 2311-2735

AHHOTaUWA:

Pyka ofjHa 113 caMbIX BaXHbIX YacTel Yenoseye-
CKOro Tena, TpaBMbl KOTOPOW Cepbe3HO BAUSIOT
fa>Xe Ha 0ObIYHYIO AesaTeIbHOCTb. [103TOMY BOC-
CcTaHoBNeHne GYHKUMA U MOABUXHOCTU PYKU
ABNAETCS O4HOW M3 CaMbIX C/IOXKHbIX Npobrewm,
peLleHne KOTOPOK HeobxoaMo Ans obecneye-
HNA HOPMasibHOV MOBCEAHEBHOM XNU3HU Yeno-
Beka. NpeAMeTOM HacTosLLero ncciefoBaHums
ABNAETCS  anmnapaTtHO-NPOrpaMMHbIA - TpeHa-
XEPHbIV KOMMeKC Ans peabunntaumm nauu-
€HTOB C HapyLleHUAMU MOABUXHOCTU PYKW,
MOCTPOEHHbIN C NCNONb30BaHMEM TEXHOIOMNK
BUPTYaNbHOW peanbHOCTU. AKTyallbHOCTb 3TOI
TeMbl 06yC/10B/IEHa BbICOK/M YPOBHEM 3auHTe-
PeCcoBaHHOCTU N MOTUBMPOBAHHOCTW NaLeH-
Ta, YTO NOTEHUMaNbHO MOXEeT MOBbICUTb WH-
Tepec 1 3$deKTUBHOCTb peabunnTaLMOHHbIX
npoueayp. NpoaHanM3npoBaHbl COBPEMEHHbIE
MeTO/Abl MOAENNPOBAHNSA ABVXEHUS, a Takxe
OLeHeHbl BO3MOXHOCTW MPUMEHEHNs TexXHO-
NOTUN BUPTYaNbHOW peanbHOCTN ANA peabu-
AVTaUNU N OTCAEXMBAHUS U3MEHEHNs ABuUra-
TeNbHbIX QYHKUMIA NauMeHToB ¢ npobnemamu
KOrHUTUBHOIO XapakTtepa. PesynbTaTtamun npo-
BeJleHHOro W1CCefoBaHUSA CTann MpPOTOTUM
nepyatky 1 NporpaMmmHoe obecrneveHue Ans
cbopa nHbopmaLmm o cTeneHn crmba nanbLes,
a TaKXXe KOMMJIeKC ynpaxHeHNn Ana naymeHTa
N 3anmncK nporpecca peabunutauum Ansa Aanb-
HeWlwero aHanmsa. lNpeacTtaBneH BO3MOXHbIN
BapWaHT apXUTeKTypbl MHTerpaumm CyYnTbiBa-
OLLe nmepyaTky C coBpeMeHHbIMU VR-cucte-
MaMu. Ha3BaHHble pe3y/nbTaTbl MPakTUYecKu
MCNONb30BaHbl B 3KCMEpUMEHTaIbHOM MeToze
peabunnTaunm, anpobnpoBaHHOM B MeANLIMH-
CKOW npakTuke. MNprBedeHbl AafibHelLwe nna-

even normal activities. Thus, restoring the
hand function and mobility is one of the most
complex and important topics for normal daily
life. The subject of this study is a hardware-
software simulator complex to rehabilitate
patients with hand mobility disorders using
virtual reality technology. The topic is relevant
due to a higher level of patient’s interest and
motivation, which can potentially increase the
interest and effectiveness of rehabilitation
procedures. The authors have analyzed
modern motion modeling methods, as well
as the use of a virtual reality technology for
rehabilitation and tracking changes in motor
functions of patients with cognitive problems.
The result of the study is a prototype glove
and software for collecting information about
the finger flexion degree, as well as a set of
exercises for a patient and rehabilitation
progress recordings for further analysis. The
paper presents a possible architecture option
for integrating the reading glove with modern
VR systems. Practical relevance relates to the
introduction of an experimental method for
rehabilitation, the effectiveness of which has
been proven theoretically and will probably
be effective in practice, which is planned to be
proven later. Section 6 outlines further plans for
the glove development, as well as the addition
of functionality to the rehabilitation application.

Ccbinka:
https://cyberleninka.ru/article/n/trenazher-
dlya-reabilitatsii-patsientov-s-problemami-

mobilnosti-ruki-postroennyy-s-ispolzovaniem-
tehnologiy-virtualnoy-realnosti
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Llenb

OueHnTb 3¢deKTUBHOCTL KOMMIEKCHOW Mpo-
rpaMmbl peabunutaumm naumeHToB C noepe-
XAEHMeM pOTaTOPHOW MaHXeTbl njeya C Wc-
NONb30BaHMEM  TeXHONOrMU  BUPTYaslbHOWN
peanbHOCTU.

MaTtepuansl 1 MeTOAbI

B pamkax nccnefoBaHus 66110 06c1ef0BaHO 59
nayneHTos, 29 (49,2%) myxckoro n 30 (50,8%)
XEHCKOro rona, cpefHWin Bec coctaBun 79
[70,00;87,50] kr, cpeaHuin poct -1,72 [1,63;1,78]
M, CpefHuIn Bo3pacT - 48 [32,00;54,00] neT, paH-
AOMU3NPOBAHO pPa3fenéHHbIX Ha ABe rpynmbl.
B KOHTpONbHY rpynny 6bis1o BkAtouveHo 30 na-
LMEHTOB, cpeaun KOTOPbIX 6b110 16 MYXUUH K
14 XeHLWMKH, cpefHUIN Bo3pacT coctasun 47,00
[27,00;54,00] neT, cpegHWIA pocT N BeC cocTa-
Bunn 1,71 [1,63;1,78] m n 77,50 [70,50,88,25]
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OLLEHKA 2d®DEKTUBHOCTU MPUMEHEHUA KOMMJTIEKCHOW MPOIrPAMMBDI
PEABUNTUTALMN C UICMNOJIb3OBAHMEM TEXHOJ1IOTMN BUPTYAJIbHOM
PEAJIbHOCTU: MPOCINMEKTUBHOE KOMOPTHOE UCCJTEOOBAHWE 59
NALUMEHTOB C NOBPEXXAEHUEM POTATOPHOW MAHXXETbI MJ1EYA
EVALUATION OF THE EFFECTIVENESS OF THE VIRTUAL REALITY TECHNOLOGIES
COMPREHENSIVE REHABILITATION PROGRAM APPLICATION: A PROSPECTIVE
COHORT STUDY OF 59 PATIENTS WITH ROTATOR CUFF INJURY

Author(s): KOLYSHENKQOV
PROSVIRNIN ANDREY N.

VASILIY A,

Abstract:

Aim

To evaluate the effectiveness of the
comprehensive rehabilitation program for
patients with rotator cuff injury using virtual
reality technology.

Materials and methods

The study examined 59 patients, 29 (49.2%)
male and 30 (50.8%) female, the average weight
was 79 [70.00;87.50] kg, the average height
was 1.72 [1.63;1.78] m, the average age was
48 [32.00,54.00] years, randomly divided into
two groups. The control group consisted of 30
patients, including 16 men and 14 women, the
average age was 47.00 [27.00;54.00] years, the
average height and weight were 1.71 [1.63;1.78]
m and 77.50 [70.50;88.25] kg, respectively.
Patients of the control group received a
standard rehabilitation methodology. The study
group consisted of 29 people, 13 men and 16
women, mean age 48 [39.50,;56.50] years, mean
height 1.72 [1.62;1.78] m, mean weight 81.00
[70.00;86.00] kg, who received classes with the
inclusion of virtual reality technologies against
the background of the standard method.
Results and discussion

The study showed a positive dynamics of pain
syndrome, an improvement of the functional
state of the shoulder joint according to the
results of the DASH questionnaire, an increase

Kr COOTBETCTBEHHO. lMauneHTbl KOHTPOJIbHON
rpynnbl NosyYann CTaHAAPTHYHO MEeTOAVKY pe-
abunmntaynmn. OCHOBHYH rpynmny coctaBuam 29
yenosek, 13 MyX4UH U 16 XeHLWNH, cpefHUI
BO3pacT KoTopbIXx coctasun 48 [39,50,;56,50]
neT, cpeaHuin poct 1,72 [1,62;1,78] M, cpegHunii
Bec 81,00 [70,00;86,00] kr, koTOpble Ha ¢doHe
CTaHAAPTHOrO MeToda Monyvany 3aHATUSA C
BK/IFOYEHVIEM TEeXHOJIOrVIA BUPTYaNbHON pe-
aJIbHOCTW.

Pe3ynbTaTthbl 1 06CyXaeHNe

B xoge npoBegeHHOro ucciefoBaHUA OTMe-
Yyanacb MONOXUTeNbHas AMHaMMKa 601eBOro
CUHAPOMA, YAyylleHns GyHKLMOHANbBHOrMo Co-
CTOSAHUS M1eYeBOro cycrasa Mo pesysbTaTam
onpocHuka DASH, yBennyeHne obbema ABU-
XeHun B nieyesom cyctase. CpesHVve nokasa-
Tenn ANHaAMNYEeCKOM CUbl N MblLLEYHOWN Bbl-
HOCNMBOCTN U MPOU3BOAUTENLHOCTN B TecTe
«BpaLleHre BHYTpb/Hapy>Xy» BO3pocauv Ha 58%
n 68,5%. B Tectax «npvBefeHve/oTBefeHMEN
CWOBbIe NMOKa3aTenu nauMeHToB C NoBpexje-
HUAMWN POTAaTOPHON MaHXeTbl MNyieya ysennuu-
Ncb Ha 67,5%, a MbllleYyHasa BbIHOC/IMBOCTbL U
NPOV3BOAUTENILHOCTL B cpegHeM Ha 82,3%. Mo
pesynbTataM W30KMHETUYEeCKOoro TecTupoBa-
HWA POCT CUIOBbIX 3HaYeHWIA B TecTe «pa3rnba-
Hue/crmnbaHne» coctaBnn 64,5%, a MblLLeYHON
BbIHOC/IMBOCTW U MPOU3BOAUNTENIBHOCTN - 79%.
3akro4yeHmne

BkntoueHve TexHONOrni BUPTYasnbHOW peanb-
HOCTM Ha 3Tane MeANUMHCKOW peabunutayum
nauMeHToB C MNOBPeXAeHUsMU pPOTaTOPHON
MaH>XeTbl njeya No3BosfeT CyLEeCTBEHHO CHU-
3UTb 60MeBON CUHAPOM B TMJIeYEeBOM CycCTa-
Be, YyAy4ywnTb YHKUMOHMPOBaAHUE BepxHen
KOHEYHOCTN, YyBeNNUYNTb ObbeM ABVXEHW B
cycTaBe, a TakXe CyLeCTBEHHO MOBbICUTb CU-
NOBble MOKasaTenu 1 rnokasarenn MbllLeYyHoW
BbIHOC/IMBOCTW U MPOV3BOANTENIbHOCTN.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

in the volume of the shoulder joint motions.
The average indicators of dynamic strength and
muscular endurance and performance in the
«inward/outward rotation» test increased by
58% and 68.5%. In the « adduction/abduction»
tests, the strength indicators of patients with
rotator cuff tears increased by 67.5%, and
muscle endurance and performance by an
average of 82.3%. According to the results of
isokinetic testing, the growth of strength values
in the «extension / flexion» test was 64.5%, and
muscle endurance and performance were 79%.
Conclusion

The inclusion of virtual reality technologies at
the stage of medical rehabilitation of patients
with rotator cuff injuries can significantly
reduce shoulder pain, improve upper extremity
functioning, increase joint range of motion,
and significantly improve strength, muscular
endurance and performance.

Ccbinka:
https://elibrary.ru/item.asp?id=49473984
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BoccTaHoBUTENIBHAs MejuLUMHa  paccMaTpu-
BaeTCa KakK akTya/lbHash M C/0XHas cucTemMa
3HaHW, OAHVMU W3 BaXHbIX 3343y KOTOPOWA
ABNAKOTCA pa3paboTka U BHeApeHVe HOBbIX
COBpPEeMEeHHbIX MeToZOB peabunmtaumm 60/b-
HbIX. B HacTosiLlee BpemsA K nepcnekTUBHO-
My Harnpas/feHUo B CO34aHnUN 3PdeKTUBHbBIX
NepCcoHaNN3VPOBAHHbLIX PeabunnTaLMOHHbIX
nporpamm cnegyeTt OTHeCTV NpUMeHeHVe BUp-
Tya/ibHbIX TeXHONOrnin. MNpeAcTaBiieH OTYeT O
npoBeAeHn Kypca peabnamTaummy ¢ MOMOLLbHO
CUCTeMbl BUPTYaNbHOW peanbHOCTU y pebeH-
Ka C HEeNPOTOKCUYECKNM OCNOXHEHMeM, BO3-
HUKLWWM Ha GOoHe X1MmoTepanum rnpm oCTpom
nmmMmdobnactHOM neinkose. lMaumeHT BbINOA-
HAM KOMMIeKC ynpaxHeHui B nrposom ¢op-
MaTe C NOMHbIM MOrpyXeHreM B TpexMepHoe
NPOCTPAHCTBO (MMMePCUOHHAasA BUPTYaibHas
cpeaa). Mpwn 3aBepLleHN peabunmnTaLMoOHHO-
ro Kypca Habnwoganacb MNONOXUTENbHaa Au-
HaMVKa B BUAE HapacTaHUS MblLLEYHOW CUbI
B MOBPeXAEHHOMN HUXHEN KOHEeYHOCTN C 3 A0
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M3YYEHUE BO3MOXHOCTU PEABUJTTUTALUNUN C MOMOLLbIO
BUPTYAJIbHOW PEAJIbHOCTU Y PEBGEHKA C HEBPOJTIOTMYECKUM
OC/TOXXHEHUEM, BOSHUKLUEM HA ®OHE XMMUNOTEPAINU NP OCTPOM

EVALUATION THE EFFECTIVENESS OF IMMERSIVE VR-ASSISTED REHABILITATION IN A
CHILD WITH CHEMOTHERAPY-INDUCED NEUROLOGICAL COMPLICATION IN ACUTE

Author(s): KORYAKINA O.V., MOSKVINA E.YU.,
KOVTUN O.P., KAZAEVA A.V., SAFRONQV A.A.

Abstract:

Rehabilitation therapy is considered as an
actual and complex system of knowledge,
in which the main task is the development
and implementation of new methods of
rehabilitation. In present time, the most
perspective rehabilitation program is utilizing
virtual reality. A report was made with the
utilization of rehabilitation therapy with virtual
reality in a child with chemotherapy-induced
neurological disorders in acute lymphoblastic
leukemia. The child performed a set of exercises
using fully immersive virtual reality. Over the
course of rehabilitation positive dynamics was
observed, namely increased muscle strength in
the injured limb from 3 to 5 scores according to
the Medical Research Council Weakness Scale.
TherewasimprovedbalanceontheBergBalance
Scale from 35 to 42. In addition, there were
increased range of active movements, partly
restored biomechanics of gait with increased
velocity by 2 times. According to the results of
testing the psycho-emotional state using the
Luscher color test and the graphic technique
«Cactus» by M.A. Panfilova, self-esteem, the
desire to succeed and independence were
improved, the level of auto-aggression was
decreased. The results show that rehabilitation
using fully immersive virtual reality is probably
a perspective tool in addition to traditional
rehabilitation. It improves the neurological
and psycho-emotional state, raises motivation
of patients, which, in turn, helps to increase

4 6annos no wkane Medical Research Council
Weakness Scale (MRC). YayyLwinnocb paBHOBe-
cne C noBbllUeHeM obLlero 6anna no Lwkane
6anaHca bepra ¢ 35 go 42. Pacwumpuncsa o6b-
eM aKTUBHbIX ABVXEHWIA, YaCTUYHO BOCCTaHO-
BMNaCb BomMexaHuka XoAbbbl C yBeNnYeHneM
ee CKopocCTu B 2 pasa. 1o pesynbtatam TecTu-
POBaHNSA MCMXOIMOUMOHANIBHOIO CTatyca ¢
MOMOLLIbHO LIBETOBOrO TecTa Jltowepa v rpadu-
yeckon MmeToankn «Kaktyc» M.A. MNaHomnnoBow
OTMEeYanocCh MOBbILLEHME CaMOOLEHKN, CTPeM-
NeHne K AOCTMKEHUIO YCrnexa 1 CaMoCTosATeNb-
HOCTW, CHUXeHWe ayToarpeccuun. MonyyeHHble
pe3ynbTaTbl MOKAa3blBatOT, YTO MNpOBeAeHMeE
peabuINTaLNOHHBLIX MeponpusaTUin C NpumMe-
HEeHMEeM TeXHONOrMN UMMEPCUOHHOW BUPTY-
a/IbHOV peanbHOCTW, BEPOATHO, ABASETCS NPo-
AYKTUBHBIM  JOMNOMIHEHMEM K TPaAWNLMNOHHOM
peabunnTaunmn, ynydwaeT HeBPOJOrmyeckoe
N NCUXOIMOLMOHA/IbHOE COCTOSAHME, MOTUBU-
pyeT nauveHTa K TpeHMpOoBKaM, YTO Crocob-
CTBYeT MOBbILLEHNIO 3PPEeKTUBHOCTM BOCCTa-
HOBUTE/NIbHOIO NIeYeHNsa 1 yCKopsieT npoLiecc
peabunTaunm.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

the effectiveness of rehabilitation therapy and
speeds up the rehabilitation process.

Ccbinka:
https://elibrary.ru/item.asp?id=49465169

NnPOrrPAMMA OLEEHKU CKITOHHOCTU K AEBUAHTHOMY MNMOBEAOEHUIO C
NCNO/Ib3OBAHUEM TEXHOJTOTMU BUPTYAJIbHOM PEAJIbHOCTU

Astopbl: BAHVNHA HUHA AJTEKCAHAPOBHA
Homep cBmngetensctaa: RU 2022616953

AHHOTaUWS:

MNporpamma peannsyet MeTOAMVKY BbIABIEHUA
CK/IOHHOCTWN K [eBWaHTHOMY MOBEAEHWNIO VH-
AVBUAA C WUCMOJIb30BaHMEM TEXHONOrMn BUP-
TyaZlbHOM peanbHOCTU, OCHOBAHHYK Ha MeTo-
[le nposouyvpyroLen Npobbl, peannsyemMon B
BUPTyasibHOW cpeje. Hanbonee BocTpeboBaHa
nporpamMmma 6yger MeAnUNHCKNX YUpexXaeHU-
AX, NPOBOAALLMX MNCUXOANArHOCTUYECKNe WC-
CflefjoBaHuA, a TakxXe B CUIOBbIX CTPYKTYpaX,
OXPaHHbIX MPEANPUATUAX W NMPOMBbILLIEHHbIX
npeAnpuaTUAX, NPOBOAALLMX NpodeccoHanb-
HblA OTOOP COTPYAHUKOB A5 PaboTbl C OPYXKU-

eM UK AN PaboTbl B CI0XKHbBIX YCI0BUAX TPYAQ.
MeToZ BbIsBNEHWNSA CKIOHHOCTU K IeBUaHTHOMY
noBefeHN0 NHAMBWUAA NpeacTaBnser cobown
BblUNC/IEHVe NHTerpanbHOro nokasartens B pe-
3y/ibTaTe OLeHKN CKOPOCTM M XapakTepa pea-
rMPOBaHVA Ha CUMyNpyemble B BUPTYaSIbHO
cpese NCUMXoAmarHoOCTMYeckKne cUTyaumm npu
B/ISTHUU CTpecC-GpakTopoB, CEHCNOUNN3NPYIO-
LWKMX YCNOBUA, GPYCTPUPYHOLLMX BO34ENCTBUIA
N YacTbIMU MepektoYeHNAMU MeXay Pa3Ho-
HanpaBfeHHbIMN TUMaMN AeaTeNlbHOCTU. Tun
SBM: npoueccopa ARM Cortex-A73 nnu BbiLUe;
OC: Android 9 nnu BblLwe.

Ccbinka:
https://elibrary.ru/item.asp?id=48373385
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TEXHOJTOM'M BUPTYATTIbHOW PEAJIbHOCTU B CMOPTUBHOWN

PEABUJTUTALUUNA

AsTopbl: MOTMKAHOBA W.C., TEOHOB C.B., bY-
NTAEBA H.W.

KoHdpepeHuusa: CMNOPTUBHAA MEANUVHA W
PEABUTUTAUMA: TPAANLNMW, OMbIT N MIHHO-
BALWW, KpacHogap, 29 anpena 2022 rosa
YAK/UDC: 796.01:61

AHHOTaUWA:

B HacTosLWee BpeMsi TeXHONOMY BUPTYasibHOM
peanbHOCTU (VR) HauMHaOT BCe Yalle NCnosb-
30BaTbCA B peabumnutaumm CropTcMeHoB. J¢-
dekTMBHOCTL Mcnonb3oBaHWA VR B npouecce

peabuanTaumm JOCTUraeTcs 3a cyeT TOro, YTo
cnopTcMeH 6narofaps WHTEpakTUBHOMY MO-
FPY>KeHWIO 1 B3aVIMOJEVICTBUIO CO CMOPTUBHON
cpefori npoAoskaeT nojaepxuneate Gopmy 1
MOMHOCTbIO He BbiNajaeT U3 TPEHUPOBOYHOIO
npouecca. LUenbto Hactoswen paboTbl 66110
nokasaTb OOOCHOBAaHHOCTb W MepcrnekTmB-
HOCTb Kcnonb3oBaHMA VR B npouecce peabu-
NNTaLNKM CNOPTCMEHOB.

Ccbinka:
https://elibrary.ru/item.asp?id=49527148
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COGNITIVE REHABILITATION METHODS IN MULTIPLE SCLEROSIS PATIENTS
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TeNbCKUA KINHNYECKUA WHCTUTYT UM. M. O.
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AHHOTaUWA:

YacTtoTa BCTpeYaeMoCTV KOrHUTUBHLIX Hapy-
LEHWI Y NauMeHTOB C pacCeAHHbIM CK1epo30M
coctasndgetr ot 40 po 65%. YcoBepLueHCTBO-
BaHMe 1 MOWCK HOBbIX CNOCOH60B KOrHUTUB-
HO-OPVEHTUPOBAHHOW  Tepanuu  CcYnNTaeTCH
nepcnekTVBHLIM Hanpas/ieHNeM B OTHOLLe-
HUW 3aMeANieHNsA NPorpeccMpoBaHns UM BOC-
CTAaHOBMIEHNSA KOTHUTUBHbLIX QYHKLUMA. ITO
00yC/noBNeHO HU3KON 3GPEeKTUBHOCTBIO Me-
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Abstract:

The prevalence of cognitive impairment in
patients with multiple sclerosis is 40 to 65%.
Improvement of cognitive-oriented therapy
and search for its new techniques is considered
to be promising for slowing the progression or
for recovery of cognitive functions. It is related
to low efficacy of medical treatment, preserved
neuroplasticity in most patients with multiple
sclerosis, positive results of studies on selected
cognitive rehabilitation techniques in other
nervous system disorders. The spectrum of
techniques for cognitive training varies from
technically feasible methods using a sheet of
paper and a pen to the most advanced ones,
such as the use of immersive virtual reality.
The effectiveness of cognitive rehabilitation
in patients with multiple sclerosis with virtual
reality technologies has not been studied in
large-scale randomized placebo-controlled
studies.

AVKAMEeHTO3HOW Tepanun, COXpPaHeHWEM Heil-
poONIacTUYHOCTN Yy OONbLIMHCTBA 60/bHbIX
pPacCcesiHHbIM  CK/1€PO30M, MOJIOXKUTENIbHbIMN
pe3ynbTaTaMn NCCNefOBaHVIA OTAeNbHbIX Me-
TOANK KOTHUTWUBHOW peabununtaumm npu apy-
rMx 3a6oneBaHNAX HEPBHOW cucTeMbl. CnekTp
MeTOANK ANS NMpoBefeHUNss KOTHUTVUBHOro Tpe-
HWHra BapbupyeT OT TeXHU4YeCKU MPOCTbIX C
MCNoNb30BaHVEM nncTa Bymary 1 pyykun Jo
Hanbonee nepesoBbIX, TAKNX Kak MPUMeHeHMe
NMMePCVBHON BUPTYaslbHOW peanbHOCTU. Mpn
3TOM 3$PeKTUBHOCTb KOTHUTUBHOW peabunu-
Tauuu Npu pacceaHHOM CKaepo3e C MOMOLLbHO
TEXHONOrVIA BUPTYaslbHOM peasibHOCTU He U3-
yyanacb B pamkax KpynHOMAacCLITabHbIX paH-
AOMU3NPOBAHHbIX MNaLebOoKOHTPONANPYEMbBIX
nccneaoBaHUN,

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A
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kognitivhoy-reabilitatsii-u-patsientov-s-
rasseyannyme-sklerozom

HEMPOMJIACTUYHOCTb M1 BO3MOXXHOCTU COBPEMEHHOM

HEWPOPEAB/TUTALNNA

NEUROPLASTICITY AND THE POSSIBILITIES OF MODERN NEUROREHABILITATION

AsTopsbl: KOcynos ®ypkat AbaynaxaTtosud, HOn-
fawes Akman Ak6apoBuY

XypHan: bronneteHb Hayku N NPaKTUKK
N3paTenbcTBO: M3paTenbckmin LeHTp «Hayka u
NpakTuKa»

DOI: https://doi.org/10.33619/2414-2948/76/27
yAK/UDC: 616.8-00/616-082.3/616-003.93
ISBN/ISSN: 2414-2948

AHHOTaUWS:

3aboneBaHUsi HEPBHOWM CUCTEMbl 3aHUMarOT
nepBoe MecToO cpean NPUYUH NUHBANUAHOCTU.
[lonsa nx B obulen 3aboneBaeMocT U NHBa-
NNAN3AUMA MOCTOAHHO PacTeT, YTO BbI3BaHO
rnobanbHbIM POCTOM LiepebpoBacKyNsApHOM
N HenpojereHepaTMBHOW MaTonornaMu, yee-
NVYEHMEM YMCIa aBTOMOBW/IbHbLIX TPaBM, na-
LUMEeHTOB C caxapHbIM AnabeToM, MoveyHou
naTtosiornen, 3KoN0rm4yeckom O6CTaHOBKOW U
yBe/fnyeHvemM A0oAn NnL, cTapliero Bo3pacTa.
Mo Mepe coBepLLEHCTBOBaHMA METO/0B 13yYye-
HVA LLeHTpanbHon HepBHOM cncteMsl (LIHC) 06-

Abstract:

Diseases of the nervous system occupy the
first place among the causes of disability.
Their share in the total morbidity and disability
is constantly growing, which is caused by
a global increase in cerebrovascular and
neurodegenerative pathologies, an increase
in the number of automobile injuries, patients
with diabetes mellitus, renal pathology,
environmental conditions and an increase in
the proportion of older people. As methods
for studying the central nervous system (CNS)
improve, numerous ways of restoring lost
functions - the mechanisms of neuroplasticity -
are discovered. The desire to reduce the growth
of disability of the population causes interest
in neurorehabilitation in society. Therefore,
neurorehabilitation is extremely relevant
today. The review presents modern concepts
of the mechanisms of neuroplasticity such as:
sprouting, and recruitment, change in synaptic
conduction, neurogenesis and their role in

Od}OpMﬂeHHbleCTaTbl/l| 75


https://elibrary.ru/item.asp?id=49527148 
https://cyberleninka.ru/article/n/metody-kognitivnoy-reabilitatsii-u-patsientov-s-rasseyannym-sklero
https://cyberleninka.ru/article/n/metody-kognitivnoy-reabilitatsii-u-patsientov-s-rasseyannym-sklero
https://cyberleninka.ru/article/n/metody-kognitivnoy-reabilitatsii-u-patsientov-s-rasseyannym-sklero
https://doi.org/10.33619/2414-2948/76/27

HNDOPOBbLIE TEXHOJTOIM B MEOVLUMHE N TTCUNXOJ10I M

HapY>XVBarTCA MHOTOYMNC/IEHHbIe MyTW BOCCTa-
HOB/IEHUS yTPaYeHHbIX PYHKLNA - MEXaHU3Mb
HeponnactTuyHocTn. CTpemMneHue CHU3UTb
POCT WMHBaNUAM3aLMN HaceneHus, Bbl3biBaeT
B 06LLeCTBe MHTepecC K HelpopeabuamtTaunm.
Mo3TOMy KparHe aKTyanbHOW Ha CerofHsLU-
HUA AeHb ABNAeTCA Helpopeabunmntaumsa. Ha
0630pe npuBefeHbl COBpPeMeHHble KOHLien-
UMM MEXaHW3MOB HerponiacTUYHOCTN Takme
KakK: cnpayTuHr, apbopmsauyns, n3MeHeHne cu-
HanNTLU4YeCcKOM MNPOBOAVMOCTN, HeMporeHes wu
NX POJib B COBPEMEHHOW HelripopeabintTaunm.
PaccmaTpuBatoTCa MexaHU3Mbl BO3eiNCTBUA
Ha HeMponaacTUYHOCTb C Le/ibl0 NOBbILWEHVS
peabunnTaunoHHOro noTeHumana y 60/bHbIX
HEeBPOJIOrMYECKOro 1 COMaTn4yeckoro nNpodu-
ns.

30PABOOXPAHEHWNYA

MODERN HEALTH INFORMATIZATION

AsTtopsbl: Kapnos 0O.3., lamnHos B./[., HoBak
3.B., MyxametoBa [.A., CnenHesa H.W/.
XypHan: BeCcTHMK HaunoHanbHOro MeAnKo-Xu-
pyprudyeckoro LleHTpa um. H. . lNnporosa
V3patensctBo: degepanbHoe rocyAapcTBeH-
Hoe OrfKeTHOoe yupexzeHve «HaumoHanb-
HbI MeANKO-Xnpypruyecknii LileHTp nmenn H.
V. Tlnporosa» MuHWMCTepcTBa 34paBoOXpaHe-
Hus Poccniickon degepayunn
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ISSN: 2072-8255

AHHOTaUWVA:

PaccMoTpeHbl coBpeMeHHble CcpeacTBa BUp-
TyanbHOW peanbHOCTV U BO3MOXHOCTU UX
npuMeHeHnsa B peabunutayumn. O6cyxgaroTcs
NOHATNE BUPTYaNbHOW peanbHOCTU U MOAHW-
MaKTCA BOMPOCbl CUCTEMaTM3aumy MeTOZOB
BUPTyaNbHOW peabunutaumn. [peacraBneH
0630p NnTepaTypbl N0 3GPeKTUBHOCTY NprMe-
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modern neurorehabilitation. The mechanisms
of influence on neuroplasticity are considered
in order to increase the rehabilitation potential
of the neurological and somatic profile.

Ccbinka:

https://cyberleninka.ru/article/n/

neyroplastichnost-i-vozmozhnosti-
sovremennoy-neyroreablitatsii

TEXHOJTOM'Mu BUPTYAJIbHOW PEAJTIbHOCTU B MEOAUUMHCKOWN
PEABUTUTALUNU, KAK MPUMEP COBPEMEHHO MHO®OPMATU3ALIUUA

VIRTUAL REALITY TECHNOLOGIES IN MEDICAL REHABILITATION AS AN EXAMPLE OF

Abstract:

This article reviews modern virtual reality
technologies and  their feasibility in
rehabilitation. The definition of virtual reality is
discussed in details and some approachesinthe
systematization and classification are offered.
The efficacy of virtual reality is discussed for
motor, cognitive and emotional recovery and
suggestions for further development are made.

Ccblnka:
https://cyberleninka.ru/article/n/tehnologii-

virtualnoy-realnosti-v-meditsinskoy-
reabilitatsii-kak-primer-sovremennoy-
informatizatsii-zdravoohraneniya

HEeHUs BUPTYaNbHOW peanbHOCTU B peabunu-
TauMy NauneHToB KakK C ABUraTe/ibHbIMU, Tak
N C SMOLMOHANbHbBIMUY, I KOTHUTUBHBIMW Hapy-
lweHusaMn. ObCyaaroTca HanpasneHUs N NyTn
fanbHenLwero pasBuTUa U U3y4YeHns TexXHOsOo-
A BUPTYanbHOW peanbHOCTU B peabunmta-
LN,

AsTopbl: Bonosrk M.I'., benosa A.H., Ky3HeLo0B
A.H., NMoneBas A.B., Bopobbesa O.B., Xanak M.E.
XypHan: CoBpeMeHHble TeXHONOrMn B Meau-
LMHe

V3patenscteo: PreQY BO «Hwmxeropogackas
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Pepepaymn
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AHHOTaUWS:

MNocTTpaBMaTMyeckoe CTPeccoBOoe pPaccTpou-
ctBo (IMNTCP) — 3TO Ncmxmyeckoe 1 noBegeHye-
CKOe pacCTpOWCTBO, pasBuBLLeecs noc/e Tpas-
MUpYLOLLEro cobbiTus, Takoro Kak ydyactue B
60eBbIX AeNCcTBUAX. ObbeKTMBHAA AMArHOCTMKA
6oeBoro MNTCP n addekTnBHaAsA peabunmtayms
BeTepaHOB BOWH - akTya/ibHas MHOrornjaHoBas
npobnema, CBsA3aHHasA C 0COH6EHHO BbICOKVMU
coumanbHbIMU pacxogamMun. Hactoawmin ob3op
MMeeT Lefibio OLEeHUTb BO3MOXHOCTW NpuMe-
HEeHNA TeXHOIOTUW BUPTYaNbHOW peasibHOCTU
B KayecTBe NHCTPYMEHTA 3KCMO3NLNOHHON Te-
panuu (VRET) gns peabunvtaumm BetepaHoB U
y4acTHMKOB 60eBbIx ferctBuia ¢ MTCP. O630p
HanMcaH B COOTBETCTBUW C pPeKoMeHAaLuusaMu
No NpeAnoYTUTeIbHbIM 31eMeHTaM OTYeTHO-
CTV AN cucTeMaTuyecknx ob3opoB U MeTaa-

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

TEXHOJ1OI'M BUPTYAITbHOW PEA/TbHOCTU B PEABUITUTALNU
YYACTHUKOB BEOEBbIX OEACTBUN C MOCTTPABMATUYECKUM
CTPECCOBbIM PACCTPONCTBOM (OB30P)

USE OF VIRTUAL REALITY TECHNIQUES TO REHABILITATE MILITARY VETERANS WITH
POST-TRAUMATIC STRESS DISORDER (REVIEW)

Abstract:

Post-traumatic stress disorder (PTSD)is a mental
and behavioral disorder developing after a
traumatic event like participation in combat
activities. Objective diagnosis of combat PTSD
and effective rehabilitation of war veterans is a
current multifaceted problem with particularly
high social costs. This review aims to evaluate
the potential of virtual reality technique used
as exposure therapy tool (VRET) to rehabilitate
combat veterans and serv ice members
with PTSD. The review was written following
the guidelines of Preferred Reporting Items
for Systematic Reviews and Meta-Analyses
(PRISMA). The final analysis includes 75 articles
published in 2017-2022. VRET therapeutic
effect mechanisms were examined along with
protocols and scenarios of VRET combined with
other interventions influencing PTSD treatment
like pharmacotherapy, motion-assisted
multi-modular memory desensitization and
reconsolidation (3MDR), transcranial magnetic
stimulation. The necessity is substantiated
of psychophysiological measurements for
objectification of PTSD clinical criteria and
its dynamics during treatment. It was shown
that inclusion of VRET to the package of PTSD
rehabilitation interventions positively affects the
results due to the enhanced effect of presence
and greater experience personalization. Thus,
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Hann3oB (PRISMA). B okoHYaTenbHbIN aHann3
BK/OUEHO 75 cTaTeil, onybAMKOBaHHbLIX 3a
2017-2022 rr. PaccMOTpeHbl MexXaHU3Mbl fe-
yebHoro s¢dekrta VRET, npoToKoNbl U cUeHa-
pun VRET B coyeTaHnn C gpyrumMmy mMeTozamu
Bo3gencTeua ana tepanum MTCP, TakMMM Kak
dapmakoTepanus, My/bTUMOAAJIbHass MHOrO-
MOJAYNbHaA AeCeHCnbunmsaumsa 1 peKkoHCcoIn-
Jauns NamMaTy ¢ NOMOLLbH ABMXeHU (3MDR),
TPaHCKpaHWanbHaa MarHuTHaa CTUMYAALNA.
Ob6ocHOBaHa HeEOHXOAMMOCTb MCUXOPU3MNONO-
rMyeckux Wn3MepeHuUn Ans obbekTrBM3auun
KnHn4Yeckunx kputepmes NTCP n ero gnHamu-
KV B XoZe neyeHws. [MokasaHo, 4TO BKJtOYe-
Hue VRET B KOMNaekc MeToZ0B peabunmtaymm
MNTCP nonoxutenbHO CKasbliBaeTCA Ha pesyib-
TaTtax 3a cyeT 3ddekTa NpUCyTCTBUS U 60/b-
el nepcoHanmsayunm oneita. Taknm 06pasom,
VRET MoOXeT 6bITb 3¢ PeKTUBHON KOHTpOAVpYe-
MO N 3KOHOMUYECKU AOCTYNMHON anbTepHaTu-
BoW Ansa nedyeHums MNMTCP y yyacTHMKOB 60eBbIX
AenCcTBUIA, B TOM YKC/Ie Pe3NCTEHTHbIX K Tpaau-
LMOHHOW Tepannu.

2023

VRET may be an effective, controlled, and cost-
effective alternative for PTSD treatment in
combatants, including those not responding to
conventional therapy.

Ccblnka:
https://cyberleninka.ru/article/n/tehnologii-
virtualnoy-realnosti-v-reabilitatsii-uchastnikov-
boevyh-deystviy-s-posttravmaticheskim-
stressovym-rasstroystvom-obzor
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AHHOTauuA: B HacTosiee BpeMsa B Je4YeHUU
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C pasnnyHble dapmakonorvyeckme n Hedap-
Makonormyeckne metogpl. OgHaKo, HeCMoTps
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Author(s): BOFANOVA N.S., BULANOV A.A,
YAVORSKY A.S., ALEKHINA E.V.

Abstract:

Various pharmacological and non-
pharmacological methods are currently used
in the treatment of patients with phantom limb
pain. However, only 15% of patients relieve pain
despite a wide range of rehabilitation tools.
This problem stimulates a constant searching
for innovative approaches in rehabilitation
of these patients. Virtual reality technology is
perspective in the treatment of such patients.
The trials devoted to this method are analyzed
in the article. These reports are few, but they

Ha LUMPOKWUIA CMeKkTp CPeacTB peabunutayunu,
ToNbkKo y 15% nauwneHToB 60/b KynupyeTcs,
YTO CTUMYANPYET NOCTOSAHHbIN MOUCK MHHOBA-
LMOHHbIX peLueHWA Bonpoca peabunutayum
nayneHToB ¢ aHTOMHOM 60bto. [MepcnekTmBs-
HbIM HanpaBieHMeM B Ie4eHUN Taknx NauneH-
TOB SIBNSIETCA TEXHON0M NS BUPTYyanbHOW peasb-
HOCTW. B cTaTbe aHanM3MpyroTcs pesynbTaThbl
nccnefoBaHVin, NOCBALEHHbIX JaHHOMY MeTo-
Ay. CAenaH BbIBOA, YTO AOCTYMHbIe Myb6anKaumm
ManoYnCAeHHbl, HO OHV MOKa3blBatOT 3 dek-
TVBHOCTb MeTOAa BUPTYalbHOV peanbHOCTY
B peabunntaumm nayneHToB C GaHTOMHON
6onbto. Takke obpallaeT Ha ceba BHUMaHMeE
HeobXOANMMOCTb MCMO/Ib30BaHUA UHANBUAY-
anbHOro NoAxoZa K Bbl6Opy NMporpaMmm BUPTY-
aNbHOM peanbHOCTK, TaK Kak naumeHTbl MoryT
NCMbITbIBaTb CTPax ycuneHuss 6oaM npu wnc-
MNONb30BaHNM METOLOB TPEXMEPHOro MoAenun-
pPOBaHMSA 1 OTKa3aTbCA OT NPOBeAEeHUs CeaH-
coB. MNOTpebHOCTb B HaANuMK HOBbIX, Honee
3QPeKTUBHbIX CPeACTB peabunmtaymm CcTumy-
NVpyeT HeobXoAMMOCTb Yriy6aeHHOro n3y4ye-
HWSA BUPTYaSbHOV peanbHOCTU U CO3AaHNS [0-
KasaTe/ibHOM 6a3bl 3@ CYeT MeTOA0/10rNYecKN
HaAeXHbIX NCCAef0BaHNM.

CBA39AMU

MODERN HEALTH INFORMATIZATION

AsTopbl: TPMOGOHOB AHAPEV AH/PEEBWY,
METPYHWHA ENEHA BAJIEPBEBHA, ®UNJTNCT
CEPTEVI AJIEKCEEBWY, KY3bMWH ATEKCAHAP
ANEKCEEBWY, XW1H BAJTEPVIA BAYEC/IABO-
B/Y

XypHan: U3BECTUA HOIO-3AMAAHOIO TO-
CYAAPCTBEHHOIO YHWUBEPCWUTETA. CEPUA:
YMNPABJIEHNE, BbIYNCAUTE/NIbHAA TEXHUKA,
NHO®OPMATUKA. MEANLMHCKOE MPUBOPO-
CTPOEHWE

Yupegutenu: Hro-3anajHblii rocyfapcrseH-
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emphasize an effectiveness of this method in
rehabilitation of patients with phantom limb
pain. Individual approach to the choice of virtual
reality programs is required since patients
can experience a fear of pain aggravation
and refuse virtual reality sessions. The need
for new effective rehabilitation approaches
justifies comprehensive study of virtual reality
technology and creation of evidence base
through methodologically reliable researches.

Ccbinka:
https://www.elibrary.ru/item.asp?id=46155939

BEUOTEXHUYECKASl CUCTEMA C BUPTYAJIbHOW PEAJIbHOCTbBIO B
PEABUJTUTALIMOHHbLIX KOMITJIEKCAX C UICKYCCTBEHHbIMUN OBPATHbIMUA

VIRTUAL REALITY TECHNOLOGIES IN MEDICAL REHABILITATION AS AN EXAMPLE OF

Author(s): Trifonov Andrey A., Petrunina Elena
V., Filist Sergey A., Kuzmin Aleksandr A., Zhilin
Valeriy V.

Abstract:

Purpose of research is to develop a
biotechnological system of the rehabilitation
type, designed to restore the motor activity of
the patient’'s muscles through biotechnological
and biological feedback through virtual reality
and electromyographic signals. Methods. The
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Llenb nccnegoBaHms

Pa3zpaboTka OMOTEXHUYECKON CUCTeMbl pea-
6UANTALUNOHHOIO TWMa, NpeHa3HAYeHHOV
A58 BOCCTAHOBNEHUS ABUTraTeNbHOM aKTUBHO-
CTV MbILWL, MauyeHTa NocpeAcTBOM BUOTEXHN-
YecKUX N BUoNornyecknx obpaTHbIX CBHA3EN,
OCyLLeCcTBNAAEeMbIX Yepe3 BUPTyasibHYH peasb-
HOCTb W 3/1IeKTPO-Muorpaduryeckme CurHanbl.
MeToAbl

CyLHOCTb MCNONb3yeMoro metoja peabunu-
Tauuy COCTOUT B TOM, YTO B BMOTEXHNYECKOW
cncTeMe peann3oBaHO JBa KOHTypa 0bpaTHO
CBA3W, OCYLLeCTBASIOLWNX yrpaBneHne BUPTY-
aNbHOW peanbHOCTbIO. NepBbli KOHTYP 0bpaT-
HOV CBSI3M peann3oBaH B BUAe GMOTEXHUYe-
CKOV 0BpaTHOW CBA3M MO 3/IEKTPOMUOCUTHANY
N MO3BONSET FONOBHOMY MO3ry KOHTPOANPO-
BaTb Halnuue 31eKTPOMUOCUTHaNa Ha CoOoT-
BETCTBYHOLLMX MbILLULIAX, @ BTOPOM KOHTYp OCYy-
LecTBASET 61ONOrMYeCcKyt0 0OBPaTHYHO CBS3b U
NO3BONSAET rOIOBHOMY MO3ry KOHTPOAMPOBAaTb
cooTBeTCTBME AelindprpyemMbiX KOMaHZ NCXO-
AALWLNMM OT Hero KoMaHzam, a buoTexHUYeKom
cMcTeMe ynpaBaaTb BUPTYanbHOW peanbHo-
CTbIO B 3aBUCUMOCTW OT 3TOMO COOTHOLLIEHUS.
Pe3synbTaThl

Ha ocHoBe 6a30BblXx MaTeMaTUyeckux Moje-
nein ynpaeneHus ABMXKEHMEeM 3K30ckeseTa
BblABNE€Hbl U WCCNefOBaHbl ero AvHamuye-
CKne CBOWCTBA, MOJlyYeHbl CKanspHble Benu-
UYMHbI, MO3BOMAKOLLME OLEHVBaTb KayecTBO
paboTbl CUCTEMbl YNpPaBAeHUs 3K30CKeNeTOM.
Pa3paboTaHbl  CTPYKTYPHO-PYHKLIMOHANbHbIE
peLLeHns AN HelpoceTeBOro yrnpasaeHUs 3K-
30ckeneToMm. NpeanoxeHa CTPyKTypa nocneso-
BaTe/IbHOW CXeMbl HelipoCeTeBOro yrnpaBneHus
3K30CKeNeTOM, MOCTPOEHHas Mo cxeme crnewma-
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essence of the rehabilitation method used is
that the biotechnological system implements
two feedback loops that control virtual reality.
The first feedback loop is implemented in
the form of biotechnological feedback on
the electromy signal and allows the brain to
control the presence of the electromy signal
on the corresponding muscles, and the second
loop provides biological feedback and allows
the brain to control the correspondence of
the decrypted commands to the commands
emanating from it, and the system can control
virtual reality in depending on this ratio.
Results. Dynamic properties are identified
and investigated, scalar values are obtained
that allow us to evaluate the quality of the
exoskeleton control system based on the basic
mathematical models of exoskeleton motion
control. Structural and functional solutions
for neural network exoskeleton control have
been developed. The structure of a sequential
scheme of the neural network control of the
exoskeleton, built according to the scheme of
specialized training using the neural network
of the counter propagation of the error as
a neurocontroller, is proposed. Conclusion.
The obtained classification models of surface
signals of electromyograms can be used to build
intelligent rehabilitation systems for patients
with neurological diseases and will allow
developing virtual test diagnostic stimulating
programs that can be used to create artificial
biological feedback, testing the results of which
will allow developing new methods and tools
for the diagnosis of neurological diseases, but
also to receive but informative channels in the
form of electrophysiological signals allowing
to establish new predictors of risk of socially
significant diseases.

Ccblnika:
https://www.elibrary.ru/item.asp?id=42551289

NN3NPOBAHHOIO 0ByYeHUs C NCNONb30BaHVEM
HerMpOHHON CeTU BCTPEYHOro pacnpocTpaHe-
HUS OLINGKN B Ka4yecTBe HeWMpOKOHTposiepa.
3aknoyeHune

MonyyeHHble MOAenn knaccnpurkaLmm nosepx-
HOCTHbIX CUIHANOB 3/1eKTPOMUOrPaMm MOryT
6bITb CNONb30BaHblI NPU MOCTPOEHUN UHTEN-
NeKkTyaNbHbIX CUCTEM peabunuTaumm nayyeH-
TOB C HEeBPOJOTrNYecKUMK 3aboneBaHUAMU U
NO3BONAT pa3pabaTbiBaTh B BUPTyalbHOWN pe-
aNlbHOCTU ANArHOCTUPYHOLLIME TeCTOBbIE CTUMY-
NpYROLLMEe NPOrpaMMbl, KOTOpble MOTYT 6bITb
MCNONb30BaHbl AN CO34aHNA WNCKYCCTBEHHOMN
6uonornyeckon obpaTHoOM CBA3U, TeCTUPOBa-
HVYe pe3ynbTaToB PaboTbl KOTOPOW MO3BOAUT
pa3paboTaTb HOBble MeTOAbl U CpeAcTBa ANS
AVArHOCTUKN  HeBpoO/orMyeckmnx 3abosne.a-
HUA, a TaKke NoAyYnTb HOBble MHbOPMATUB-
Hble KaHa/bl B BUAE 31eKTPOPU3N0N0rnyeckmnx
CUTHANOB, MO3BO/SAKOLWME YCTAHOBUTbL HOBbIE
NpeAnKTOPbl PUCKa COLMANbHO 3HAUMMBbIX 3a-
6oneBaHUM.

NCNONIb3OBAHUE BUPTYAJIbHOW PEANTbHOCTU MNPU PEABUTTUTALIUU
NMAUMEHTOB C NOCTUHCYJIbTHbIM BOJIEBbIM CUHOPOMOM

ABTOpbI: H. H. YcoBa, W. . MapbeHko, C. A. Jln-
xaues, HO. B. XoabkoBa, O. A. ViBaHUoOB, B. B.
®epopos

YAK/UDC: 616.831-005.8-009.7-036.82:004

Ccblnka:

https://elib.gsmu.by/bitstream/
handle/GomSMU/13648/33-36.

pdf?sequence=1&isAllowed=y

TEXHONOIMMu1 BUPTYAJTbHOU PEAJTbHOCTU B PEABUTTUTALUU
NMALMEHTOB C NEPUDEPUNYECKOWU BECTUBYIAPHOU ONCDOYHKUUEN
VIRTUAL REALITY TECHNOLOGIES IN THE REHABILITATION OF PATIENTS WITH

PERIPHERAL VESTIBULAR DYSFUNCTION

AsTopbl: KPABLIOBA E.H., MEMTA/T A.1O.
XypHan: BECTHWK OTOPWHONAPUHIOJIO-
rm

Yupeautenu: HayuyHo-ncciegoBatebCkuin Kau-
HUYeCKUA WHCTUTYT OTOPUHOIAPUHION0MN
nm. J1.W. Ceepxxesckoro, OO0 «/3paTenbCTBo
«Mepgna Chepa»

Nmnakt dakTop XxypHana B PUHL, / Impact

Author(s): KRAVTSOVA E.N., MEIGAL A.YU.

Abstract:

Review of articles published in peer-
reviewed international journals devoted to
the issues of rehabilitation of patients with
peripheral vestibular dysfunction using virtual
reality conditions. IN the review provides a
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ISBN/ISSN: 0042-4668

elSSN: 2309-1274

AHHOTaAUWA:

MpeacTaBneH 0630p crtater, onybaNKOBaHHbIX
B peLieH31pyeMbIX MeXAYHaPOAHbIX XXYpPHanax,
NOCBALLEHHbIX BOMpOCaM peabuanMtauyum na-
LMEeHTOB C nepudepryeckonn BeCcTUOYNsSpHON
ANCOYHKLUMENV MPY MOMOLLM YCNOBUIA BUPTYaslb-
HOW peanbHOCTW. B 0630pe npmBoAATCA Heln-
podumsnonornyeckoe 060OCHOBaHME UCMOb-
30BaHVA MeTOAVK BUPTYasibHOW peanbHOCTY
AN peabunutaumn, nprUMeHsemMble TexHu4e-
CKne MeTo/bl BOCCO34aHUsS BUPTYyanbHOW cpe-
Abl, @ TaKxke onybnvkoBaHHble pe3ynbTaTbl UX
KANHNYeckoro npumeHeHuns. CaenaH BbiBOJ, O
nepcnekTUBHOCTU NPUMEHeHUs MeToA0B BUpP-
TyanbHOW peanbHOCTU B KJIVHWYECKOW BecTu-
6ynonornun. NMomck NpomnsBoAMICA C MOMOLLIbIO
nomckoBbix cuctem Google Scholar, PubMed,
PMC, CrossRef, Science Direct.

2023

neurophysiological rationale for the use of
virtual reality techniques for rehabilitation, the
technical methods used to recreate the virtual
environment, as well as the published results of
their clinical application. Itis concluded that the
application of virtual reality methods in clinical
vestibulology is promising. The search was
carried out using the search engines Google
Scholar, PubMed, PMC, CrossRef, Science Direct.

Ccblnka:
https://www.elibrary.ru/item.asp?id=44827740

SDDEKTUBHOCTb EEFOBOU JOPOXKU C BUPTYAJIbHOW PEAJTIbHOCTbBIO
B BOCCTAHOBJIEHW OBUTATEJIbHOIO AEDULIUTA NMOCJIE UHCYJIbTA
TREADMILL EFFICIENCY WITH VIRTUAL REALITY IN RECOVERY OF MOTOR

DEFICIENCY AFTER STROKE

ABTOpbl: HypaxmetoBa A.C., XanbynnuH T.H.,
N3aTynnaesa H.C., Knucnaesa T.T., LLopTomba-
eB AA.

XypHan: Hayka v 3gpaBooxpaHeHvie
N3paTenbcTtBo: PecnybnukaHckoe locyaap-
CTBEHHOe npeAnpuaATe Ha npaBe Xo3au-
CTBEHHOro BefeHVs «[0oCyAapCTBEHHbLIA Me-
AVUMHCKNA  yHMBepcuTeT ropoga Cemein»
MWHWCTEepCTBa 34paBOOXPaHEHUS 1 coLMab-
HOro pa3ssuTtus Pecnyb6avkun KasaxcraH
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Abstract:

Introduction

The frequency and severity of motor and
emotional consequences after a stroke, a
high level of disability in patients is a serious
problem, and determine the search for
effective and affordable methods of restorative
treatment. Currently, various treadmills are
used to train walking in patients with post -
stroke hemiparesis.

Objective

To improve the efficiency of rehabilitation of
stroke patients with movement disorders by
using a virtual reality treadmill.

AHHOTaUWA:

BesedeHue

HacToTa n TAXeCTb ABUraTesibHbIX U 3MOLMO-
HaNbHbIX MOCNEACTBMIA NOCAEe WHCYNbTa, Bbl-
COKWI YpOBEHb WHBaNUAM3ALUUN NaLNEHTOB
SBNSIETCA Cepbe3HOoN npobaemon, n onpesens-
0T MONCK 3PPEKTUBHBIX 1 AOCTYMHbIX METOA0B
BOCCTAaHOBUTENIbHOrO NleveHns. B HacTosiwee
BpeMsi ANA TPEeHUPOBKU X04bbbl Y 60/bHbIX C
NOCTUHCYNIbTHBIMW reMurnapesamu nprMeHs-
HOTCA pa3/inyHble 6erosBble A0POXKMU.

Lesb

MoBblweHne 3¢PekTNBHOCTM peabunutaymm
NayneHToB, MepeHeclnX WHCYNbT C ABUra-
Te/NlbHbIMWN HapyLUeHUsMU MyTeM NCNONb30Ba-
HUs1 6eroBoV AOPOXKW C BUPTYasibHON pearib-
HOCTbIO.

Mamepuasel u Memoos|
HepaHgamu3nposaHHoe KOHTpO/IMpyemoe
KIMHMYecKoe nccnefoBaHvie NpoBOANIOCE Ha
6a3ze BCMIM r Cemen, KIM Ha NMXB «BKO PLI»
Y3 BKO, KAMN Nuentpo natoc r. Cemenn 1 HAO
«MYC» B nepnog 2019-2021rr. Bcero y4yactso-
Bano 126 nauveHTOB, MepeHecLUvie MepBuY-
HbI LlepebpanbHbIA NHCYNBT C ABUTraTe/ibHbI-
MV HapyLLeHNAMU B TeyeHne nociejHero roga
£,0 Havana nccnegosaHnsa B Bospacte oT 40 g0
70 net, paszeneHHble Ha ABe rpynnbl B 3aBU-
CUMOCTW OT MeToza peabunutauymm. OCHoBHas
rpynna 3aHmManacb ¢ UHCTpykTopom JI®K, Ha
npumepe bAcMNBuBP (TechnoBody). KoHTpob-
Has rpynmna npoxoAwna peabunnTaumoHHbIe
MepOonpUATUSA MO KINHNYECKOMY NPOTOKOY.
Pe3ynbmamesl u 06cyxoeHus

AHann3 ANHaMWKN BOCCTaHOB/IEHVS MOTOP-
HbIX GYHKLMIA Nocne MHCYNbTa Ha nprmMepe BA-
clMBMBP nokasan ynydylwieHve MNoBCeAHEBHOW
fesATeNIbHOCTU U HaBbIKOB XO4bbbl 6e3 pucka
nageHus. MNpuv oLeHKe TPeBOXHO - AernpeccmBs-
HbIX PACCTPONCTB Yy NaLNEeHTOB BbISIB/IEHO CHU-
XeHne ypoBHS TPeBOrv 1 Aenpeccumn y 60b-
LWMHCTBA NaumeHToB 0benx rpynn (93% v 90%
c/lyyaeB B onbITHOWM rpynne; 82% v 86% cny4ya-
eB B rpyrnmne KOHTPOJIA), Takke peabunmtaumns
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Materials and methods

A nonrandamized controlled clinical study
was carried out on the basis of the emergency
hospital in Semey, KGP at the EKR "EKR RC" UZ
EKR, KDP Invitro plus Semey and NJSC "MUS" in
the period 2019-2021. A total of 126 patients
who underwent primary cerebral stroke with
movement disorders during the last year before
the start of the study, aged 40 to 70 years, were
involved, divided into two groups depending on
the method of rehabilitation. The main group
trained with an exercise therapy instructor,
using the example of treadmill with bodyweight
supportand VR (TechnoBody). The control group
underwent rehabilitation activities according to
the clinical protocol.

Results and discussions

An analysis of the dynamics of recovery of motor
functions after a stroke using the example of
RVD and RWR showed an improvement in daily
activities and walking skills without the risk
of falling. Assessment of anxiety - depressive
disorders in patients revealed a decrease in the
level of anxiety and depression in most patients
of both groups (93% and 90% of cases in the
experimental group; 82% and 86% of cases in
the control group), and rehabilitation after a
stroke is directly related to the regression of
depression. and anxiety. The assessment of the
QOL of patients showed: PFis 11% higher in the
experimental group than in the control group,
RPF is 4%, Pain is 20%, GH and V are 15%, SF
is 10%, MH is 13%. Against the background
of treadmill with bodyweight support and VR,
there is an increase in the QoL of patients after
stroke in all categories of the questionnaire.
Conclusions

So, against the background of the use of a
treadmill with virtual reality and weight support,
there is an improvement in motor function, an
increase in the quality of life and stabilization
of the emotional background of patients after
a stroke.
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nocsie MHCyNbTa HaNPAMYH CBA3aHa C perpec-
com genpeccun n Tpesorn. OueHka KX nauu-
eHTOoB rnokasana: ®® Ha 11 % BblLle B OMNbITHOW
rpynne, 4yem B rpyrnne KOHTpons, PO® Ha 4%,
Bonb Ha 20%, O3 1 XC Ha 15%, CP Ha 10%, M3
Ha 13%. Ha ¢oHe B/cMBnBP oTmeuaeTcs noBbl-
weHve KX 60n1bHbIX Mocsie NHCybTa Mo BCeM
KaTeropusm OnpoCcHWKa.

Bei18006I

NTak, Ha poHe NpuMeHeHNs 6eroBo JOPOXKKHN
C BUPTyaJIbHOW pPeanbHOCTbI N MOAAEPXKKOW
BeCa OTMeuyaeTcsa y/ydlleHne ABUratesbHbIX
byHKUMK, NOBbILLEHNE KayecTBa XU3HW 1 CTa-
6unmsaunsa 3MOUMOHaNbHOro ¢oHa naumeH-
TOB MocJie VIHCYNbTa.

NOCNEQYIOWEN PEABUNTUTALNNA

ABTOpbl: TMMO®EEB BAYEC/IAB BAJ/IEPBEBINY
Homep ceungetenscrea: RU 2021615987

AHHOTaAUMA:

MporpaMmma BMPTYanbHOW peanbHOCTU Mpes-
Ha3HayeHa ANA COMPOBOXAEHUS MauueHTa C
OHKO03abosieBaHMEM YNy4YLLIEHUA NCUXOIMOLM-
OHaNbHOrO COCTOSHUA, CTabuaM3saumm NCrxo-
JIOTUYeCcKoro cocTtosdAHus. lMporpamma moxer
MCNONb30BaTbCA B TMPOMbILUJIEHHbIX, MeAW-
UMHCKNX U INYHBIX Uenax. PyHKLUMOHabHbIe
BO3MOXHOCTW MPOrpamMmsbl: ayaMoBur3yasnbHoe
MOZenMpoBaHne BUPTYaJibHON peanbHOCTN.
JemoHcTpaums B paspaboTaHHOM BUpPTYyasib-
HOM MUpe repekatoUvaeTr ¢okyc BHUMAHUSA
yMeHbLUas 6onesble owylieHUs. PrKCnpyoT-
Cs laHHble OT HelpoLunieMa AN 06 beKTUBHO
OLLeHKM 3MOLMOHANbHOro 1 Ncnxodumsnonoru-
YeCcKoro COCTOAHWUA YenoBeka Ha OCHOBe Mo-
KasaTeneli MO3roBol akTUBHOCTU BUOPUTMOB
MO3ra 1 jatymka nokasaTenen BapumabenbHo-
CTU cepaeyHoro putma. Tun 3BM: MK, wnem
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Ccblnika:
https://cyberleninka.ru/article/n/effektivnost-

begovoy-dorozhki-s-virtualnoy-realnostyu-v-

vosstanovlenii-dvigatelnogo-defitsita-posle-
insulta

PA3PABOTKA MPOrPAMMHOIO KOMIMJTIEKCA BUPTYAJIbHOM
PEAJIbHOCTU “VRPALLIATIVE” KAK UHCTPYMEHTA AO/19 CUCTEMDbDI
NOOAEPXKU NMPUHATUA BPAYEBHbIX PELLEHWUA MO CTABUTU3ALIUN
IMOUMNOHAJIbHOIO COCTOAHNA OHKOJTOT'MYECKUX MALIMEHTOB B
NepPnog HASHAYEHU4A, MONTYHYEHUA XUMUNOTEPATTMA U B NEPUNO/L,

BUPTYaJibHOW pPeanbHOCTU C VHTErpupoBaH-
HbIM HepouHTepdencomM C COXpaHeHeM LaH-
HbIX Ha cepBepe nporpammbl OC: Windows 10
N BblLLe.

Ccblnka:
https://www.elibrary.ru/item.asp?id=45822104

NMPUMEHEHUE TEXHOJTOM'MU BUPTYAJIbHOW PEAJTbBHOCTU C CUCTEMOM
PEABUTUTALMOHHOW NEPYATKU Y NALIMEHTOB C OBUTATEJIbHbIM
MOCTUHCYJIbTHbIM OEOULUNTOM B KUCTU

ABTOpbI: KOMA3OB A.A.
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DOI: 10.17116/jnevro202112112233
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AHHOTaAUWA:

Llenb uccnedosaHus

N3yyeHne BAVAHUSA KIVHUKO-aHaMHeCcTuYe-
CKUX JaHHbIX Ha pe3ynbTaTbl NPOBeAEHNA Me-
pPONpUATUIA MeSULMHCKOW peabunmntayum c Uc-
NONb30BaHVEM BMPTYanbHOW peasibHOCTU (BP)
y NaumeHToB, NepeHeclnx HcynbT. Viccneso-
BaHMe MapaMeTpoB MOCTypasibHON YCTONYU-
BOCTW, MOXOAKN, NOBCEAHEBHOM aKTUBHOCTY U
cocTosaHNA adpdekTBHOM chepbl MPU MPOXOX-
AeHUN ABUraTe/IbHOro TPeHMHra B UMMepCuB-
HOWN BbICOKOTEXHONOIMMYHOW MOSIMMOAANIBHON
cncteme BP.

Ccbinka:
https://www.elibrary.ru/item.asp?id=48098834

KITMHNKO-AHAMHECTUYECKUE OAHHDBIE, BJTUAIOWLMNE HA NUCXO/,
PEABUNTUTALNN B BUPTYAJTbHOW PEAJIbBHOCTU Y NALMEHTOB,
MNEPEHECLUUX LEEPEBPANTIbHbIA MHCYbT

CLINICAL AND ANAMNESTIC DATA THAT AFFECT THE OUTCOME OF REHABILITATION
ON VIRTUAL REALITY IN PATIENTS WITH STROKE

Author(s): SHURUPOVA M.A., AIZENSHTEIN A.D.,
TROFIMOVA A.K., IVANOVA G.E.

Abstract:

Objective

To determine the impact of clinical and
anamnestic data of stroke patients on the
rehabilitation process’'soutcomeinvirtualreality
(VR). To study parameters of postural stability,
gait, daily activity and affective functions during
motor training in the immersive high-tech
polymodal VR system.

Material and methods

We examined 34 patients (16 women, 18 men,
mean age 51.9+12.5) who had a stroke at least
2 weeks ago and had a degree of disability no
more than 3 points on the Rankin scale, mainly
due to movement disorders. The patients
underwent training in the VR system (Grail,
Motekforce) for 10 sessions. Before and after
the end of the training, the patient’s condition
was diagnosed, including indicators of motor
and daily activities, affective functions, as well
as an instrumental assessment of balance and
gaitin VR.

Results

After training up to 62% of patients showed
improvements in physical activity, up to 41% - in
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Mamepuasn u memoosl

Bbinn obcnepoBaHbl 34 nauymeHTa (16 XeH-
LWKH, 18 My>XU4VH, cpegHNIA BO3pacT NauyieHToB
51,9412,5 roga), nepeHecwnx LepebpanbHbIiA
WHCYNIbT He MeHee 2 HeJ Ha3aj W MMerLLmx
cTeneHb WHBanMAM3auum He 6onee 3 6an-
JIOB NO MOANOULMPOBAHHON LLKane PIHKMHA,
nperMyLLecTBeHHO 13-3@ ABUraTesibHbIX Ha-
pyLleHuin. MaumeHTbl NPOXOAUNN TPEHUHI B
cucteme BP (Grail, Motekforce), BkntouasLLumnin
10 3aHATUI. O 1 Nocne OKOHYaHUSA TpeHUHra
NpoBOAMIACL AMArHOCTMKA COCTOAHMUS Maum-
eHTa: OLeHVBaNNCb NoKasaTenn ABuraTe/ibHO
N NOBCeAHEBHOW aKTUBHOCTW, appeKkTUBHOW
chepbl, 6anaHca 1 xoab6bl B BP.

Pesynemamel
MNocne nposegeHna TpeHuHra B BP po 62%
naumMeHToB JAEeMOHCTPUPOBaNN  yaydlleHue

ABUraTenbHOW akTUBHOCTU, A0 41% - noBcea-
HEeBHOW aKTMBHOCTW, A0 73% - adpdeKkTnBHOMN
cpepbl. Pe3ynbTaTbl MHOXECTBEHHOIO JINHEN-
HOro perpeccMoHHOro aHannsa nokasasnau, YTo
NnoJ NauMeHToB, XapakTep NHCY/IbTa U CTOPOHa
NopaKeHns roIOBHOro MO3ra AB/IAKOTCA 3HaUN-
MbIMU pakTopaMu A1 BOCCTaHOBAEHWSA MOCTY-
panbHOWN YCTONYMBOCTU, a AN apdekTUBHOMN
chepbl - XapakTep NHCY/IbTa N PaHHWIA Nepuoj
BOCCTAaHOB/IEHUS MOC/Ie UHCY/bTA.

3aknoyeHue

Mo nToram NpoBeAeHHOro nccnesoBaHNs bblun
BbISIB/IEHbI FPYNIbl NauMeHToB (CGOpMMPOBaH-
Hble MO MOJy, XapakTepy MHCynbTa, CTOPOHE
nopaxeHms n BOCCTaHOBWTE/IbHOMY Mepuo-
4y), ANA KOTOPbIX TPEHUHTr B cucteme BP oka-
3blBaeTcs Hawvbonee sdpdekTvBeH. lonyyeH-
Hble pe3ynbTaTbl MO3BOMAT CPOPMUPOBATH
Kputepuun BkatoveHus BP B nHAMBUAyanbHyro
peabunnTaunoHHY NporpamMMy nauyeHToB C
NHCYNbTOM.
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daily living activities, up to 73% - in the affective
sphere. The results of multiple linear regression
analysis showed that gender, the type of stroke
and the side of the brain lesion are significant
predictors for the rehabilitation of postural
stability, while the type of stroke and the period
of recovery after stroke predict the restoration
of the affective sphere.

Conclusion

Groups of patients stratified by gender, the
type of stroke, the side of the brain lesion and
recovery period, for whom training in the VR
system was most effective, are identified. Based
on the results of the study, the authors suggest
the criteria of inclusion of VR in the individual
rehabilitation program of patients with stroke.

Ccbinka:
https://www.elibrary.ru/item.asp?id=47572193
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Yupegutenu: HoBOCMBUPCKUA rocyapCcTBeH-
HbI MeAVLVNHCKUA YHBEpCUTET

YAK/UDC: 616.747.21-089.881-036.8
ISBN/ISSN: 2541-8289

AHHOTaAUWA:

C uenbto onpegeneHvs 3edeKTMBHOCTN UC-
Nonb30BaHWA TexHosorun VR npoBejeHo
NWIOTHOE WuccefoBaHVe No peabunutaunm
bYHKUMM nneyeBOro cyctaBa B rpynne nauu-
eHTOB 13 10 4Yen. y KOTOPbLIX B TeyeHue ro-
cnefHMX 2 mec 6bln BbIMOJIHEH apTpoCcKonmnye-
CKU TeHoAe3 CyXOXUNNA AJIVIHHOW FON0BKN
6buuenca. ViccnefoBaHme NPoOBOANIOCH C UIOHS
no okTA6pb 2019 r. Ha KINMHNYecKon 6aze PIbY
«HOBOCMBUPCKNIA HAayUYHO-MCCNeA0BaTeIbCKNY
WHCTUTYT TPaBMaTO/IOTUU N OpTONeAun UM. f.
. UmBbsaHa». B ocHoBHy rpynny (O nccne-
A0BaHNA BOWNW 7 Yen., KOHTPOIbHYH rpynny
(KI') coctaBuan 3 4en., y KOTOPbIX MOCTUMMO-
61IN3aLMOHHOEe BOCCTAHOBNEHME [ABUXEHUIA
3aK/IF04aNoCb B KCMOJIb30BaHWN CTaHAAPTHO-
ro NpoTokosa peabunmtaynm 6e3 TeXHONornin
BUPTYyaJibHOV peanbHOCTU. B Xoae HacTosLLero
nccnefoBaHust 6b110 OTMEYEeHO MOJIOXKUTESb-
Hoe BAusiHVe TexHonoruin VR Ha BocctaHoB e-
HVe GyHKLMKM NaeyYeBOro cyctaBa y NalnMeHToB
OT, Ha KOHTPOJIbHbIX TOUYKAaX UCC/Ief0BaHNA OT-
MeueHa TeHAeHUMs K bonee 6bICTPOMY BOCCTa-
HOBNEHWIo Mo cpaBHeHUtO ¢ KI. lononHuTenb-
HO MOrpyXeHVe B BUPTya/ibHYHO Cpesy MMesno
3ddeKT oTBNEYEeHMS, 3a CHeT Yero Habnrancs

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

SPDEKTUBHOCTb MCMOJIb3OBAHUSA BUPTYATIbHOW PEAJIbHOCTMU (VR) B
PEABUJTUTALUNUN OYHKUWU TIJTIEMEBOIO CYCTABA Y NALMUEHTOB MNMOCJIE
APTPOCKOIMUWYECKOIO TEHOLOE3A CYXOXWUNuUa oJIMHHOW rofIoBKU
BULLEMCA. MEPBbIN OMNbIT MTPUMEHEHUA TEXHOJ10INK

EFFECTIVENESS OF USING VIRTUAL REALITY (VR) IN REHABILITATION OF SHOULDER
JOINT FUNCTION IN PATIENTS AFTER ARTHROSCOPIC BICEPS TENODESIS. FIRST
EXPERIENCE OF THE TECHNOLOGY APPLICATION

Author(s): ANASTASIEV ALEXEY ANDREEVICH,
ANASTASIEVA E.A.

Abstract:

In order to determine the effectiveness of
virtual reality VR technologies, a pilot study was
conducted on the rehabilitation of shoulder
joint function in a group of 10 patients who
have undergone the arthroscopic biceps
tenodesis over the past 2 months. The study
was conducted from June to October 2019 at the
clinical base of Novosibirsk Scientific Research
Institute of Traumatology and Orthopaedics n.a.
Ya.L. Tsivyan" of the Ministry of Health of Russia.
The main group (MG) of the study included 7
people, the control group (CG) consisted of 3
people, in whom post-immobilization recovery
of movements consisted in the use of a standard
rehabilitation protocol without virtual reality
technologies. The present study revealed the
positive impact of VR technologies on shoulder
function recovery in MG patients, and the study
checkpoints showed a trend towards faster
recovery comparing with CG. Additionally,
immersion in the virtual environment had a
distraction effect, whereby a "digital analgesia"
effect was observed.

Ccblnka:
https://www.elibrary.ru/item.asp?id=43842570
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3¢ dekT «UndpoBON aHaNbres3nmny.

AsTOpbl: ®PECFOH AHATOTIMIA AMUTPUEBIWY,
EPEMYLLUKVH MUXAMT AHATOJIBEBUY, KO-
NbILLEHKOB BACUNUIA AHAPEEBIY, BOCKPE-
CEHCKWMIA ANEKCEN HUKONAEBWY

Homep nateHTa: RU 2751977 C1

AHHOTaUWA:

N306peTeHre OTHOCUTCA K MeauLlnHe, MeTo-
AaM MeANLVNHCKOMN peabunutauunm, HeBposo-
My, TPaBMaToONOrM N OpPTOMNeAnn N MOXeT
6bITb MCNONB30BAHO MNPU UMMANIKMEHT-CUH-
apome (MC) nneuesoro cycrasa (MNC). Ha ¢oHe
MeAVIKaMeHTO3HON MNPOTMBOBOCMANNTE/IbHOM
Tepanuuy NPoBOAAT GU3nyeckme yrpaxxHeHus B
yC/I0BUAX BUPTYanbHOW peanbHocTy (BP). Kypc
peabunTaumm CoCTOUT U3 BBOAHOIO 1 OCHOB-
HOro NepuoAoB, AINTENIbHOCTLIO 51 16 AHel, B
KOTOpble MPOBOAAT exeJHeBHble 3aHATUA. 3a-
HATUS BBOAHOIO Mnepuoja BKIKOYAKT BbIMO/I-
HeHne GU3NYEeCKUX YNPaxXHeHU B YCI0BUSX
BP. MNocne ¢pusnyecknx ynpaxHeHuin B yCnoBu-
Aax BP yepes kaxable 3 AHA NMPOBOAAT KNHEe3Un-
oTennupoBaHue AeNbTOBUAHOW U HaZOCTHOW
MbILLL. B npoLuecce 0CHOBHOro neproaa, ¢ 6-ro
AHA  exeJHeBHO TMPOAOJ/IKAKT BbINOJIHEHME
YNOMSAHYTbIX GU3NYECKUNX YNPaxKHEHW B yC/10-
BUsIX BP, Ha doHe ncnonb3oBaHus GAOCCUHTa,
NoCTerneHHO yBe/n4ymBaa AO MepeHOCUMOCTU
aMnanTyay BpaweHus B C, amnanTtyabl ero
cynuHauum 1 npoHaumm ¢ nMmmMmobunmsaumen
Nny4yesansicTHoro cycrasa. KuHesunoTtennmpoBa-
HMe MPOBOAAT aHaNOrM4YHO BBOLHOMY MNepuo-
Ay. Cnocob obecneyrBaeT COKpaLLeHVie CPOKOB
nonyvyeHus neyebHoro spdekra npn AnnTenb-
HOM ero CoOXpaHeHun Ha GOoHe BbICOKOM MOTU-
BaLuu naymeHTa. 1 3.n0. ¢-nbl, 2 Np.
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CNOCOB KOMMMEKCHOWN ®U3UYECKOW PEABUTUTALLIMU NMALIMEHTOB
C NCMNOJIb3OBAHUEM TEXHOJTOIMUY BUPTYAJIbHOW PEAJIbHOCTU MPU
MMIMUOXKMEHT-CUHOPOME MJIEHEBOIO CYCTABA

METHOD FOR COMPLEX PHYSICAL REHABILITATION OF PATIENTS USING VIRTUAL
REALITY TECHNOLOGY FOR SHOULDER IMPINGEMENT SYNDROME

Author(s): FESIUN ANATOLII DMITRIEVICH,
EREMUSHKIN MIKHAIL ANATOLEVICH,
KOLYSHENKOV VASILII ANDREEVICH,

VOSKRESENSKII ALEKSEI NIKOLAEVICH

Abstract:

FIELD: medicine. SUBSTANCE: invention relates
to medicine, methods for medical rehabilitation,
neurology, traumatology and orthopedics and
can be used for impingement syndrome (IS) of
the shoulder joint (SJ). Against the background
of drug anti-inflammatory therapy, physical
exercises are carried out in virtual reality (VR)
conditions. The rehabilitation course consists of
introductory and main periods, lasting 5 and 16
days, during which daily classes are carried out.
Introductory classes include physical exercise
in VR conditions. After physical exercise in VR
conditions, kinesio taping of the deltoid and
supraspinatus muscles is performed every
3 days. During the main period, from the 6th
day, the mentioned physical exercises are
continued every day under VR conditions,
against the background of the use of flossing,
gradually increasing the amplitude of rotation
in the SJ, the amplitude of its supination and
pronation with immobilization of the wrist
joint to tolerance. Kinesio taping is carried out
similarly to the introductory period. EFFECT:
invention provides a reduction in the timing of
obtaining a therapeutic effect with its long-term
preservation against the background of high
patient motivation. 1 cl, 2 ex

Ccbinka:
https://www.elibrary.ru/item.asp?id=46476941
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VR-TEXHOJ/TIOM'MU B HEMPOPEABUJ/TUTALLIUUA
VR-TECHNOLOGIES IN NEUROREHABILITATION

AsTOpbl: KAHAPCKUIA MUXAU MUXAANO-
B4, HEKPACOBA HOJTA KOPBEBHA, BOPCOB
NNnbsa BNAANMUNPOBUY, BOHAAPL BAJTIEPUA
ANNEKCAHAPOBHA, BOPOHLIOBA BWKTOPWA
CEPITEEBHA, LUYHEHKOB AEHWC AHAPEEBINY
XypHan: BECTHUK BCEPOCCUNCKOrO OBLLIE-
CTBA CMEUWMAINCTOB MO MEANKO-COLLN-
ANTbHOW 3KCMNEPTU3E, PEABUTUTALW U PE-
ABUNTUTALUMOHHOW MHAYCTPUW
Yupegutenu: Ob6Llepoccminckas obLyecTBeH-
Has opraHmsauua «Bcepoccuiickoe o6LLEeCTBO
cneynanncToB No MeAnKO-COLUManbHOM 3KC-
nepTtnse, peabunutaumm 1 peadbUINTALNOH-
HoW MHAycTpumn BPOCSPPU»

Nmnakt ¢akTop xypHana B PVHL / Impact
Factor: 0,311

DOI: 10.17238/issn1999-2351.2021.1.59-70
YAK/UDC: 004.946

ISBN/ISSN: 1999-2351

AHHOTaUWS:

Peabunntaums nmeeT Liebio BOCCTAHOBNEHME
paHee yTpayeHHbIX ABUraTe/ibHbIX CMOCO6HO-
cTer, KOMNEeHCaUMIo KOTHUTUBHBIX U NMCUXON0-
rmyecknx AepuumMToB, MOBbILLEHWE KayecTBa
NoBCeAHEBHOW XN3HM NaLNeHTOB. TeXHONormm
BUPTYyasbHOWM peanbHOCTN B peabunmtaymnm nc-
MNONb3YIOTCA MPU peLleHn 3ajay BOCCTaHOB-
NeHnsa ABUXKEHWSA, B 3protepannm n ncuxortepa-
nnn. B KayecTBe NprYMeEpPOB MOXHO MpUBECTY
BOCCTaHOBNeHNe (YHKLMOHANBHOCTM KOHeu-
HOCTM nocsie 60/1e3HN NN HeCYaCTHOro Ciy-
4yas C NMOMOLLbIO NevebHon GU3KYyNbTYPbI, Bbl-
NOSIHAEMOWM B BUPTYanbHOW cpefe, obyyeHne
NauMeHTOB C HeBpOJornyecknm aeduumTom
ApvHUMnam camoobcnyxmneaHms 1 np. B nepe-
YncneHHbIx obnactax VR-TexHonornn nprime-
HSAIOTCA AOCTAaTOYHO YCMEeLHO B KOMMIEKCHOW
peabunnTaumm NauMeHToB 1N Ha CeroAHALLHNIA
AeHb NpY3HaHbl MHOroobeLLarLLMM MeTOL0M,
MNO3BONAIOLWMM MOBbLICUTE Pe3y/ibTaTUBHOCTb

Abstract:

Rehabilitation aims to restore previously lost
motor abilities, compensate for cognitive and
psychological deficits, and improve the quality
of patients' daily life. Virtual reality technologies
in rehabilitation are used in solving problems
of movement restoration, in occupational
therapy and psychotherapy. As examples, we
can cite the restoration of the functionality
of a limb after an illness or accident with the
help of physiotherapy exercises performed
in a virtual environment, teaching patients
with neurological deficits in the principles
of self-service, etc. In the above areas, VR
technologies are used quite successfully in the
complex rehabilitation of patients and today
recognized as a promising method to improve
the effectiveness of the rehabilitation process.

Ccbinka:
https://www.elibrary.ru/item.asp?id=45640734
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N3paTenscTtBo:  YupexzeHve 06pas3oBaHUS
«[POAHEHCKNIA TOCYAApPCTBEHHBLIA  MeANLNH-
CKUIN YHUBEPCUTET»

DOI: 10.25298/2221-8785-2020-18-6-716-721
YAK/UDC: 616.831-009.11-08-038.838-053.2
ISBN/ISSN: MeyaTHbIN: 2221-8785, SneKTpoH-
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AHHOTaAUWA:

BeedeHue

NmeeTcs HeobXoaMMOCTb pa3paboTKy HOBbIX
MeTOANK ANA peabunutauun getein C 4eTCKUM
uepebpasbHbIM Mapaavyom, B TOM 4ucie C
NpUMeHeHNeM TeXHONOrvin BUPTyarbHOW pe-
aJIlbHOCTW.

Lenes uccnedosaHus

N3yunTb 3¢ PeKTMBHOCTL peabunnTaLioOHHOro
BO3/eNCTBUA Ha yBe/InYeHne obbema cynmHa-
UMM PYK Y NaLMeHTOB Co cnactunyecknumm dop-
MaMU [eTCKoro uepebpanbHOro napannya c
AOMOJIHUTENIbHBLIM NCMOb30BaHVIEM TEXHOJ0-
A BUPTYaNbHOW peasnibHOCTW.

Mamepuan u MemoOdsi

NccnepoBaHve 6bino 0b6cepBaLMOHHbBIM, pe-
TPOCMEKTUBHO-MPOCMNEKTUBHbLIM,  KOFOPTHbLIM,
CpaBHUTENbHBIM. B nccnegosaHve sownum 58
nayneHTOoB A4eTCKOoro Bo3pacTa Co CnacTnyecku-
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Ccbinka:
https://elib.gsmu.by/handle/GomSMU/6470

SDDEKTUBHOCTb UCMOJIb3OBAHUA TEXHOTOIMWN BUPTYAJIbHOU
PEAJTIbHOCTU B KOMMJIEKCHOW PEABUJTUTALLUN MAHYATTbHOWN
AKTUBHOCTU Y OETEWN C AETCKUM LLEPEBPAJ1IbHbIM MAPAJTUYOM
EFFECTIVENESS OF VIRTUAL REALITY TECHNOLOGY USE IN COMPLEX
REHABILITATION OF MANUAL ACTIVITY IN CHILDREN WITH CEREBRAL PALSY

Abstract:

Background

It is necessary to develop new rehabilitation
methods for children with cerebral palsy (CP),
and also methods using virtual reality.
Objective of the study

To evaluate effectiveness of rehabilitation
impact on increase in supination volume in
patients with spastic forms of CP with additional
use of virtual reality (VR) technologies.

Material and methods

The study was observational, retrospective-
prospective, cohort and comparative. The study
included 58 pediatric patients with spastic forms
of CP 2 and 3 levels by the MACS. Rehabilitation
in combination with VR technologieswas usedin
30patients, 28 patientsunderwentrehabilitation
without these technologies. Evaluation was
made 19 days after rehabilitation started.
Results

The function of hands by the MACS scale
remained at the initial level in all the patients.
Comparison of case frequency with dynamics
of supination angle increase by 5° and more
in groups with and without VR use showed
significant differences: 93.3% (28 cases) and
35.7% (10 cases), respectively, pCochrane-
Mantel-Hanzel <0.001.

Conclusion

Using computer 3D technologies and virtual

My dopmamm AU 2 v 3 ypoBHA no knaccndurka-
urm MACS. PeabnnntayiOHHbIe MeponpuUaTUS
B KOMMJieKce C TexHOJIOruAMN BUPTYaibHOMN
peanbHOCTV npoBogunnce 30 naumeHTam, 28
NauMeHTOoB Noayyann MejuLNHCKY peabuin-
TauMo 6e3 1CnoNb30BaHUA pPeabuInTaLmnoH-
HbIX MeponpuaTnii. OueHka Benacb vepes 19
AHel C MOMeHTa Hayana Kypca peabuantayun.
Pe3ynemamel

®PYHKLUMS PYK B COOTBETCTBUM C KNaccudurkaLum-
en MACS y Bcex naumeHTOB COXPaHWnachk Ha
NCXOAHOM ypoBHe. CpaBHEeHVe YacToTbl Cy4a-
eB C AVNHAMWKOWN yBeNnYeHNs yrna cyrnmHaumm
Ha 5 rpagycoB 1 6osee B rpyrnnax ¢ UCnosib30-
BaHMEM TexXHOJIOrM BUPTYasIbHOW peanbHo-
CTN 1 6e3 Hee MokKa3ano 3HaYnNMble Pas3NINYnS:
93,3% (28 cnyyvaes) n 35,7% (10 cnyyaes), co-
0oTBeTCTBeHHO, pKoxpelHa-MaHTenb-XaHuens
<0,001.

Bbigodel

Vicnonb3oBaHMeE B KOMMIEKCHOW MeANLMHCKOW
peabunntTaumm KoMnbroTepHblix 3D TexHoso-
M 1N BUPTYaSbHOW peanbHOCTU B 25 pas ro-
BbILLIAET LWaHCbl Ha yBenyeHne cynmHauumn B
pyke 6onee yem Ha 5°, OR=25,2 ¢ 95% IV [4,94;
128,57].

LEPEBPAJIbHbIM NMAPAJTUHMOM

PATIENTS WITH CEREBRAL PALSY

ABTOpbI: KapsaknH H.H., Wewko T.E., Bonosuk
M.I"., BenoBa A.H.

XypHan: bronneteHb CMONPCKOV MeANLMHBI
N3paTtenbcTBO: FocyaapcTBeHHOe 6roaxeTHoe
obpasoBaTe/ibHOe yupexjeHue BbiCLLero 06-
paszoBaHnA «CUBNPCKNI  TOCyAapCTBEHHbIN
MeANLUVHCKNA  yHMBepcuTeT» MUHUCTepPCTBa
34paBooxpaHeHus Poccmiickor ®epepaunm
DOI: https://doi.org: 10.20538/1682-0363-2020-
2-142-152

YAK/UDC:616.831-009.11-053.2-
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reality in complex rehabilitation gives 25 times
more chances to increase supination in hand
by more than 5° OR=25.2 with 95% DI [4.94;
128.571].

Ccbinka:

https://cyberleninka.ru/article/n/effektivhost-

ispolzovaniya-tehnologiy-virtualnoy-realnosti-
v-kompleksnoy-reabilitatsii-manualnoy-

aktivnosti-u-detey-s-detskim

TEXHOJTIOI'MU BUPTYAJIbHOW PEAJIbHOCTU B KOMIMJTIEKCHOM
MEOUUUNHCKOWN PEABUNTUTALUN NALMEHTOB C OETCKUM

VIRTUAL REALITY TECHNOLOGIES IN COMPLEX MEDICAL REHABILITATION OF

Abstract:

The review highlights the issue of applying
virtual reality (VR) technologies in medical
rehabilitation of patients with cerebral palsy
(CP). This review generalizes the current
evidence on the use of virtual reality in
restoration of motor and coordination
functions, as well as in correction of other
diseases associated with motor disorders in
patients with CP. The analysis of national and
international research shows that at present it
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AHHOTaUWA:

O630p nMocBsLeH BoOMNpocaM MNpUMeHeHUs
TEXHOJIOTVMIA BUPTYyanbHOM peasibHoCcTn (BP)
B MeAVLUVHCKON peabunntaumm nayyieHToB C
AeTckuM  uepebpanbHbiM napannyom  (4LM).
0O606LLEeHbl COBpEMEHHbIe JaHHble KacaTelbHO
ncnonb3oBaHMA BP B BoccTaHOBNeHUN ABUTa-
Te/NbHbIX, KOOPAMHATOPHbLIX GYHKLMIA, a Takxe
KOppeKkunn Apyrux paccTpomncTs, COMYTCTBYHO-
WMX ABUraTesisHbIM HapyLeHVsaM Yy nauueH-
ToB ¢ AUM. AHann3 paboT, npeacTaBNeHHbIX
B OTe4yeCTBEHHOW W 3apybexxHou nutepaType,
nokasblBaeT, YTO B HaCTOsLLEee BPeMs Hesfb34
O4HO3HAYHO roBopuUTb 06 3dpdekTnBHOCTN BP
B peabunmntayum naymeHtos ¢ AUMM. 3To cBs-
3aHO C PAAOM METOA0N0rMYEeCKMX HeLOCTaTKOB
NpoaHann3npoBaHHbIX pPaboT (HebosbLUOWA
pasmMep 13y4aemor BbI6OPKU, OTCYTCTBME KOH-
TPONs pe3ynbTaToB B OTAANIEHHbIA MNepuoa).
TeM He MeHee KCMNOJIb30BaHWE TEeXHOJOTNIA
BP ¢ uenbto ynyylueHnsa pasnnydHbix GyHKLUWA
y nauneHToB ¢ AL aBngeTca nepcnekTBHbIM
MeTOA0M MeAVLMHCKON peabunntaymn.

LUEPEBPAJIbHbLIM NMAPAJTUHOM

ABTOpbI: LLanbkeBwy J1.B.

XypHan: XypHan 'pofHeHCcKoro rocyaap-
CTBEHHOI0 MeAMLIMHCKOrO YHMBEpCUTETa
N3paTenbCTBO: YupexaeHne 0b6pa3oBaHums
«[POAHEHCKNIA roCyapCTBEHHbIN MeANLINH-
CKVIA YHUBEPCUTET»

DOI: 10.25298/2221-8785-2021-19-1-40-45
YAK/UDC:616.831-009.11-08-036.838:004.946]-
053.2

ISBN/ISSN: TlMeuaTHbln: 2221-8785, dnekTpoH-
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isimpossible to speak unambiguously about the
efficiency of VR in rehabilitation of patients with
CP. This is explained by some methodological
shortcomings of the analyzed works (small size
of the studied samples, lack of control over the
results in the long term). However, the use of
VR technologies for improving various functions
in patients with CP is a promising method of
medical rehabilitation.

Ccblika:
https://cyberleninka.ru/article/n/tehnologii-
virtualnoy-realnosti-v-kompleksnoy-
meditsinskoy-reabilitatsii-patsientov-s-detskim-

tserebralnym-paralichom

BJTIMAHUE PEABUNTUTALIMOHHbIX TEXHOJIOTMN C UCMNOJIb3OBAHUEM
BUPTYA/IbHOW PEATbHOCTU HA KAYECTBO XWU3HU OETEWN C AETCKUM

IMPACT OF REHABILITATION TECHNOLOGIES USING VIRTUAL REALITY UPON
QUALITY OF LIFE IN CHILDREN WITH CEREBRAL PALSY

Abstract:

Background

Cerebral palsy (CP) is one of the leading diseases
causing disability in childhood. It is necessary
to improve existing medical technologies and
introduce new modern ways of treating children
with CP which can improve their life quality.
Objective of the study

To explore the impact of virtual reality (VR)
technologies within the frames of complex

HbIn: 2413-0109

AHHOTaUWS:

BeedeHue

AeTckuin  uepebpanbHbln  napanuy  (AUMN) -
OLHO W3 NUAVNPYHOLWMX WHBANVUAN3NPYHOLLMNX
3aboneBaHuin B feTCckOM Bo3pacTe. Vimeetcs
0oCTpas HeobXOANMMOCTb YCOBEpPLLUEHCTBOBAHWSA
CYyLLEeCTBYHOLWMX MeANLMNHCKUX TEXHONOTNIA ©
BHeApeHNsA HOBbIX COBPeMEHHbIX CNOCObOoB Ne-
yeHna geteri ¢ AUT, KOTOpble MOTYT MNOBbLICUTb
KauecTBO UX XXN3HW.

Llenb uccnedosaHus

N3yunTb BAUSIHME TEXHONOrui BUPTYasIbHOMN
peasnbHOCTVM B COCTaBe KOMMIEeKCHOW mMeau-
LMHCKOW peabunmtauum Ha KavecTBO XU3HU
naumneHTos ¢ ALLIM.

Mamepuan u memodsi

NccnepoBaHme - obcepBauMoOHHOE, peTpo-
CMeKTUBHO-MPOCMNeKTUBHOE, KOrOPTHOE, CpaB-
HUTenbHoe. B nccnegosaHve sBownm 58 nauym-
eHTOB [eTCKOro BO3pacTa CO CrnacTuyeckumm
dopmamum AUM 2 n 3 ypoBHA Mo knaccnumka-
b MACS. PeabnnntayioHHble MepPONPUATUA
B KOMM/eKCe C TeXHOJIOTUSMU BUPTYasibHON
peanbHoOCTU nposBogunnck 30 nauveHTtam, 28
nauMeHTOB Mosiydan MeANLUNHCKY peabunnu-
Taymo 6e3 nx ncnonbi3oBaHus. OueHka Kaye-
cTBa Xu3HM (PedsQL-4.0) npoBoamnnacb Yepes
2 mMecsua nocse 3aBepLUueHns Kypca peabunm-
Taymu.

Pe3ynbmamel

MeanunHCKas peabunntaums € MeTOAMKOM
eXeAHeBHOro  MNCMoNb30BaHUA  TEXHONOTNA
BUPTYaJibHOW  peanbHOCTW, HamnpasieHHON

Ha y/aydlleHve MaHUNYyAaSTUBHOW  QYyHKLMN
PYK Yy AeTei C JeTckuM LepebpanbHbiM napa-
NINYOM, 3HAUYVMO MOBbILLIAET KayecTBO XW3HU
(PedsQL-4.0) no 6nokaM ¢usn4eckoro ¢eyHk-
UMOHNPOBAHUA U  PU3NYECKON aKTUBHOCTU
(pKpyckana-Yonnnca<0,001); >smoumoHanbHo-
ro ¢yHkumoHnpoBaHua (pKpyckana-yonnu-
ca<0,001); coumanbHOro GYHKLMOHVNPOBAHUS
(pKpyckana-Yonnuca<0,001); poneBoro ¢yHk-
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medical rehabilitation upon life quality of
patients with CP.

Material and methods

The study was observational, retrospective-
prospective, cohort, and comparative in nature.
It included 58 pediatric patients with levels
Il spastic forms of CP according to MACS.
Rehabilitation in combination with virtual reality
technologies was carried out for 30 patients,
28 patients received medical rehabilitation
without using VR. Life quality (PedsQL-4.0) was
evaluated 2 months after the rehabilitation
course.

Results

Medical rehabilitation with the methods of
everyday use of virtual reality technologies
directed at improving manipulative hand
function in children with cerebral palsy
significantly increases life quality (PedsQL-4.0)
for blocks of physical function and physical
activity  (pKruscal-Wallis<0.001), emotional
function (pKruscal-Wallis<0.001), social
function (pKruscal-Wallis<0.001) as well as role
functioning in learning (pKruscal-Wallis<0.001)
in comparison to children who received
rehabilitation without using these technologies
which can be the reason for including virtual
reality methodsintothe process ofrehabilitation
treatment of patients with CP.

Ccblnka:

https://cyberleninka.ru/article/n/vliyanie-
reabilitatsionnyh-tehnologiy-s-ispolzovaniem-
virtualnoy-realnosti-na-kachestvo-zhizni-detey-

s-detskim-tserebralnym
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Ucnonb3oBaHue VR B 06pa3oBaHUMN MeAULUHCKUX PaBOTHUKOB

LUMOHMpPOBaHUA npu obyyeHnn (pKpyckana-Y-

0nM1ca<0,001) MO CPaBHEHWMIO C AeTbMW, Mo- O6pa3oBaHme SBASETCSH O4HON 13 CaMbIX MEPCreKTUBHbLIX OTPacie A1 BHeAPeH s
/y4aBILIMMI - pEABUNTALMOHHBIM  Kype  6e3 TEXHOJIOTWI BUPTYaNbHOM 1 AOMOIHEHHOW peanbHOCTW. NepBoe, UTo npeanonaraet
NCNONB30BAHNA STUX TEXHONOTUN, HTO ABNAET- paboTa MeANLMHCKMM PaboTHUKOM — 3TO OTBETCTBEHHOCTL. [03TOMY 06yUeHMne Bpa-
€A OCHOBAHWEM ANA BKMIOHEHNA METOANK BIP- ueli N MeAVLMHCKNX PaboTHMKOB MpeAnonaraeT NpuobLLeHne CTYAeHTOB K 6yayLLnM
TyanbHOW peaNbHOCTA B NPOLECC BOCCTAHOBN- NpakTVKam U peasbHbIM CUTYaUmaM. B cBA3M ¢ pasBUTUEM LIMPPOBLIX TEXHONOMUI
TeNLHOTO N1edeHs naumeHTos ¢ AL MPOVICXOANT aKTVBHOE BHEAPEHME UX B MEeAULIMHCKYIO chepy, B TOM yucie U B 06-

pa3soBaHue. cnonb3oBaHne TexHonornm VR/AR NMo3BOAUT MOrpy3nTb CTYLEHTOB B
npouecchl 1evyeHNd, onepaunii, obcnesoBaHViA, NPy 3TOM obecrneyrBas 6e30MnacHyto
N KOHTPONVPYeMYLo cpeay. TpeHaxXepbl N CUMYNATOPLI NpeAHasHaveHbl A9 NpakTu-
Yeckon paboTbl CTYAEHTOB, BK/IKOYAa COBeplLUeHMe OWnbOoK 1N UX ncnpasneHne, Ans
peanvsauymy Teopetnyeckoro matepuana. lNpegoctaBnasa CTyfeHTaM BO3MOXHOCTb
YUNTbCHA Ha CBOUX OLLMOKAX, MOTEHLUMANIbHO CHUXAETCA PUCK COBEPLUEHNSA peanbHOwM
OLIVOKW MpY NepBOM CTONIKHOBEHWN C MaLMeHTaMu.

OAHNM 13 MeTOL0B 0byYeHNSA C MOMOLLbI0 TEXHOIOTNY BUPTYaNbHOW peanbHo-
CTN ABNSETCA MOrpyXeHve CTyJeHTa-Bpaya B CUMYNISALMIO HA MeCTo nauyueHTa. MNpu
3TOM HeOobXOAMMO y4yecCTb MOHYH 0BpaTHY CBSA3b, @ MMEHHO: MaKCUMU3NPOBAaTb
OLLyLLIEHNSA OorpaHnyeHns, ANcOyHKLNA, KPUTUYECKOro CaMoYyBCTBMSA. Takol MeToZ
NO3BONSET HarNsa4HO 06y4UnTb ByAyLLNX Bpave SMNaTuK, MOHVMaHUIO CaMOYyBCTBUS
nayyieHTa 1 ero BOCAPUATUSA C y4eTOM OrpaHUYeHunin. Takol HaBblK ABISETCS noses-
HbIM A/19 Bpaya Npu MOCTaHOBKe AMArHoO3a W Ha3Ha4yeHUW NPaBWUIbHOIO NeYeHUs,
NpW 3TOM ONVPasiCb Ha MHANBUAYA/IbHble OCO6EHHOCTY NaLumeHTa.

OnbIT yCNeLwwHoro NnpMMeHeHus JaHHOW TeXHONOMN MOXHO YBUAETb Ha NpriMe-
pe VR, pa3zpabotaHHoOM koMmnaHuen Embodied Labs (CLUA, Yurkaro), paboTatoLlen Has,
TEXHONOMMAMY BUPTYa/IbHOW peanbHOCTU A8 NPUNoXeHWIA B chepe 34paBoOOXpaHe-
HWSA. DTa KOMNAHUS co3jana npunoxeHue «Mbl Anbdpes» ans TpeHaxepa VR, norpy-
Xarolee nonb3oBaTenieil B CHOXET BUPTYasibHOW peanbHOCTU, rae LeiCTBUA MPOonC-
XOAAT OT Nnua 74-neTHero yesnoBeka No vMeHU Anbodpes, MeroLLero Bo3pacTHble
npobaemMbl CO CIYXOM, 3peHneM 1 KoopanHaumen asmxeHnn. TpeHaxep VR BkioyaeT
LeCTb KOPOTKUX CLueHapureB (CEeMUMUNHYTHBIX CLeH), rae B ponv Anbdpesa BbicTynaeT
obyyaronics Bpad. B pesynbTtate nprvMeHeHnsa VR obyyatomecs gocturanm 60sb-
el 0CBeAOMJIEHHOCT COCTOAHUSA MOXWAOro YenoBeka, YTo NPUBOANIO K MOHNUMA-
HUVIO AMArHO30B 1 NaTOIOrMIA N NO3BOJISANO0 C y4eTOM 0CO6eHHOCTen opraHn3mMa nauyu-
eHTa BbICTPamMBaTh MJaH fieyeHuns.
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PucyHok 16 - Kadp u3 mpeHaxcepa «Moi Anbpped» [https://youtu.be/pOW70G6bIFI]

Kak 6bls10 yKa3aHO paHee, OCHOBHasi HarnpaB/leHHOCTb NMPUMEHEHUS TeXHOO-
M - MOBbILLEHVEe KayecTBa MNpakTNYecknX HaBbIKOB CTyeHToB. K npumepy, NoAro-
TOBKa CTYZAEHTOB XMPYPruyeckoro OTAeNIeHNA K MPOBeLeHUI0 C/I0XHbLIX onepaLui.
BO3MOXHOCTb OTpaboTaTb NOPALOK AENCTBUIA BO BpeMs onepaunii Ha BUPTyaibHOM
TpeHaxepe MNoBbILLAET YBEPEHHOCTb MpoBeAeHNA byAyLMX onepauni 1 Heobxoam-
Mble 3HaHUA B N3yYeHUN aHaTOMKIK YyenoBeka [35].

Ha cerogHaLWHWA feHb yKe pa3paboTaHbl HEKOTOpble CUMYNATOPbI (CUMYNATOPbI A5
onepauuin B CTOMaToNornm, abAoMmMHaabHON, KapAMNO- N HEMPOXNPYPTn) U MPOXOAAT
nccnefoBaHus No 3ebeKTMBHOCTY BHeAPeHUS X B chepy ob6pa3oBaHUsA CTYLeHTOB
MeAVLVHCKNX BY30B. VcciefoBaHUA NMPOXOAAT He TONbKO B Poccnun, HO U B APYrnx
CTpaHax. MexXayHapoAHbI OMnbIT Noka3bliBaeT 3¢ PpeKTVBHOCTL LudpoBmM3aLmm npo-
Lecca obyyeHUs U NPUHATME TEXHONIOTUIA CTyAeHTaMu. Tak CTyAeHTbl YHUBEPCUTETOB
B ANOHUM CMOIrKM NCMbITaTb Ha cebe aTMocdhepy onepauum B BUPTYalbHOM pexunme,
Npn 3TOM 06YyYaaCb 1 He PUCKYSA 340pOBbEM MaLVeHTOB. B nepByto ovepesb TeXHO-
norvm VR n AR HanpaeneHbl Ha BU3Yyann3aLmio CJIOKHOIo Matepmana, uto ynpoiaet
NOHVMaHMe TeM N NPUBOAUT K 60/bLLEN 3aNOMUHAEMOCTU MaTeprana [36].

deHOMEH BHeApeHUs LMPPOBbLIX TEXHONOTMIA, B YaCTHOCTU TEXHONOTUIA BUPTYyanb-
HOW 1 AOMONIHEHHOW peanbHOCTY, B 06pa30BaHMe Yallle BCEro HasblBakOT «CUMYNALM-
OHHbIM 0byueHVeM». o4 3TM MOHMMAETCSt U3yYeHe CTPOEHUSI OPraHOB YeoBeKa,
aHaTOMMVKM B Le/IOM B BM3yann3npoBaHHOM GopmaTe C MOMOLLbIO TpeHaxepos, 3D -
MOZENNPOBaHUS OTAeNbHbIX GparMeHTOB OpraH3Ma UAm xe Lenoro npotiecca.

HeobxoA MO OTMeTUTb NpenMyLLecTBa BHeAPEHUA CUMYNALMOHHOIo 0byyeHns B
npoLecc MOArOTOBKN MeAVLMHCKNX PaboTHMKOB. Mpy 3TOM Nogpa3ymMeBaeTcs He NoJi-
Has 3amMeHa Bcero 0bpasoBaTe/ibHOro NpoLecca, a 40NoaHeHne K CTaHAAPTHbLIM METO-
AaM NpenojaBaHus B MeAULMHCKNX yHUBepcmTeTax. OAHUM N3 NperMyLLLeCTB ABAgeT-
Cs BO3MOXHOCTb NPakTUYeckoro NpMMeHeHus TeopeTnyecknx 3HaHUN Ha npuMepax
BOCMpOun3BeAeH s CI0XHbIX NpoLeccoB (0b6cnesoBaHWA, orepaumii). Takke CTOUT OT-
METUTb BO3MOXHOCTb MPOXOXAEHUS CUMYIALNIA MO HECKONbKO Pa3 M BO3MOXHOCTb
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coBepLUeHNs OMBOK, Hannume KOTopbIX He HeceT B cebe purckos [37].

B cBA3M C aKTUBHbBIM N3yYeHVeM N BHeApeHneM TeXHONOTNIA BUPTYyalbHOW N A0-
NOHEHHOW peasibHOCTN U3MEeHEeHNA MPOUCXOAAT He TO/IbKO B N1aHaX NpoBeAeHNS 3a-
HATUM, HO U B CAMUX MeTOoZax 0bpa3oBaHus. PazpabaTbiBatOTCA HOBble BUPTya/ibHble
CTeHAbl, Nocobus, npunoxeHnsa. K npumepy, npuioxeHre AONONHEHHOW peasibHO-
cT no aHatomum 3d4medical gna iPad moxeT ncnonb30BaTbCA ANS BbiBeAeHS 06b-
eMHOW WUANKCTpauUnm TpebyeMoro opraHa 418 noApobHOro 03HakoOMAeHUs nocpes-
CTBOM B3aVIMOAENCTBUA CTYAEeHTa 1 Mozenu. Takxe nprMepamu MOryT CNyXUTb, Tak
HasblBaemble, MeJULMHCKME aTnackl, cofepxallne B cebe 3D-mozenu: atnac aHaTo-
Munun yenoseka Visible Body, Anatomy Learning, npunoxeHue «Muscle Anatomy Pro»,
nporpaMmma «BoneBox™- Skull Viewer», «Ckenet. 3D AHaTomus», «Visual Anatomy
Free», BupTyanbHaa nnatopma «BioDigital Human- 3D Anatomy», «Virtual Human
Body», «Human Anatomy Atlas 2019 Edition», nporpammHas nnatdopma 3D Organon,
3D nnat¢opma Complete Anatomy, Arteksa Virtual Anatomy n apyrue [38].

ApyrnmMm rnpriMepomM BHeApPeHUs CUMYNALUNA B 0bpa3oBaHMe MOXET ABNATbCS pas-
paboTKa CUMMYNATOPA NHTEPAKTUBHbIX CUTYALMOHHbIX 3a4a4 AN15 Bpayel pasnnyHbIX
cneumanbHOCTeN - «BUpTyanbHbIA MauneHT», pa3MeLleHHbI Ha MMopTane HenpepbIs-
HOro MeAVUMHCKOro 1 dapmaueBTMyeckoro obpasoBsaHua MuH3gpasa Poccuun. JaH-
HbI TpeHaxep bbin co3gaH B 2019 rogy no 3akasy ®rAoy BO PHVMY um. H.N. Mupo-
roea MuH3gpasa Poccum [39].

VR-TpeHaxep BK/OYaeT B cebs1 6 BOSMOXHbIX CLLeHapMeB MO CaMbIM YacTO BO3HMKA-
FOLLVIM MPUYMHAM AN OKA3aHWS NepBOA MOMOLLN:

1. OCTPbI KOPOHAPHBIV CUHAPOM (OTeK Ierkux),

2. OCTPbI KOPOHAPHbIN CUHAPOM (KapANOreHHbI LWOK),
3. aHapUNaKTNYeCKni LWoK,

4. 06MOpOK,

5. 0CTaHOBKa AbIXaHNA N KPOBOObpaLLeHuns,

6. XXenyao4Ho-kmneyHoe KkposoTteydeHue [40].
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PucyHok 17 - VR-mpeHaxcep no 0Ka3aHUK HeomsaoxcHou nomouwu [39]

ObyueHVie Ha 3TOM CUMYNATOPE NPOXOAUT MO YeTKUM TPeboBaHUAM N MPOTOKO/IaM,
NPV 3TOM BUPTYasibHbIA NaLVeHT pearnpyeT Ha Ntobble AenCTBUSA Bpaya, YTO ABASETCS
NPUBAVKEHNEM NHTEPAKTUBHOW CUTYaLMK K peanbHON. Takxe Y CTYAeHTOB eCTb BO3-
MOXHOCTb MO/IHOCTBHO KOHTPOJIMPOBATbL MOKasaTen COCTOAHUA NaumeHTa (Habnrose-
HUe 3a LBETOM KOXMW, 3KCKYPCUEN rpyAHOM KeTKW, peakLurein 3payukoB, ayCKynbTaLuio
Nerkux un cepjaua, TepMOMETPUIO) 1, ONMPAAChb Ha HUX, Ha3HaAUUTb U NMPOBECTU eMy
npaswuabHoe neyeHve [39].

[pn BO3HWKHOBEHWWN Ype3BblYaHOW CUTYaLMN OKa3aHve rnepBoli MOMOLLN ABNS-
eTCsl OCHOBHbIM $aKTOPOM CnaceHUs YenoBeyeckor XnU3Hu. IMeHHO No3Tomy paspa-
60TKa TpeHaXxepoB B 3TOW HanpaBNeHHOCTU ABASETCA OAHOM N3 CaMblX YaCTbIX, CTOUT
OTMETUTb, YTO ANCLNTJINHBI MO OKa3aHWIo NepBon MeANLNHCKON MOMOLLM BeAyTCS He
TO/IbKO NPaKTUYeCckn BO BCEX MEANLIMHCKUX cneumanniaumsax, Ho U Takxke B HEKOTO-
pbIX YHUBEPCUTETAX, KakK 4ONONAHUTeNbHaa ancumnamHa. CyuiectsyeT ewé oAHa pas-
paboTka B 3TOMN HAaMNPaBAEHHOCTU — CUMYJIATOP «IDKCTPEHHAas MeULMHCKAs MOMOLLLb».
OH BK/ItOYaeT B cebs bosiee paclUVpeHHble BepCcun cueHapres U UX 6oblLuee Konnye-
CTBO - UVK/bI AeNCTBU NpU 10 pasnnyHbIX COCTOAHNAX: TUNOMNKEMUS, TUNeprivke-
MUSI, OCTPbIV KOPOHAPHbIA CUHAPOM C KapAMOTreHHbIM LLOKOM, OCTPbIA KOPOHAPHbIN
CMHAPOM C OTeKOM lerkmnx, aHapunakTMyecknii LLOK, XenyA0oUYHO-K1LLIeYHOe KpoBoTe-
YeHme, BPOHXOOHBCTPYKTUBHbLIA CUHAPOM Ha GOHEe HBPOHXMANBLHOW aCTMbl, TPOMO03M-
6011 Nero4YHom apTepun, CNOHTAHHbLIA MHEBMOTOPAKC, OCTPOe HapyLLleHne MO3roBo-
ro KpoBoobpatyeHus [40].

Ansa BbigBNeHUs 3pGeKTUBHOCTY NPUMEHeHNSA JaHHOIO CUMYNATOpPa bbl10 NpoBe/e-
HO TeCTUpoBaHMe C ydactneM 287 NATUKYPCHUKOB 1 290 LLeCTUKYPCHUKOB. B Kaxaoin
n3 rpynn cbopmrpoBanu noarpynnel. CTyaeHTbl NepBoV NoArpynnbl UMen BO3MOX-
HOCTU NMpeABapuTeIbHO NPOMUTY NOAIOTOBKY Ha cuMyndaTope. s BbiaBNeHUS pe3y/b-
TaTOB OLEHVBAJINCb OLLEHKW, MOJIyYeHHble CTYAeHTaMV B paMKaxX MTOrOBOIO MPOXOX-
AEeHNA MO OKa3aHW NepBo MOMOLLMN.
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Tabauya 3 - Pe3ynsmamel mecmupogaHusa cmyodeHmos [40]

MNepBas rpynna Bropas rpynna NToro
OueHka 4 v/ Wmozo |V Vi Yimozo no 2
KypC | Kypc Kypc | Kypc rpynnam
OTnn4uHo 60 78 138 24 59 83 221
(48,8%) (28,2%) | (38,3%)
XopoLuo 72 57 129 81 67 148 277
(45,6%) (47,9%) | (48%)
YaosneTBopuTEbHO 9 7 16 36 22 58 74
(5,7%) (19,7%) | (12,8%)
HeysoBneTtBopuTe/bHO | - - - 5 - 5 5 (0,9%)
(1,7%)
141 | 142 | 283 146 | 148 | 294 577

o pe3ynbTaTaM TeCTUPOBAHUA MOXHO CZAefiaTb BbIBOZA O TOM, UTO CTYAEeHThbl, nMe-
oLLMe BO3MOXHOCTb MNpejBapuTe/ibHO 0NpoboBaTh CUMYNALMIO, HE MONYYUIN Hey-
LOBNETBOPUTENbHbIX OLEHOK, NPy 3TOM 60/bllas YacTb UX HUX B UTOre noay4ymna
OT/INYHYIO OLEeHKy. Bo BTOpo rpynne cTyAeHTOB 60/bLUast YacTb NOay4yiia OTMETKY
XOPOLLO U eCTb CTYZEHTbl, KOTOPble He CMOMV MPOWTU TECT, MOJly4YnB oTpULaTebHbIe
OTMEeTKN. BO3MOXHOCTV NPONTU CUMYNIATOP OKa3aHUSA NMOMOLLM HECKOJIbKO pa3 4o Te-
CTa NO3BOAMAA CTYAEHTaM MPUBbLIKHYTb K OBCTaHOBKe, Pa3BUTb BHUMATENbHOCTb U
oTpaboTaTb NPaBW/IbHbIN MOPAAOK AencTBniA [40].

C ToW Xe uenblo - BbisiBieHMNe 3QPEeKTUBHOCTN BHeAPeHUs — 6bl10 NpoBejeHO UC-
cnefoBaHMe, B KOTOPOM MPUHANNM yyactme 220 ctygeHToB 4 Kypca Camapckoro rocy-
[apCTBEHHOIo MeANLMHCKOro yHuBepcmuTeTa, U3 HUX 70 (31,8%) CTyAeHTOB UHCTUTYTA
negnatpun CamIrMy (aanee nHctutyt neamatpum) n 150 (68,2%) venosek MHCTUTYTA
KNMHM4Yeckon megmnurHesl CamIMY (fanee NHCTUTYT KIVHNYECKON MenUnHBbl). B pam-
Kax nccnefoBaHUs MPOBOAUTCA CPaBHUTENbHbIV aHann3 3¢ GekTBHOCTU Ha npumMepe
OTPAbOTKM MNPAKTUYECKOro HaBblKa «TPaxXeoCcTOMUSA» NPU NCMONb30BAHNN CUMYNALM-
OHHbIX TeXHOMOorin VR 1 TpaAnLNOHHBIX METOLOB 0byyeHUs, a Takxe OueHMBaeTCs
YPOBeHb PeannCcTUYHOCTU TpeHaxepa 1 ya06CTBO ero nprmeHeHus [41].

YuacmHuku 66iau ,DCB@E’/IGHbI Ha mpu epynnel:

1. [Ans nepBoW rpynnbl 3aHATUS MPOXOAUIV B TPAAMLIMOHHOM dpopmaTe, B paMKax
KOTOPOro npeAycMoTpeHa oTpaboTka AeNCTBUIA Ha MaHeKeHe.

2. Btopas rpynna otpabaTbiBana npakTnyeckme HaBblKW Ha CUMYyNSaTope «Tpaxe-
ocToMunA-VR».

3. MogrotoBka TpeTber rpynnbl BKAOYaNa cebs MCNonb30BaHMe ABYyX Npeablay-
LLIMX METOZAOB OTPAbOTKMN HABbIKOB.
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PucyHok 18 - Kadp u3 yueb6Ho20 mpeHaxcepa «Tpaxeocmomusi-VR» [41].

Ana oueHKn pe3ynbTaToB bblna BBeAeHa ccTeMa 6a1/10B MO NPOXOXAEHUIO NPaKTU-
YeCcKMX 3aHATUI. B pe3ynbTaTe 0Ka3anock, YTo 0byyeHune CTyAeHTOB MHCTUTYTAa neau-
aTpun C ncrnonb3oBaHmem VR-TpeHaxepa B 60nbLUel cTeneH 0ka3anocb 3¢pekTmBs-
HbIM, UTO MOATBEPXAAETCA MosydeHrieM 60/1ee BbICOKMX 6aNNoB CTyLeHTaMn BTOPO
N TpeTbel rpynn. PesynbTupyrowye 6annbl CTy4eHTOB MHCTUTYTA KAVHWYECKON Mean-
LMHbI OKa3anncb NpakTnyecky Ha o4HOM YPOBHE y BCeX Tpex rpynn. Ncxoas 13 aToro,
MOXHO CKa3aTb, UTO B LLeJIOM TeXHO/OrMN BUPTYaNbHOW peasibHOCTU He yXyALUatoT
npouecc obyyeHUs, AN OTAeNbHbIX Creunanmsaunin BHeApeHne 3TUX TeXHONornm
npuBeaeT K MNoayyYeHunto 601ee BbICOKOro YPOBHA MOATOTOBKMU.

CaM TpeHaxep rnokasan cebsa ¢ xopoluel CTOpOHbl. CTyAeHTbl OLLEHWAN BbICOKYHO
PEANVNCTUYHOCTb BbIMOIHSEMOro MpoLecca TPaxeoCTOMUK, a Takxke OTMETUIN BO3-
MOXHOCTb MHOFOKPATHOMO MPOXOXAEHUS CUMYAALNN 415t OTPABOTKN HaBbIKOB, yyeTa
OLLUNBOK U X UCMPaBAEHUSI NPV MOBTOPHOM NPOXOXAeHWN. MNpy 3TOM CTyAEHTbI OXOT-
HO paboTanu C BUPTYaSbHOW peanbHOCTbIO, NPOSBASAN UHTEPEC U BOBMEYEHHOCTb
[41].

TpeHaxepbl BUPTYasbHOW peanbHOCTU MPOAO/IKAKT COBepLUeHCTBOBaTLCA. Bos-
MOXXHbIM OFPaHnYeHeM NOAHOMO MNOrPY>KEHNSA MOXHO CYMNTATb HECOBEPLLUEHHYHO TeX-
Honorno nepesaydn 3sykoB. OAHVM N3 HaBbIKOB, KOTOPOMY 06YyYatoT CTyAeHTOB-Me-
AVIKOB, ABNSETCA HaBblkM 06cnefoBaHuA. OH BKAOYAT B cebst yMeHMe pacno3HaBaTh
LYMbl APU MPOCAYLUVMBAHUN IeTKUX U cepaua. Ha kapeape nponeaeBTUKN BHYTPEH-
HVX 6onesHer benopycckoro rocyapCcTBEHHOrO MeAMLMHCKOro YHBepCUTeTa peanu-
3yeTcs NpoeKT No 06Ccnes0BaHMIO NALMEHTOB B BUPTYalbHOM peanbHOCTU, a UMEHHO
0TpaboTKa HaBblka ayckynbTaumn. B pamkax npoekTa KomnaHusa Proven Reality pas-
paboTana npunoxeHue 1 NporpaMMHoOe obecneyeHve, Ans peaamsaLmm NCnoab30Ba-
nacb rapHutypa Oculus Quest 2.

CTyAeHTaM npeanaranocb NpocayLlaTh 5 3BYKOBbIX 40POXEK, B KaXA0M 13 KOTOPbIX
6b1/10 3anncaHo 4 abixaTenbHbIX WyMa. CnegoBaTenbHO, CTyAeHTam 6bl10 Heobxoau-
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MO onpejennTb aHOManunu cepaua u nerkmnx. B pesynbtate KOHTPOSIbHOIO TecTa bb1s10
BbISIB/IEHO, UTO NPU 06YYEHNI C MOMOLLBIO MPUNOXEHNSA CTYAeHTbl FPynnbl pacno3Ha-
Banu Ha 1-2 3Byka 60/blLe, YeM CTYAEeHTbl, He NPOXoAMBLUVIEe CUMYnaLMIO [42].

B pe3ynbTaTax 60/bLWNHCTBA NpUBeAeHHbIX NCC/IeJ0BaHUA CTYAeHTbl, 0by4yatoLme-
Csl C MOMOLLHO TEXHOJIOMVIA BUPTYaNbHOM N JONOJIHEHHOW peanbHOCTU Hapsay € Tpa-
AVUMNOHHBIM 0by4yeHneM, nosyyanm 6onee Bbicokme 6anbl HA PUHANBHbLIX TECTUPO-
BaHWAX, YeM CTyAeHTbl OTpabaTbiBalOLLie CBOU HaBblKN B TPaANLMOHHOM dopmarTe.
OTO MOXET roBOpPUTb O TOM, YTO rnprMeHeHne VR 1 AR onpaBsgbiBaeT cBOK 3bdekTns-
HOCTb MPU NOArOTOBKE CTYAEHTOB MeAULIMHCKNX BY30B. CaMu TeXHOJIOTUN ABNAKOTCS
npeAMeTOM UHTepeca CTYAEHTOB, UYTO BMOCNeACTBUN MPUBOAUT K UX aKTUBHOMY UC-
NONb30BaHVIO, POKYCMPOBKE BHUMAHUSA N MOTVBUPOBAHWIO Ha MoJlyyeHne 3HaHWNA.
HecmoTps Ha BCe NperMyLLeCcTBa, TEXHONIOMMU BUPTYaIibHOW peanbHOCTV He JINLLEHBI
N oTpuLaTeNbHbIX CTOPOH. B NnepByto ouepesb, 3TO aganTtaums CTyAeHTOB rnocse npo-
XOXAEeHUA TPEeHaXepoB K BO3HVKaOLWMM CUTyauma B peanbHocTy [43]. [laxe nonHoe
NOrpy>XeHne He CMOXeT 3aCTaBUTb CTyAeHTa-MeariKa NOJIHOCTLIO afanTUpPOBaTbCA K
peanbHOCTN, 0CO6EHHO B MOMEHTbI BO3HVKHOBEHUS CTPEeCCOBbIX CUTyaumin. Eule oa-
HUM OrpaHn4yeHneM ABNAETCA CNO0XHOCTb MoJenmnpyemMblx npoueccoB. K nprmepy,
peann3aums NpoLeccoB XMpypruyecknx onepaunin. MogenvposaHue onepawmii Tpe-
byeT 60/1bLLOro KONNYeCTBa BpeMeHHbIX 3aTPaT, MOAXOASLLEro MOLLHOro obopyAoBa-
HNA U AeTaibHOro nNpoekTnposaHus [43].

HecMoTps Ha CNOXHOCTU, MOXHO OTMETUTb, YTO BHeApPeHVe TeXHOIorni BUpTyasb-
HOW peasibHOCTV MO3BOISET YNYULLNTb HaBbIKW CTY4eHTOB, NOBbICUTb X YBEPEHHOCTb
npv JanbHeriwen paboTe, 03HAaKOMUTb CTYAEHTOB C KIUHUYECKOW OBCTaHOBKOW U
NOArOTOBUTb VX K BO3SHUKHOBEHWIO KPUTUYECKNX CUTYaLn 6e3 BO3MOXHbIX PUCKOB
3/l0pOBbS peasnbHbIM NaLneHTaM.
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MeXAyHapoaHbIA OMbIT UCMONb30BaHNA Tex-
HONOTN BUPTYyanbHOW peanbHocTn (VR) cBU-
JleTeNbCTBYeT O BbICOKOW BOCTPebOBaHHOCTU
NX B paMKax pa3BUTUA CUCTEMbI MEANLIMHCKOrO
06pa3oBaHVA N 06LLECTBEHHOrO 34paBooXpa-
HeHUs, NpuyemM No CPaBHEHUI C TPaAULINOH-
HbIMX popMamMm 0byyeHNA oKasblBatOT Honee
CUNbHOE MOTMBMpPYHOLLIee BoO3jencTene. Pe-
3yNbTaTbl HACTOALLEro UCC/IeL0BaHNA NoKa3a-
NI, YTO UCMNOIb30BaHKe TeXHONOT NI BUPTYalib-
HOW peasibHOCTM 0becrneymBaroT HernpepbIBHOE
COBepLUEHCTBOBaHMe npodeccmoHanbHbIX
3HaHWI 1 HaBbIKOB MeAULVNHCKUX PAbOTHUKOB,
NoBbILWEeHWe X NPOopecCnoHanbHOro YpoBHS
N pacwmpeHnie npodeccroHasbHbIX KoMmne-
TEHUWNI B CUCTEME HernpepbIBHOTO MeAWLINH-
ckoro obpaszosaHusa (HMO); B cucteme obLue-
CTBEHHOrO 3/paBOOXPAaHEHVA CrocobCTBYHOT
6e30nacHOCTN OKa3aHUA MeANLIMHCKUX YCayr
N AOCTUXKEHNSA AaKTUBHOIO AOJITONIETUS, COLM-
a/lbHOV ajanTauyim Ha OCHOBe UHAVBUAYa/b-
HbIX PU3NONOrNYecKX 0CObeHHOCTeN Yenose-
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B PAMKAX PA3BUTUA CUCTEMbI OBPA3SOBAHUNA U

OBLLECTBEHHOIO 34PABOOXPAHEHUA INMPU NEPEXOOE K MOOEJIN
MEPCOHANN3NPOBAHHOW MEAULUWUHDI

USE OF VIRTUAL REALITY TECHNOLOGIES IN THE DEVELOPMENT OF THE
EDUCATION SYSTEM AND PUBLIC HEALTH IN THE TRANSITION TO A PERSONALIZED

Author(s): NIKOLAEV V.A.

Abstract:

International experience in the use of virtual
reality (VR) technologies shows that they are
in high demand in the development of medical
education and public health, and they have
a stronger motivating effect compared to
traditional forms of education. The results of
this study showed that the use of virtual reality
technologies provides continuous improvement
of professional knowledge and skills of medical
workers, increasing their professional level and
expanding professional competencies in the
system of continuing medical education (CME);
in the public health system, they contribute to
the safety of providing medical services and
achieving active longevity, social adaptation
based on individual physiological characteristics
of a person when using personalized methods
of complex therapy and correction of
conditions. That is why VR simulators together
with traditional methods of therapy open up
completely new opportunities in the transition
tothe model of personalized medicine, adapting
medical decisions and actions to the individual
characteristics of patients (patient-oriented
approach), also having a significant impact
on improving the quality control system and
safety of medical activities, thereby minimizing
the risk of medical errors and deviations in the
state of health, increasing the effectiveness
of prevention and preventive treatment of
diseases.

Ka npv NPYIMEHEHUN MepCOHANN3NPOBAHHbIX
MeTOZOB KOMM/JIEKCHOW Tepanuu 1 Koppekummn
COCTOSAHUW. MIMeHHO no3ToMy TpeHaxepbl VR
COBMECTHO C TPaANLNOHHBLIMU METOAaMU Tepa-
M OTKPbIBAtOT COBEPLUEHHO HOBblE BO3MOX-
HOCTU MpW nepexoje K MOAeNu rnepcoHannsn-
POBaHHOMN MeANLUMHbI, afanTupys BpayebHble
peLlueHnsa N enCTBNA K UHAVBUAYaNbHbBIM OCO-
6eHHOCTAM NaumeHToB (NaLneHTOOPUEeHTUPO-
BaHHbIN MOAX0A), OKa3blBasi TakXe CyLlecTBeH-
HOoe BO3JeNCTBMEe Ha COBepLUEHCTBOBAHME
CNCTEMBbI KOHTPO/IS KayecTBa N 6e30nacHOCTA
MeANLMHCKON AeATeNIbHOCTW, MO3BOJIAA TeM
CaMbIM  MUHVMUW3NPOBATb PUCK BpavebHbIX
OLUMBOK N OTKNOHEHWIA B COCTOSIHUN 340POBbS,
NOBbICUTE 3PPEKTUBHOCTE MPOGUNAKTUKA 1
NPeBeHTVNBHOrO eveHnss 3aboneBaHuii.
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[NpogonxeHo w3yyeHne BAVAHUA 3D-paspa-
60TOK B chepe BUPTYyasbHbIX TEXHONOTNM Ha
npuMepe TpeHaxepa, co3jaHHoro B LleHTpe
NPOPbIBHbIX MCCNefoBaHUn «MHPOpMaLMOH-

Author(s): KOLSANOV A.V., GELASHVILI O.A,
CHAPLYGIN S.S., NAZARYAN A.K.

Abstract:

The study of the impact of 3D developments
in the field of virtual technologies continued
on the example of a simulator created at the
Center for Breakthrough Research «Information
Technologies in Medicine» of Samara State
Medical Universityto prepare forthe certification
of specialists in emergency and emergency
medical care, as well as the development
of practical skills by students, residents and
doctors. In the fall of 2021, 577 students of the
V-V courses of the Institute of Clinical Medicine
were tested as a control lesson on the topic
«Acute coronary syndromen». It is shown that
virtual technologies are becoming one of the
stages of the digital transformation of higher
medical education, since they can significantly
influence the speed of training of students,
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Hble TeXHo/I0rn B MegnLmnHe» Camapckoro ro-
CyAapCTBEHHOIO MeAVLMHCKOro YHBepcmuTeTa
AN NOATOTOBKWN K CepTUdMKaumm cnewumanm-
CTOB MO 3KCTPEHHOW 1N HEOTNIOXHOWN MeANLNH-
CKOV nMoMoLLK, a Takxke oTpaboTKM NpakTnye-
CKUX HaBbIKOB CTyZAeHTaMW, opAnHaTtopamm n
Bpadamu. OceHbto 2021 r. npoBefeHO TecTu-
poBaHwve 577 ctyaeHToB V-VI KypcoB MHCTUTYTa
KNVHUYEeCKON MeANLVHbI B KayecTBe KOHTPO/ib-
HOro 3aHATVSA 1Mo TeMe «OCTpbIA KOPOHAPHbIN
CMHAPOM». [ToKa3aHOo, YTO BUPTYyalbHble Tex-
HOJIOTUWN CTAHOBSATCA OAHVM W3 3Tanos UnNb-
poBOV TpaHcdopMauUM BbICLLErO MeAULNH-
CKOro 06pasoBaHNsA, MOCKO/bKY MO3BOMAOT
CyLLLeCTBEHHO B/INATHL Ha CKOPOCTb MOArOTOBKN
00y4aroLLNXCA, MPOYHO 3aKpennAaTb NoayyeH-
Hble 3HaHWA MyTeM MHOrokpaTHOM OTpaboTKu
HEeobXOAMMbIX MPaKTUYeCKNX HaBbIKOB. Kpo-
Me TOro, Npu NX MPUMEHEHNN 3HAYUTENLHO
yMeHbLLIaeTcs Bpems, Heobxoanmoe AN KOH-
Tponsa. lNepcoHanMsnpoBaHHaa oOpraHmM3aums
o6pa3oBaTe/IbHOro rnpoLecca byayLunx Bpayer
CNOCOBCTBYET rnepexosy K OpveHTUPOBaHHOMY
pe3ynbTaTy - NOAYyYeHN0 YBEPEHHOCTV B Bbl-
NOMHEHUN MaHUNYNAAUNK, CTPOron KX nocse-
[,0BaTeNIbHOCTU B COOTBETCTBWNMN CO CTaHAapTa-
MU N NCKTOYEHND BO3MOXHOCTN BpayebHOM
OLLMNGKN NPpU OKa3aHUW 3KCTPEHHOWN MeANLNH-
CKOM NOMOLLM MauneHTaM € OCTpbIM KOPOHap-
HbIM CUHAPOMOM, COMPOBOXAAMOLLMMCA Kap-
AVOTeHHbIM LWOKOM. Pa3Butne v BHeapeHue
VR-TexHoNorui ctano npnopmuTeTHbIM Harpas-
JleHVeM MHHOBAaLUVOHHOW peopraHusauun Ca-
MapCKOro rocyAapCTBEHHOINO MeANLIVNHCKOro
yHUBepcuTeTa.

2023

firmly consolidate the acquired knowledge by
repeatedly practicing the necessary practical
skills. In addition, it significantly reduces the
time required for monitoring. The personalized
organization ofthe educational process of future
doctors contributes to the transition to a result-
oriented approach - confidence in performing
manipulations, strict consistency in accordance
with standards and eliminating the possibility
of medical error when providing emergency
medical care to patients with acute coronary
syndrome accompanied by cardiogenic shock.
The development and implementation of VR
technologies has become a priority area of
innovative reorganization of Samara State
Medical University.
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NMPOIrPAMMA OJ1d OTPABOTKUN HABbLIKOB JIEMEHUA BOJIbHbIX
BEPOHXUAJIbHOM ACTMOW CNELUUATTMCTAMU MEOUKAMU B DOPMATE
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MNporpamma npesHasHayeHa Ana UCNosib30Ba-
HVA B MeauumHe. MNporpaMmmMa no3BossieT CMo-
AennpoBaTb NpoLecc oCcMOTpa naumeHTa, npo-
BefeHUNA anddepeHUManbHOW  AMArHOCTUKIN
BO3MOXHOrO 3ab60/ieBaHNA N3 nepeyHsa 3a60-
NneBaHWin neroyHou cuctembl B 3D-popmate B
pexvme BUPTyasibHOWM peanbHOCTU. [porpam-
Ma onpegenseT cTeneHb TAXeCTW COCTOAHUSA
BUPTYaNbHOro NauMeHTa npu rnoctaHoBke Au-
arHosa «bpoHxmanbHaa actMma». [porpamma
obyuyaeT oOTpabaTbiBaTb aJroputM neyeHus
nayuveHTa nyteMm Bbl6bOpa MNpPaBWIbHOM MO-
cnefoBaTeNbHOCTU AeNCTBUIA 0byyaemMoro u3
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BupTyanbHaa peanbHOCTb, CO3jaBaemMasd C
MOMOLLBI KOMMbIOTEPHbIX TexHonoruin (VR),
CTpeMUTeNIbHO BHeApseTcs B 0bpa3oBaTeb-
HbIA Npouecc No Pas3NnYHbIM HanpaBieHUAM
npodeccnoHanbHON AeATeNbHOCTU. B cnyuvae
MeAVLUVHCKOro 06pa3oBaHUSA  MpPUIoXeHue
YyCUANIA B 3TON 061aCTV 0COBEHHO 3ameTHO. K
HacTodAwemMy MOMeHTYy VR-NpoAyKTbl, MaKCu-
MaJibHO MOrpyXarlLme rnonbL30BaTens B BUP-
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npeanaraeMoro nepeyHs BapuaHToB. Llenb -
oby4yeHMVe cneumanncToB MeankoB COBpeMeH-
HbIM MeTOoAMKaM neyeHnsa JaHHOro 3abonesa-
HWA, MPOBOAVIMOIO C y4eTOM MeXAYHapOAHbIX
CTaHZAAPTOB M MPOTOKOJI0B 1IeyeHus. lNprimeHe-
Hue VR-TeXHONOorni gaet BO3SMOXHOCTb NPOBO-
AUTb ObyyeHVe B TpexmepHOM BUPTYyasbHOM
NPOCTPAHCTBE, MAaKCUMallbHO  NPUBAVXKEH-
HOM K peanbHOMY, YTO MO3BONSAET Jiy4ylle Co-
CPeAoTOUNTLCA Ha MaTepuane. B nporpamme
npesycMoTpeHo obydyeHune 1 coxpaHeHme pe-
3y/IbTATOB MO C/1IeAyHOLWMM KPUTEPUAM: BpeMs
NPOXOXAEHWS, BU3YyasibHbI KOHTAKT, NpaBW/ib-
HOCTb oTBeTOB. Tun 3BM: IBM PC-coBmecrT. MK
Ha 6a3e npoveccopa Intel Core {3 n Bbiwe; OC:
Windows 10.

Ccbinka:
https://www.elibrary.ru/item.asp?id=45823183

NCMNO/Ib3OBAHUE TEXHOJTOMMU BUPTYAJIbHOW PEAJIbHOCTU ON14
OTPABOTKU AJTTOPUTMA OKA3AHUA SKCTPEHHOW U HEOT/TOXXHON

USING VIRTUAL REALITY TECHNOLOGIES TO PRACTICE THE ALGORITHM OF

Abstract:

The wuse of computer-based virtual reality
(VR) technologies in the educational process
is continuously increasing for a variety of
professional activities. Medical education
is one of the examples, where such efforts
are particularly visible. Today's VR products
provide the maximum immersion into a virtual
environment and active interaction with their
components. These VR products are becoming
increasingly more popular, even in comparison
with pseudo-3D simulators. VR facilitates the
development of the abilities for precision work
as much as mechanical skills. In emergency
medical care, it is particularly important
to practice the skills requiring specialized
knowledge and abilities. In this work, we discuss
VR-simulators built to practice the algorithm of
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TyanbHyHO Cpesy W MO3BONSOWME AKTUBHO
B3a/IMOJEeNCTBOBaTb C €€ COCTaBAAILLMMMU,
CTaHOBATCSA BCE 6onee MonynspHbl jaxe Ha
bOoHe nceBAOTPEXMEPHbLIX CUMYNATOPOB. Bup-
TyanbHas peanbHOCTb MO3BONAET pasBMBaTb
KakK YMeHWs, CBA3aHHble C NPeLn3nOHHON pa-
60TOIN, Tak U MexaHn4yeckme HaBblkW. B umncne
TakMX HaBbIKOB, COBMeLLaeMblX C MPUMeHeH -
eM NOoNYyYEeHHbIX 3HAaHWI U YMEHWI, BaXHOEe Me-
CTO 3aHMMaeT OKa3aHne 3KCTPEHHOM MOMOLLM.
B pabote paccmatpuBatoTca VR-TpeHaxepsbl
ANA OTPabOTKM anropuTMa okasaHUs 3KCTPeH-
HO MeAMLUVHCKOM NoMoLLM, Tpebyrole Mak-
CIManbHOro NpPaBAoNoL0bus B peanmsaumn.

2023
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emergency medical assistance in a maximally
realistic environment.

Ccblnka:

https://cyberleninka.ru/article/n/ispolzovanie-
tehnologii-virtualnoy-realnosti-dlya-otrabotki-
algoritma-okazaniya-ekstrennoy-i-neotlozhnoy-
meditsinskoy-pomoschi

OBbEMHAA BU3YATIU3ALNA B NIOP-XUPYPITUU

VOLUMETRIC IMAGING IN ENT-SURGERY

AsTopbl: PVMIOHOBA T.B.

KoHdpepeHuus: IHHOBaLWn B ANArHOCTVIKe, fe-
YeHVN, MeANKO-COLManbHOW 3KcnepTnle, pe-
abunvtaumn: B3rna4 Monogéxu: Matepuansl
MeXAyHapoAHOW HayYHO-MPaKTUYeCcKoW KOH-
bepeHumMn mMonoabix Y4éHblx, CaHkT-leTep-
6ypr, 19-20 masa 2022 roaa, C. 274-278.
N3patenbcTBo: CaHKT-MNeTepbypr: ObLecTBo C
OFPaHNYEHHOW OTBETCTBEHHOCTLH «ANCUHI»
YAK/UDC: 616.21-089.819:681.2  ISBN/ISSN:
978-5-91753-192-2

AHHOTaUWA:

TpexmepHass BU3yanm3auus XnUpypruveckom
paHbl B OTOPVUHONAPUHION0I NO3BOISET 60-
Nlee fAeTasibHO OUEHWTb aHaTOMU4Yeckme OCo-
6eHHOCTN cTpoeHus JIOP-opraHoB 4YenoBeka,
TeM CaMbIM YJly4yLlas MPou3BOAUTENBbHOCTb Pa-
60Tbl xupypra. C aTol uenbto Ha 6ase OIEOY
BO C3rMy mm. .M. MeuHmnkoBa bbin co3gaH
AVCTAaHUMOHHbIN aganTtep, C MOMOLLbH KOTOPO-
ro TPaHCAaUMsS N30bpaxkeHns onepayyioHHOro
NONS OCYLLeCTBASAACb HA OYKN BUPTYasbHOM
peanbHOCTU B pexrme peasbHOro BpeMeHMU.
MprMmeHsemas MeToAmKa rnojsepranacb Kpu-
TMYECKON OLleHKe B CPAaBHEHWN C TPAAWNLINOH-
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Author(s): Fionova T.V.

Abstract:

Three-dimensional imaging of a surgical wound
in otorhinolaryngology enables a more detailed
assessment of the anatomical features of the
structure of human ENT organs improving the
productivity of the surgeon. For this purpose a
remote adapter has been created on the base
of the North West State Medical University
named after I.I. Mechnikov in Saint Petersburg,
Russia with the help of which the image of the
surgical field was broadcast on virtual reality
glasses in real time. The applied technique
was critically evaluated in comparison with
traditional imaging methods. The research
work on the implementation of various surgical
scenarios was performed on cadaveric material
using three different methods of surgery. The
data of the experimental clinical study were
evaluated using the international survey “NASA
TaskLoadIndex”. As a result of the experiment a
lower level of subjective workload for surgeons
when using a VR helmet, which should be
considered as a positive effect of the stereopsis
phenomenon.

HbIMW criocobamu Busyanusauuun. ccneposa-
TeNbCKas paboTa Mo BbIMOJIHEHWIO PA3INYHbIX
XNPYPruyeckmnx cLueHapres BbINOIHEHA Ha Ka-
faBepHOM MaTepuane C UCrNosib30BaHNEM Tpex
Pa3NYHbIX METOAOB CKOMUW. JaHHble 3KCre-
PUMEHTaNbHO-KNVHNYECKOro  UccieoBaHUA
OLleHMBaINCb NPU NOMOLLY MeXAYHapOLHOro
onpocHuka «NASA TaskLoadIndex». B pe3ynb-
TaTe aKCcnepmMeHTa 3adUKCMpoBaH bonee HM3-
KU ypOBEHb CyOBbEeKTUBHOW pabouei Harpys-
KW Ha XUPYProe npwv MCnosb30BaHUY LunemMa
BP, uto cneayet paccmaTpuBatb KakK MOMOXW-
TeNbHbIV 3pdekT nprmeHeHUs ¢eHomeHa CTe-
peorncuca.

Ccbinka:
https://www.elibrary.ru/item.asp?id=49894333

TAPFETHA4A BU3YATTU3ALIUA B TOP-XPYPITr'MN HA OCHOBE ®EHOMEHA

CTEPEOINCUCA

TARGETED VISUALIZATION IN ENT SURGERY BASED ON THE PHENOMENON OF

STEREOPSIS

ABTopbl: KysbMmuH A. M., NawmyHmH A. H., ®uro-
HoBa T. B.

XypHan: BupTtyanbHble TEXHOIOTUU B MeANLIN-
He. 2022;(3):126-128

DOI: 10.46594/2687-0037_2022_3 1449
ISBN/ISSN: 2687-0037

AHHOTaUWA:

TpexmepHas BuW3yann3auus XuUpypruyeckom
PaHbl B OTOPUHONAPUHION0TNK MO3BOJIsieT 60-
nee feTasibHO OLEHWTbL aHaTOMU4Yeckme oco-
6eHHOCTN cTpoeHus JIOP-opraHoB 4enoBeka,
TeM CaMbIM yy4yLlas NMpon3BOANTENbLHOCTL pa-
60Tbl xupypra. bnarogaps cosgaHHoMy ajan-
Tepy ANA 3HAOCKOMUYECKOW TPybKku, yAanocb
CUHXPOHM3MpPOBAaTb PaboTy pyK XMpypra v Anc-
Ta/lbHOr0 KOHUA WCMONb3yeMbIX WHCTPYMEH-
TOB. DKCNepUMeHTaNbHO-KIVHMYecKas paboTa
BbIMO/IHEHA Ha KajaBepHOM MaTepuiane Xwu-
BOTHbIX 1 YenoBeka. [ToflyyeHHble pe3ynbTaThl
peann3oBany ¢eHoMeH cTepeorncuca Kak Ka-
YeCTBEHHO Yy/y4dlleHHbIA MeToZ BUAEOCKOMUN
XNPYPrnyeckom paHsl.

Author(s): Kuzmin D. M., Pashchinin A. N,
Fionova T. V.

Journal: Virtual Technologies in Medicine.
2022;(3):126-128.

Abstract:

Three-dimensional visualization of a surgical
wound in otorhinolaryngology allows a
more detailed assessment of the anatomical
features of the structure of human ENT organs,
thereby improving the productivity of the
surgeon. Thanks to the created adapter for the
endoscopic

tube, it was possible to synchronize the work of
the surgeon’s hands and the distal end of the
instruments used. Experimental and clinical
work was carried out on the cadaver material
of animals and humans. The obtained results
realized the phenomenon of stereopsis as a
qualitatively improved method of videooscopy
of a surgical wound.

Ccbinka:
https://www.medsim.ru/jour/article/view/1449
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KOMMbIOTEPHbIE TPEHAXXEPbI BUPTYATbHOW PEAJIbHOCTU B

3O0PABOOXPAHEHUUA

AsTopbl: POMAHOB TEOPTUIA ANEKCAH/PO-
BNY

KoHdepeHura: VMIHHOBaAUMOHHBLIA MoTeHuwman
pa3BUTUS 06LLEeCTBA: B3MNSA4 MOMOABIX YYeHbIX
: COOPHWK Hay4YHbIX cTaTel 2-i Bcepoccminckom
Hay4yHOW KOHbepeHLUMN nepcrnekTUBHbIX pas-
paboTok : B 5 T., Kypck, 01 aekabps 2021 roga.
Tom 4, C. 138-141.

N3paTenscTtBo: HOro-3anagHbl rocyfapcTBeH-
HbI yHUBepcuTeT (Kypck)

AHHOTaAUMA:

O630pHast CTaTbs MO NCMOb30BaHMIO KOMIMbHO-
TePHbIX TPEHAXEPOB C TEXHONOTMelr BUPTyab-

PETMCTPALINN KT

AsTopbl: COKOJTIOB CEPTEW FOPLEBUY
KoHdepeHuusa: MHTerpauna MeauumnHCKOro u
bapmavueBTUYeckoro 06pasoBaHUdA, Hayku W
npakTnkn: C6opHUK cTaTel | MexayHapoAHOro
Hay4HO-MeAarornyeckoro Gpopyma, NocCeBsLLeH-
Horo 80-neTtuto ®rbOY BO KpaclMY vm. npodod.
B.®. BonHo-fAAceHeukoro MuH3gpaBa Poccun,
KpacHosipck, 02-04 ¢peBpans 2022 roaa, C. 333-
337.

N3patensctBo: ®rEOY BO KpaclMY mnm. npod.
B.®.BoriHo-fAceHeukoro MwuH3gpasa Poccun,
2022

YAK/UDC: 378.147

ISBN/ISSN: 978-5-94285-245-0

AHHOTaUWA:

B npeactaBneHHo pabote paccmaTpuBa-
FOTCA MOAXOZAbl K MOCTPOEHUIO MeAWLIMHCKO-
ro TpeHaxepa BWPTya/bHOM peasibHOCTU Ha
npYMepe XOpOLUO M3BECTHOW U1 LUMPOKO pac-
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HOW peanbHOCTU ANs 0byyeHus CTyAeHToB. B
CTaTbe pacCcMaTpMBAKOTCA MpenmyLlecTBa Ta-
KOro obyyeHunst Mo CpaBHEHWIO C TPAAULMOH-
HbIM. A TaK)Xe NnpeAnonaratTcsa nyTu byayLiero
PasBUTUSI JAHHOIO HaMNpPaBNEHNS.

Ccblnka:
https://www.elibrary.ru/item.asp?id=47409265

TPEHAXXEP BUPTYAJIbHOW PEA/TbHOCTU A1 OBYYEHUA
MEOMNEPCOHAA MPABUJIbHOW NOCNEOOBATEJIbHOCTU AEACTBUN NMPU

VIRTUAL REALITY SIMULATOR FOR TRAINING MEDICAL STAFF IN THE CORRECT
SEQUENCE OF ACTIONS DURING ECG REGISTRATION

Author(s): Sokolov Sergey Yurievich

Abstract:

The article considers approaches to the
construction ofamedicalvirtual reality simulator
by way of example of electrocardiogram
(ECG). The simulator allows both training and
certification of students. The article presents the
main stages of the development and operation
of the simulator; the author describes the
detailed functioning scenario of the simulator.
The results of its prototype testing make it
possible to determine the role of virtual reality
simulator in the system of medical education
and outline ways to improve the presented
technology.

Ccbinka:
https://www.elibrary.ru/item.asp?id=49242020

NPOCTPaHEHHOW METOAMKW perncrpauum snex-
Tpokapauorpammsl (3KI). TpeHaxep Mo3sons-
eT NPOBOAVTL Kak 0byyeHue, Tak 1 aTTecTalnto
obyuatomxcs. NpeacTaBieHbl OCHOBHblE 3Ta-
Mbl pa3paboTky 1 nocneayroLiero GyHKLMOHU-
pOBaHUSA TpeHaxepa. V3noxeH noapobHbIN
cueHapuin - QYHKLMOHMPOBAHNSA TpPeHaxepa.
Pe3ynbTaTtbl UCMbITAHUS CO34aHHOMO NPOTOTU-
na TpeHaxepa BMPTyaJbHOW peasibHOCTU Mo-
3BO/IAIOT OMNpesenTb ero MecTo B CucTeMe Me-
AVUMHCKOro 0bpasoBaHWA N HaMeTUTb MyTu
COBepPLLUEHCTBOBAHUSA MNpeaCTaB/leHHON TeXHOo-
NOrnNU.

nomMoLum

MEDICAL CARE

ABTopsbl: Pointbepr I. E., LWapxyH O. O., AaBbl-
Aosa A. L.

XypHan: KapanoBackynsipHas Tepanus 1 npo-
PunakTrka. 2022. NeS4.

DOI: 10.15829/1728-8800-2022-3372
ISBN/ISSN: 2619-0125

AHHOTaUWA:

TexHoNOrMa BUPTYa/SIbHOW peanbHOCTX B MO-
cnefHve ABa AeCATuneTus bbICTpPO pa3BuBa-
eTcs W CTAaHOBWUTCA AOCTYMHOM B PasinyHbIX
061aCcTAX 34paBOOXPaHEHNS - B XUPYPruu, He-
Bponorun, peabunutayum, B obydeHun. [o-
TPEeOHOCTb TEXHONOrMM BUPTYaNbHOW peasnb-
HOCTW NPOSABNSAETCS N B OTPaboTKe aNiropuTMOB
OKa3aHMs 3KCTPEHHOW N HEOTNI0XHON MOMOLLN
Bpayamu nepBuYHOro 3BeHa. B HacTosee
BpemMs pa3paboTaHO 6 MHTEePaKTUBHbLIX CUTYa-
LMNOHHbIX 3a4a4 No Hambosee 4acTo BCTpeYa-
FOLLMMCA HEOTNIOXHbIM COCTOSIHUSAM, MPUBO-
AAWNM B T.4. K HEOBXOANMMOCTW NpoBefeHMs
peaHMaLNOHHbIX MeponpusaTuii. KoHuenums
npenogaBaHNsa C MUCMOMb30BaHNEM TexXHONO-
rMV BUPTYasibHOW peanbHOCTU CTana OCHOBOW

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

TEXHOJ1OMM BUPTYAJTIbHOU PEANTbHOCTU B OBYYEHUU TEPAMEBTOB:
B ®OKYCE OKA3AHUE SKCTPEHHOWU U HEOTNTOXXHOWMW MEOULUMHCKOW

VIRTUAL REALITY TECHNOLOGY IN PHYSICIAN EDUCATION: FOCUS ON EMERGENCY

Author(s): Roitberg G. E., Sharkhun O. O,
Davydova A. Sh.

Abstract:

Virtual reality technology has been developing
rapidly over the past two decades and
is becoming available in various areas
of healthcare - in surgery, neurology,
rehabilitation, and education. The need for
virtual reality technology is also manifested in
the development of algorithms for emergency
medical care by primary care physicians.
Currently, 6 interactive case problems have
been developed for the most common
emergency conditions, requiring, among other
things, resuscitation. The concept of teaching
using virtual reality technology has become
the basis for the development of an additional
professional advanced training program for
general practitioners "Development of an
algorithm for providing emergency medical
care for sudden acute diseases and conditions".
A unique feature of the program is the ability to
practice the emergency medical care algorithm
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ANS pas3paboTky  AOMONHUTENbHOW npodec-
CMOHANbHOW MNpOrpaMMbl MOBbILEHUS KBa-
nmouvkaumm Bpaderi-tepanesToB «OTpaboTka
a/iIropnUTMa OKa3aHWs 3KCTPEHHOW 1N HeoTNOX-
HON MeAVLMHCKON MOMOLUM MPU BHe3amnHbIX
OCTPbIX 3aboneBaHUAX U COCTOAHUAX». YHU-
KaJIbHOV 0COBEHHOCTBLIO MPOrpamMMBbl ABISETCA
BO3MOXHOCTb OTPabOTKM afiropnTMa okasaHus
HEOTNOXHOW MeANLVHCKON MOMOLLY C npuMe-
HEeHMeM TexXHONOrnn BUPTYaNbHOW peasibHo-
CTW, @ Takxe OoTPaboTKN MPaKTUYeCKUX HaBbl-
KOB C 1ICNO/Ib30BaHVieM MaHeKeHa (TpeHaxepa)
N aBTOMAaTNYeCKOro HapyxHoro gebmnbpunns-
Topa.

2023

using virtual reality technology, as well as
practice skills using a simulation manikin and
an automatic external defibrillator.

Ccblnika:
https://cyberleninka.ru/article/n/tehnologiya-

virtualnoy-realnosti-v-obuchenii-terapevtov-

v-fokuse-okazanie-ekstrennoy-i-neotlozhnoy-
meditsinskoy-pomoschi

MHHOBALIMOHHDbIE TEXHOJTOIMU B MNOATITOTOBKE BPAYEUN-XUPYPIOB
C NPUMEHEHWEM BUPTYAJIbHbIX MHTEPAKTUBHbIX OBYYAIOLWWNX

KOMITJIEKCOB

AsTopsl: MYTHULKWIA A.H., KAPUMOB B.H.
KoHdepeHuusa: WnbmHckmne yteHna 2022
COopHMK MaTepmanos LUKObI-KOHpepeHLun
MOJIOAbIX YYEHbIX WM cneumannctos, MocCkBa,
06-07 okTa6psa 2022 roza, C. 184-186.
N3paTensctBO: [OCYyAapCTBEHHbBIA  HAYy4YHbIN
ueHTp Poccuinckon ®depepauynin - desepasb-
Hbl MeAULMHCKNA BUoPU3NYeCcKNA  LEeHTP

nmeHn A.V. BypHassaHa, 2022.
NmnakT dakTop XypHana B PUHL, / Impact
Factor:

Ccblnika:
https://www.elibrary.ru/item.asp?id=49488749

VR-TPEHAXXEP KAK OBbEKT LU®POBOWUN TPAHCD®OPMALIMU B

MEOMUMHCKOM BY3E

VR SIMULATOR AS AN OBJECT OF DIGITAL TRANSFORMATION IN A MEDICAL

UNIVERSITY

ABTOpbI: KoncaHos A.B., Tenawswuan O.A., Ya-
nabirvH C.C., HasapsaH A.K.
YAK/UDC: 378.661

AHHOTaUWS:

MNpoaonxeHo ulydyeHue BAVAHUA 3D-paspa-
60TOK B chepe BUPTyasbHbIX TEXHONOTMA Ha
npuMepe TpeHaxepa, co3gaHHoro B LleHTpe
NPOPbIBHbIX MCCcNefoBaHUn «MHGOPMaLIMOH-
Hble TeXHOoNorn B MegumumHe» Camapckoro ro-
CyAapCTBEHHOIO MeAVLIMHCKOro YHBepcmuTeTa
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Author(s): Kolsanov A.V.,
Chaplygin S.S., Nazaryan A.K.

Gelashvili O.A,,

Abstract:

The study of the impact of 3D developments
in the field of virtual technologies continued
on the example of a simulator created at the
Center for Breakthrough Research «Information
Technologies in Medicine» of Samara State
Medical Universityto prepare forthe certification
of specialists in emergency and emergency

ANS MOArOTOBKU K cepTudumkaumm cneymanm-
CTOB MO 3KCTPEHHOW 1 HEOTNOXHOWN MeANLNH-
CKOM NMOMOLLY, a Takxke oTpaboTKn npakTnye-
CKMX HaBbIKOB CTyZAeHTaMW, OpAMHAaTOpamwu
n Bpadyamun. OceHbro 20271 r. npoBegeHO Te-
cTupoBaHue 577 ctypaeHToB V-VI kypcoB WH-
CTUTYTa KJIMHUYECKOW MefULVHbI B KayecTse
KOHTPOJIBHOTO 3aHATUA no TemMe «OcCTpbIin
KOPOHapHbI CUHAPOM». oka3aHo, YTo BUp-
Tya/lbHble TEXHONOMMN CTaHOBATCA OAHUM U3
3TanoB UMPPOBON TpaHCPopMaLMKn BbICLLEro
MeANLMHCKOro 06pa3oBaHWA, MOCKO/bKY [MO-
3BO/IAIOT CYLLEeCTBEHHO BAVATb Ha CKOPOCTb
NOArOTOBKM Oby4aroLMXCs, MNPOYHO 3aKpe-
NASATb MNOJlyYeHHble 3HaHNSA NyTeM MHOrokparT-
HON OTPabOTKM HEOobXOAMMBIX MPaKTUYeCKUX
HaBblkOB. Kpome TOro, npu ux MprIMeHeHun
3HaUNTENbHO YMeHbLUaeTCca BpeMs, Heobxo-
AVIMOe ANA KOHTPOSIA. MNepcoHann3npoBaHHas
opraHu3auus obpasoBaTefibHOro rnpotecca
byayLwx Bpayer cnocobcTByeT nepexody K
OpPUEHTVNPOBAHHOMY pe3y/nbTaTy — NOAyYeHUNHO
YBEPEHHOCTN B BbINOAHEHUN MaHUMYNALUN,
CTPOroM MxX MnocnefoBaTe/lbHOCTU B COOTBET-
CTBUW CO CTaHAAPTaMU N UCKJIFOYEHUID BO3-
MOXXHOCTW BpavebHoOM oWwnbKy Npu okasaHum
3KCTPEHHOW MeAVLUMVHCKOM MOMOLLM nauneH-
TaM C OCTPbIM KOPOHAapPHbIM CUHAPOMOM, CO-
NPOBOXAAOLMMCA  KapANOreHHbIM  LLIOKOM.
PasButre n BHeapeHne VRTEXHONOrMIA CTano
NPUOPUTETHLIM HarnpaBneHWeM WHHOBaLM-
OHHOW peopraHmsaummn Camapckoro rocygap-
CTBEHHOI0 MeJMULIMHCKOro YHBepcuTeTa.
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medical care, as well as the development
of practical skills by students, residents and
doctors. In the fall of 2021, 577 students of the
V-V courses of the Institute of Clinical Medicine
were tested as a control lesson on the topic
«Acute coronary syndromen. It is shown that
virtual technologies are becoming one of the
stages of the digital transformation of higher
medical education, since they can significantly
influence the speed of training of students,
firmly consolidate the acquired knowledge by
repeatedly practicing the necessary practical
skills. In addition, it significantly reduces the
time required for monitoring. The personalized
organization ofthe educational process of future
doctors contributes to the transition to a result-
oriented approach - confidence in performing
manipulations, strict consistency in accordance
with standards and eliminating the possibility
of medical error when providing emergency
medical care to patients with acute coronary
syndrome accompanied by cardiogenic shock.
The development and implementation of VR
technologies has become a priority area of
innovative reorganization of Samara State
Medical University.

Ccblnka:

https://web.archive.org/
web/20220209222029id_/https://s.science-

education.ru/pdf/2021/6/31402.pdf

PA3BUTUE CUMYNALUMOHHbIX TEXHOTOM'MIN HA MPUMEPE

CMNEUMNATIbHOCTU «HOOCKOMUNHA»

WAYS TO IMPROVE SIMULATION TRAINING ON THE EXAMPLE OF THE SPECIALTY

«ENDOSCOPY»

ABTOpbI: TapacoBa [anvHa HrkonaesBHa, AKOB-
nes Anekcenn AnekcaHgposud, [puropbesa
Buktopus NaBnoBHa

XypHan: MegunumHckoe obpasoBaHve 1 Npo-
beccmoHanbHoe passutme. 2022. Nel (45), C.

Author(s): Tarasova G.N., lakovlev A.A.,
Grigorieva V.P.
Journal: Meditsinskoe obrazovanie i

professional'noe razvitie [Medical Education
and Professional Development]. 2021; 12 (4):
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41-53.
DOI: 10.33029/2220-8453-2022-13-1-41-53

AHHOTaAUMA:

MeauunHCcKas CMMynauma gokasasa cBow 3¢-
beKTMBHOCTL cpean 0byyatoLMXCa B BbICLLMX
MeAVLMHCKNX yUpexaeHUsIX N NPaKTUKYHLLNX
Bpayei. MI3BeCTHO, YTO OCBOEHME 3HAOCKOMNW-
YeckUx npoueayp ABASETCA CI0XHbIM rnpoLec-
coM. CUMynALMSA B 9IHAOCKONUM NO3BOISIET BPa-
Yam NPUOBpPecTn TeXHNYEeCcke N KOTHUTUBHbIE
HaBbIKM B CneyManbHO Co34aHHOM 06CTaHOBKE.
Lenb TPeHPOBOK B CUMYJIALVMOHHOM LIeHTpe
- MCNONb30BaTb BO3MOXHOCTU COBPEMEHHbIX
0by4aroLLMX TEXHONOIMNIA B OBNALEHUN HaBbl-
KaMW 3HA0CKOMMUYECKOro nccnesoBaHus Xeny-
AOYHO-KNLLEYHOro TpakTa U 6pOHX0/IerOYHOM
CUCTeMbl, ONMPasiCb Ha AOCTUXKEHUA B cdhepe
POBOTOTEXHUKN U BUPTYasIbHON peanbHOCTW.
B AaHHOW cTaTbe onmcaHa XPOHOMOrMs no-
ABMEHUA 3HAOCKOMUYECKUX CUMYNATOPOB, WX
COBpPEeMeHHble peannn U MeTOA0N0rUS CUMY-
NAUNOHHOIO 0by4YeHUs B pasHblii BpeMeHHOM
nepuoj no crieuanbHOCTN «3HAOCKOMUSA».

2023

41-53.

Abstract:

Simulation training has proven to be effective
among medical students and medical
practitioners. It is known that the development
of endoscopic procedures is a complex process.
Simulation in endoscopy allows physicians to
acquiretechnicaland cognitiveskillsinaspecially
designed environment. The purpose of training
in the simulation center is to use the capabilities
of modern teaching technologies in mastering
the skills of endoscopic examination of the
gastrointestinal tract and bronchopulmonary
system, based on advances in robotics and
virtual reality. This article describes the
chronology of the appearance of endoscopic
simulators, their modern realities and the
methodology of simulation training in different
time periods in the specialty "endoscopy".

Ccbinka:

https://cyberleninka.ru/article/n/razvitie-
simulyatsionnyh-tehnologiy-na-primere-
spetsialnosti-endoskopiya

TPEHAXXEP BUPTYAJIbHOW PEA/TbHOCTU MO CNELUMATIBHOCTU

«dJEPMATOBEHEPOJ1OINH»

AsTopbl: KYBAHOB AJNTEKCEN AJIEKCEEBWY,
MAXAKOBA HOJINA BYAHALIITEPOBHA, Cbl-
COEBA TATbAHA AJIEKCAHAPOBHA, AJIN®A-
HOBA NPUHA CEPITEEBHA, TJIAXOBA KCEHWA
NWITBNWHWYHA, KAPAMOBA AP®EHA 3/YAP-
JOBHA

Tvin: cBUAETeNbCTBO O roCyfapCTBEHHOW peru-
cTpauumn nporpammel 4na 3BM

Homep cBmngeTensctea: RU 2022613582
[TaTeHTHOEe BeAOMCTBO: Poccus

Fog nybnmnkaunun: 2022

Homep 3aaBkn: 2022612640

[lata peruvctpaumn: 22.02.2022
AaTa nyb6nukaumn: 14.03.2022
Mpasoobnagatenn: ®degepanbHoe rocyaap-

12 | OdopmneHHbie cTaTby

CTBEHHOe 6rKeTHOe yupexzaeHune «locy-
[APCTBEHHbIVM  Hay4HbIV LeHTp JAepMaTtoBe-
Heponornm 1 Kocmetonorum» MUHUCTEepPCTBa
3/ paBooxpaHeHus Poccmiickon depepaunm

AHHOTaAUWA:

[Mporpamma npejHa3HayeHa A/ OLEHKU B
BUPTYaNbHOW peasibHOCTU 3HAHWIA 1 MNPakTu-
YeckMX HaBblKOB Bpaya-AepMaToBeHeposiora,
NONyYeHHbIX B X04e MPOXOXAEeHNA 0byyeHus
B OpAuHaType A nepmoanyeckoro KOHTPO-
NS ero 3HaHWM N NpaKkTUYecknx HaBblKOB, B
T.4. B paMKaX MPOXOXAeHNA akkpeanTaLumm no
creunanbHOCTV «AepMaToBeHeponorua». Mpo-
rpaMMHoe obecneyeHne peanmsyeT UMUTALNLIO

peanbHON 06CTaHOBKW B BUPTYaNbHOW peanb-
HOCTW cueH KabuHeTa Bpayva-AepMaToBeHepo-
nora, a Takxke cueHapun B CLeHaXx, KoTopble
obecrneumBatoT MOMb30BaTEN0 BO3MOXHOCTb
OTpPaboTKM HaBbIKOB COOpa aHamHe3a, onuca-
HNS KINHNYECKOM KapTUHBbI, Ha3HayYeHns nabo-
PaTOPHbIX N MPOBeAeHUS NHCTPYMEHTanbHbIX
MccnefoBaHWiA, MOCTAaHOBKW nNpeaBapuTenb-
HOro AwarHosa, nposefeHus anddepeHLM-
aNnbHOM AMArHOCTUKW, YCTAaHOBAEHUSA OKOHYa-
TEeNIbHOro AMarHo3a, HasHayeHus fedveHns n
NpodUIaKTNUECKNX MepPONPUATUIA U/ VN CaHa-
TOPHO-KypopTHOro neyveHus. CueHapuu CTpo-
ATCA Ha OCHOBAHWY HO30/10T 1A B COOTBETCTBUN
C aKTyalbHOW Bepcnen KANHUYECKUX pPeko-

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

MeHAauMin ObLLEepOCCUNCKON ObLLeCTBEHHOW
opraHmsayum «Poccminckoe obLyecTBo Aepma-
TOBEHEpPOI0roB 1 KOCMETON0roB» 1 Ha Tpebo-
BaHWNAX, MNpeAbsBASeMbIX K aKKpeAUTYyeMbIM
B COOTBETCTBMU C aKTyalbHbIMW CTaHAAPTaMu
npodeccrnoHanbHOW AeATeNbHOCTM BpaYa-4Aep-
mMaToBeHeposora. o pe3synbTaTam NPOXoxzje-
HUS CUMYNSaUMM ANs MOSIb30BaTens Nporpam-
Ma dopmupyeT UTOroBbl 6AaHK C OLEHKOW
pe3ynbTaToB NPOXoxaeHusa cueHapua rno 100
6annbHoOM cucteme. Tun IBM: x86-coBMeCTU-
MbIn MK; OC: Microsoft Windows 10.

Ccbinka:
https://www.elibrary.ru/item.asp?id=48138943

TEXHOJTOIT'MUN VR B OBYHYEHUU CTYOEHTOB-MEOAUKOB
VR TECHNOLOGIES INMEDICAL STUDENTS TRAINING

ATopbl: CTAPOCTUH JAHWNINT OJTIEFTOBNY
KoHdpepeHuus: NHTerpaums mMeanLUnHCKOro u
bapmavueBTYeCcKoro obpasoBaHUdA, Hayku W
npakTnkn: COOpHUK cTaTer | MexayHapoaHOro
Hay4YHo-Negarornyeckoro ¢opyma, nocesLLeH-
Horo 80-netunto ®IFEOY BO KpaclMY vm. npod.
B.®. BowHo-fceHeukoro MuH3gpasa Poccupy,
KpacHosipck, 02-04 ¢peBpans 2022 roaa, C. 514-
517.

N3paTenscteo: ®ITEOY BO KpaclMY nm. npod.
B.®.BoriHo-fAceHeukoro MuH3gpasa Poccupy,
2022

YAK/UDC: 614

ISBN/ISSN: 978-5-94285-245-0

AHHOTaUWS:

BupTtyanbHaa peanbHocTb (VR) — 370 TexHo-
Norvis, Kotopas BOCMPOU3BOANT BUPTyabHOe
BOM/IOLLEeHVE peasibHOro mMupa. B nocnegHue
roAbl BUPTyasbHaa peanbHOCTb BCe Yalle UC-
NONb3YyeTCA B KayecTBe NHCTPYMEHTa B MeAu-
LUMHCKOM obpa3oBaHUK. OHa MMeeT 60bLLION
noTeHLMan, NOCKObKY MO3BOJIAET NPOBOAUTL
AVCTAHUMOHHOE obyyeHue 1 MOoAroToBKY, KO-
TOpble MOryT 6blTb C/NOXHbIMW B peasbHOM

Author(s): Starostin D.O.

Abstract:

Virtual Reality (VR) is a technology that
reproduces a virtual representation of the real
world. In recent years, virtual reality has been
increasingly used as a tool of medical education.
It has great potential as it enables distance
learning and training that can be challenging
for medical students in real life.

Ccbinka:
https://www.elibrary.ru/item.asp?id=49244204
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XU3HWN AN CTYAEHTOB MeANLMHCKUX yupexae-
HUI.

2023

BJIMAHUE MPUMEHEHUNA BUPTYAJTbHOW PEAJTbHOCTU HA
YCMNMEBAEMOCTb CTYOAEHTOB B USYMEHUN KAPONOJ10OIMHA
THE IMPACT OF THE USE OF VIRTUAL REALITY ON THE PERFORMANCE OF STUDENTS

IN THE STUDY OF CARDIOLOGY

ABTOpbI: TawkeHbaeBa Jie0HOpa HermaToBHa,
AHHaeB My3addap, Abaresa N'ynHopa AnneBHa
XKypHan: XypHan kapaunopecrnpaToOpHbIX WC-
cnepoBaHui, Ned (2022), C. 69-74

DOI: 10.26739/2181-0974

ISBN/ISSN: 2181-0974

AHHOTaUWS:

Ctatba npegcTaBnseTr cobol AaHHble uccne-
JIOBaHWUA 06 K1CNONBb30BaHUN TEXHOJOTUW
BUpPTyasbHOW peanbHOCTM (VR) B uM3ydeHUun
Kapanonornn. AKTyallbHOCTb UCCNeA0BaHNA
06yCnoB/IeHa POCTOM MHTepeca K 1UCroJib30Ba-
HUO VR-TexHOM0rnin B 06pa3oBaTe/ibHOM Npo-
uecce. Ha pbiHke nosiBnseTcs Bce 6onbLue 06-
pa3oBaTe/bHOr0 KOHTeHTa A/ BUPTYalbHbIX
cpes, MHOrvie OpraHmM3aLm ocyLLecTBAAIOT Mo-
CTeneHHyro nHTerpaymnio VR-TexHonorvin B nsy-
YeHNU pas3NnyHbIX NpeameTos. Lenb nccnego-
BaHWSA COCTOUT B TOM, YTODbI N3yUUTb MPUHATNE
N WCMOJib30BaHME TeXHO/IOMIA BUPTyasibHOM
peanbHOCTU B MeAULMHCKOM 06pas3oBaHun, B
YaCTHOCTU U3YyUUTb 3PPeKTUBHOCTL NpuUMe-
HeHna nporpammbl «Complete anatomy» Ha
ycrneBaemMocCTb CTyAeHTOB. OTMeuyaeTcs, 4TO
obpasoBaTtesibHble MAaTGopPMbl BUPTYasIbHOV
peanbHOCTU GOKYCUPYHOTCA Ha WHTepPakTMB-
HOM OBy4YeHUN 1 COKPAaLLAtOT paspbiB Mexay
nosyyeHMeM MPakTUYecKoro onbITa 1 3HaHUS-
MU y4yallerocsi, 06beAnHsa npy 3ToM obyyato-
LLMXCA NO BCeEMY MUPY. 3HaunTeNIbHas Koppe-
NAUMS MeXAy YCrneBaeMoCTbio CTYAEHTOB Npu
MNCNONb30BaHMN VR-TeXHOMOrMin okasana ro-
NOXWUTeNIbHOE BAVAHNE VX Ha akajeMnyeckuni
POCT CTyAEHTOB. Halle nccnegoBaHve nokasa-
N0, YTO CTYZeHTbl B rpynne BHegpeHWs VR rnoka-
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Author(s): Tashkenbaeva E.N., Annaev M.,
AbdievaG.A.

Journal: Journal of cardiorespiratory research.
2022, vol 3, issue 4, pp. 69-74

Abstract:

The article presents research data on the use
of virtual reality (VR) technologies in the study
of cardiology. The relevance of the study is
due to the growing interest in the use of VR
technologies in the educational process. More
and more educational content for virtual
environments appears on the market, many
organizations are gradually integrating VR
technologies into the study of various subjects.
The purpose of the study is to study the
adoption and use of virtual reality technologies
in medical education, to study the effectiveness
of the use of the «Complete anatomy»program
on student performance. It is noted that
educational virtual reality platforms focus
on interactive learning and reduce the gap
between the acquisition of practical experience
and the knowledge of the student, while uniting
students around the world. The significant
correlation between students' performance
when using VR technology had a positive
impact on academic growth. Our study found
that students in the VR implementation group
performed better academically with strong
statistical significance in terms of their final
results according to independent t-test results
and one-dimensional analysis.

3a71 NyYLLYH akaZeMnYeckyr yCrneBaemocTb C
CUNBHOI CTaTUCTUYECKON 3HAUMMOCTBIO C TOU-
K/ 3peHUs NX OKOHYaTeNbHbIX pe3ynbTaToB B
COOTBETCTBUW C HE3ABUCUMbIMU pe3y/ibTaTaMu
t-TectTa n O 4HOMEpPHOro aHann3a.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

Ccbinka:
https://tadqigot.uz/index.php/cardio/article/
view/5950

NCMOJIb3OBAHUE COBPEMEHHbIX CUMYNALUNOHHbIX TEXHO/TIONMIA B
OBYYEHUUN OTOPUHOJTIAPUHIOJIOIOB
THE USE OF MODERN SIMULATION TECHNOLOGIES IN OTORHINOLARYNGOLOGIST

TRAINING

AsTopsbl: BNIAAVMUNPOBA TATbAHA FO/TbEBHA,
BAPbILLUEBCKAA NHOAMWNNIA AHAPEEBHA, KY-
PEHKOB AJIEKCAHAP BANEPbEBWY, YAIM/bI-
FMH CEPFEV CEPFEEBUY, HA3APSAH ANKYLL
KAP/TOCOBHA, BOHAAPEHKO AHHA AJTEKCAH-
APOBHA

Xypran: Head and Neck/lonosa n wes. Poc-
cuinckoe msganune. XypHan O6LLepoccrninckon
obulecTBeHHON  opraHu3aunm  degepauus
CreynanncToB No nedeHnto 3aboneBaHUin ro-
nosbl U wen. - 2022. -T. 10, Ne 2. - C. 31-40.
Yupegutenn: Obuiepoccmiickas obLiecTBeH-
Hasi opraHu3auus «Pegepaynsa cneynanncTos
MO NeYeHnto 3ab0NeBaHN FONOBbI U LLEW»
NmnakT ¢akTop XypHana B PUHL, / Impact
Factor: 0,117

DOI: 10.25792/HN.2022.10.2.31-40.

ISBN/ISSN: 2414-9713

AHHOTaUWS:

MeanunHckoe obpas3oBaHMe VMeeT TeHAeH-
LM K Npeobpa3oBaHUIo, MPOUCXoAALLEMY MOJ
BINAHMEM MHOTMX $GaKTOPOB, BKIKOYAs NOCTO-
AHHO MEHSAILLYHCA cpeay 34paBOOXpPaHeHUs,
HOBYIO pPO/lb Bpaya, 3MeHeHHble 06LLeCcTBeH-
Hble OXWAaHWA, 6bICTPO Pa3BMBAIOLLYIOCA Me-
AVUVIHCKYKO HayKy W nosiBNeHune 60bLIoro
pasHoOObpasns negarornyeckmx MeTonoB, WUC-
nonb3yeMblX Npu obydyeHnn. ViameHeHUs B 06-
LLeCTBEHHbIX OXUAAHUNAX CTaBAT 6€30MacHOCTb
nauMeHTOB Ha NepBbli N1aH U NOAHNMAIOT 3TU-
yeckme npobnembl 0byyeHUsA CTyAeHTOB-Me-

Author(s): VLADIMIROVA TATYANA YULIEVNA,
BARYSHEVSKAYA  LYUDMILA  ANDREEVNA,
KURENKOV ALEKSANDR VALERIEVICH,
CHAPLYGIN SERGEY SERGEEVICH, NAZARYAN
AYKUSH KARLOSOVNA, BONDARENKO ANNA
ALEXANDROVNA

Abstract:

Medical education tends to be transformed by
many factors, includingthe ever-changing health
care environment, the new role of the physician,
changing societal expectations, rapidly evolving
medical science, and the emergence of a wide
variety of pedagogical methods usedinteaching.
Changes in societal expectations put patient
safety atthe forefront and raise ethical concerns
about teaching medical students. Teaching with
simulation technologies, including virtual reality
technologies, is a modern approach providing
a safe learning environment without risk to
patients or volunteers. Purpose of the study.
Comparison of the effectiveness of traditional
teachingandteachingusingvirtualtechnologies.
Material and methods. The study involved 220
students of the Institute of Pediatrics and the
Institute of Clinical Medicine of the Samara State
Medical University. The study was carried out at
a practical lesson on the topic “Clinical anatomy,
physiology and research methods of the larynx,
trachea, bronchi” on the basis of the Chair of
Otorhinolaryngology named after Academician
of the Russian Academy of Sciences I. Soldatov,
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AnkoB. CoBpeMeHHbI Moaxos - obyyeHue
CTYZAEHTOB NPU MOMOLLN CUMYNALMOHHBIX Tex-
HONOTN, BKIHOYAA TEXHONOTUIO BUPTYaNbHOWN
peasibHOCTU, obecrneymBaeT 6e3omnacHyr y4yeb-
Hyto cpegly 6e3 pucka Ans nauveHToB Uan fo-
6poBonbLeB. Uenb nccnegoaHus. CpaBHeHMe
3G PeKTUBHOCTY TPAJULMOHHOIO 0byyeHus u
obyyeHns C NpUMeHeHeM BUPTYasIbHbIX Tex-
Honorvin. Matepman n Metoabl. B nccnegosa-
HUW NpUHANK ydactne 220 CTyAeHTOB NHCTU-
TyTa neanaTpum N UHCTUTYTa KJAWHWNYECKOM
MeAnUMHbl  CaMapckoro rocyAapCTBEHHOro
MeANLIMHCKOro YHMBepcuTeTa. VccnegoBaHue
6b1710 NPOBeAEHO Ha MPaKTUYECKOM 3aHATUN NO
Teme «KnnHmnyeckas aHatomus, (busnonorns u
MeTOZbl NCCIef0BaHVA ropTaHu, Tpaxen, 6poH-
XOB» Ha 6a3e kadespbl OTOPUHONAPUHIONOT NV
nm. akaa. PAH V.b. CongaTtoBa, a Takxe B My/ib-
TUNPOPUIBHOM  aKKpeaUTaLMOHHO-CUMYS-
LMOHHOM LeHTpe C NprYIMeHeHneM TpeHaxepa
NS HTY6aUMKY, TPaxeoCTOMNKM, KOHUKOTOMUWN.
Ana obyyeHns Ha kadegpe OTOPUHONAPUH-
ronorv KUCronb30BaaCcad CUMYNATOp «Tpaxe-
ocToMUA-VR», pa3paboTaHHbI  VHCTUTYTOM
MHHOBaLUMOHHOro passutna CamrMY. Bce cty-
AEeHTbl B 3aBUCUMOCTU OT MNPUMEHSeMbIX Me-
TOA0B 06y4veHUsa 6bIIN pacnpejenieHbl B TpU
rpynnbl. B xoze npakTU4eckoro 3aHATUA WC-
c/iefyemble 3aro/HANN aHKETbI, MO3BONA0LLMe
OLLeHUTb YCMeLHOCTb BbIMOJIHEHWSA NpakTnye-
CKOrO HaBblKa TPaxeoCTOMUK, @ Takxe CTeneHb
NOrpy>XeHnss B BUPTYanbHYH peanbHOCTb. 1o
pe3ynbTaTaM aHKeTUPOBaHWA 6bI10 npoBseje-
HO CpaBHeHMe Mexay rpynnamu. PesynbtaTsbl.
Pe3ynbTaTbl aHKeTUPOBAHUS TMOATBEPXAAtOT
yfyylleHVe BbIMOJIHEHVA MPaKTUYecKoro Ha-
BblKa «TPAXxeoCTOMUSA» CTyAeHTaMy BCex rpynn.
OZHaKo y CTYAeHTOB TpeTbel rpynrbl, 0by4yato-
LLINXCA C MPUMEHEHWEeM KaK TPaAULMOHHbIX Me-
TOA0B, TaK U BUPTYyasIbHbIX TEXHONOTNI, OTMe-
yancsa bosee BbicokM 6ann (1,2+0,3 6anna) no
CPaBHEHWIO CO CTyAeHTaMu nepBow rpynnbl, B
KOTOPOM NPUMEHSANNCb TONbKO TPAAULMOHHbIE
MeToANKN obyyeHus. crnonb3oBaHe BUPTY-
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as well as in a multi-profile accreditation and
simulation center with the use of a simulator
for intubation, tracheostomy, conicotomy. The
simulator “Tracheostomy-VR” was developed
by the Institute of Innovative Development of
Samara State Medical University for training at
the Chair of Otorhinolaryngology. All students
were divided into three groups, based on
the teaching methods that have been used.
During the practical lesson they were given
questionnaires to assess the development
of the practical skill of tracheostomy, as well
as the degree of immersion in virtual reality.
Based on the responses to the questionnaire,
a comparison was made between the groups.
Results. The results of the questionnaire
confirm the improvement of performance of
the practical skill “tracheostomy” by students
of all groups. However, the students of the
third group who studied using both traditional
methods and virtual technologies had a higher
score (1.2+0.3 points) compared to the students
of the first group in which only traditional
teaching methods were used. The use of virtual
reality allowed for a realistic immersion in the
operating room environment. In addition,
high immersion scores demonstrate that
the students had no technical problems with
practicing the skills. Conclusion. Teaching
students using virtual reality gives results not
inferior to those of the traditional teaching
methods. This study confirms the possibility of
using the Tracheostomy-VR simulator during a
practical lesson. The use of a VR solution that is
innovativeandinteractivehasproventobeuseful
for training students in surgical interventions at
the Department of Otorhinolaryngology.

Ccblnka:
https://www.elibrary.ru/item.asp?id=48486670

aNbHOM peanbHOCTU MO3BOANIO ObecnevnTb
peanncTnyHoe norpyxeHme B yC10BUsS onepa-
LMOHHON. KpoMe TOro, BbICOKMeE OLLeHKW Norpy-
XEHUA AeMOHCTPUPYIOT, UTO HUKAKUX TeXHW-
Yecknx Npobaem c OTPaboTKOM NPaKTUYECKNX
HaBbIKOB Y CTYAEHTOB He 6bl10. 3aK/oYeHMe.
ObyueHune CTyAeHTOB C NpUMeHeHneM BUPTY-
aJlbHOV peanbHOCTV JaeT pe3ynbTaT He Huxe
Mo CpaBHEHUIO C TPaAWLMOHHBLIM MeToAamMun
obyyeHus. [JlaHHble WCCNefOoBaHUSA MOATBep-
XAAKT BO3MOXHOCTb MPUMEHEHNA CUMYNATO-
pa «TpaxeocTtomus-VR» BO Bpemsa npaktnye-
CKOro 3aHAaTKA. Vicnonb3oBaHue VR-pelleHus,
KOTOopoe ABAAeTCHd UMHHOBAUMOHHBIM U UNHTe-
PaKTUBHbIM, OKa3an0Cb NMOJIe3HbIM A1 NPaKTU-
4YeCcKoro 0byyeHus CTyeHTOB XMPYPruyeckomy
BMeLlaTeNbCTBY Ha Kadespe OTOPUHOIAPUHIO-
norvin.

NHTPAPEHAJTbHOM NMUEIOCKOMUNA

RETROGRADE INTRARENAL PYELOSCOPY

ATopbl:  TanblwuHckuA  A.3., Tynmes b.T,
Muwsenos A.E., Arartonos M.Y., AHApVAHOB
AA.

XypHan: BectHuk yponorun. 2023;11(1):100-
107.

DOI: 10.21886/2308-6424-2023-11-1-100-107
YAK/UDC: 004.946:616.61-072.1
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AHHOTaUWS:

BeedeHue

B HacTOsLLlee BpemMA CyLlecTBYyeT HeCKOJbKO
CMMYNSATOPOB Ha OCHOBE BUPTYa/lbHOWN peasb-
HocTK (BP) ana pasBuTUS HaBbIKOB XMPYPrnm
KaMHel BepXHUX MOYeBbIX MyTeln, B TOM Yncie
peTporpagHon WAM aHTerpazHom rmenocko-
nun. OAHaKO MX [OPOroBM3HA U OTCYTCTBUE
AeTaNbHON PEKOHCTPYKLMN BHYTPEHHEro B1ia
MOMOCTHOW CUCTEMbl MOYKN OrpaHUYNBaKOT

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

CUMYNATOP BUPTYAJIbHOW PEANTbHOCTU A1 PA3BUTUSA HABbIKOB
NMPOCTPAHCTBEHHOIO OPUEHTUPOBAHUSA BO BPEMSA PETPOIPAOHON

VIRTUAL REALITY SIMULATOR FOR DEVELOPING SPATIAL SKILLS DURING

Author(s): Talyshinskii A.E., Guliev B.G.,
Mishvelov A.E., Agagyulov M.U., Andriyanov A.A.
Journal: Urology Herald. 2023;11(1):100-107.

Abstract:

Introduction

Currently, several virtual reality (VR) simulators
have been described for the upper urinary
tract stone surgery skill development, including
retrograde or antegrade nephroscopy.
However, their high cost and the lack of a
detailed reconstruction of the intraluminal
pelvicalyceal system (PCS) appearance limit
their implementation into educational process
and clinical practice.

Objectives

To develop the approach for VR-reconstruction
of the intraluminal appearance of the PCS
via head mounted device (HMD), as well as
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BHeJpeHVe Taknx CUMyNATOPOB B 06y4YatoLLT
npoLecc 1 KAMHNYECKY NpakTuKy.

Lenb uccnedosaHus

PaspaboTka MeToankn BP-oTobpaxeHust sHA0-
CKOMMNYEeCKOoro B1Aa YalleyHOo-10XaHOYHOM Cn-
cteMbl Nnoyky (Y/1C) c ncnonb3oBaHvieM cneuu-
aN31POBaHHbIX OYKOB, a TakXXe eé anpobauus
B 0b6yYeHNV OpPAVHATOPOB MPOCTPAHCTBEHHO-
MY OPVEHTUPOBAHWIO MPU PETPOrpasHoin rnue-
Jlockonun.

Mamepuasel u MemoOdsl

MAaTe opAMHaTOpPOB 6e3 orbiTa CaMoCToATe b-
HOro BbINOJIHEHNSA PeTPorpagHon rmoKon nu-
e/IoCKONUN MPOXOAUIN 7-AHEBHbIA KypC 06-
yyYeHUss C WCMO/b30BaHMEeM pa3paboTaHHOM
BP-cncTembl, B Te4eHMe KOTOPOro KaxabliA 13y-
Yasn 6 BapmraLmii MONOCTHbLIX CUCTEM NOYKN. 1A
npoBeAeHns CUMynauumM 6bl1a HaneyataHa
CUNVIKOHOBAasA MOZe b MOYKYM, BHYTPU KOTOPO
pasmeLlany KaMeHb. Yalleuky A pasmelle-
HUA KaMH$S BblOMpann paHLoMHo. [lo 1 nocne
0byyeHNsa aHaNN3npPoBaNU ANNTENbHOCTb Hed-
POCKOMUM N KONNYECTBO OLIMBOK Npu rnowmcke
KaMH$ BO BpeMsi peTporpagHon rmbkon Heod-
POCKOMWK, BbIMNOJIHAEMON OMbITHLIM YPOJIO-
rom. lMepes NOBTOPHOW MNpoueaypOnt MONOCTb
CUNVIKOHOBOM MoJenn 6blna npejcTaB/ieHa
opanHatopam B pexume BP c pa3melleHvem
BMPTYaJIbHOrO KAMHS B COOTBETCTBUM C ero no-
NIOXEeHVeM B Nnouke.

Pesynemamel

Habnoganu ctaTmcTnyecky 3HaumMoe CHuxe-
HVe ANNTEeNLHOCTU MpoLeaypsl (B cpesHeM Ha
17,6 MuHyT, p = 0,043) n owmboyHoOro onpe-
AeneHnsa TapreTHOW Yalleyky, KoTopoe nocne
TPEeHWHra Habngany 04HOKPATHO NVLLb Y O4-
HOro opAnHaTopa.

3aknr4eHue

OnuncaHHbln BP-cumynaTtop He TpebyeT 3Hauun-
MbIX BPEMEHHbIX, TEXHUYECKNX N GUHAHCOBbLIX
3aTparT, AOCTyneH AN BHeApeHNs B oby4yeHne
MOJIOZbIX CneLmasncToB.
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estimate its usefulness for novices to improve
spatial orientation during retrograde flexible
nephroscopy.

Materials & methods

Five residents without experience in self-
performing retrograde flexible nephroscopy
participated in a 7-day training course on the
VR simulator developed, during which each
novice studied six variants of the PCS. For the
procedure simulation, a silicone kidney model
was created with the stone placed in the calyx
which was selected randomly in each case.
Before and after VR-course, each resident
assisted the experienced urologist during
simulated retrograde nephroscopy to find the
stone placed according to random selection.
The nephroscopy time and the number of errors
in stone-finding during retrograde flexible
nephroscopy were analysed.

Results

There was a statistically significant decrease
in nephroscopy time (on avg by 17.6 minutes,
p = 0.043) and errors to find targeted calyx,
which was observed once after the training one
resident only.

Conclusion

The described VR simulator does not require
significant time, technical and financial costs,
and is available for wide implementation in the
training of young specialists.

Cecbinka:
https://www.urovest.ru/jour/article/view/674
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CUMYNAUMNOHHOE OBYYEHUE KAK BEAOAYLWEE HAMNMPABJIEHUE PA3BUTUA

MEOUNLINHDI

SIMULATION TRAINING AS A LEADING DIRECTION IN THE DEVELOPMENT OF

MEDICINE

ABTOpPBbI: BoHAapeHko E.B., XopoHbKo J1.4.
XypHan: Munp Hayku. legarorvka v ncmxono-
rvsa. 2022. Tom 10. Ne3.

ISBN/ISSN: 2658-6282

AHHOTaUWS:

CuMynsuMoHHoe obydeHue, obyyeHne Ha oc-
HOBE MUMUTaALMKW, MOAENNPOBAHUA paccma-
TpMBaeTCs Kak Pa3sHOBUAHOCTb COBPEMeHHOM
TEXHOJIOTVMN MOATOTOBKN BbICOKOKBaINPULN-
POBAHHbIX CNeuuanncToB, HarnpasleHHON Ha
pa3BuTne npodpeccroHanbHOM KOMMETEHTHO-
CTN Yy CcneynanncToB pPasnyHbIX npodeccmo-
Ha/lbHbIX cdep, B TOM YnUC/ie N MeAUNLMHCKON
chepbl. ObyyeHMe Ha OCHOBE MOZENINPOBAHNSA
MO3BOJISET PasBMBaTb W COBEPLUEHCTBOBATL
npakTnyeckme HasblkW, GopMMpoBaTb KOM-
MYHWKaTVBHbIE HaBbIKW, MPUHLUWMbBI U HaBbl-
KV KOMaHAHOW paboTbl. BHegpeHne cucTeMsl
akKkpeauTauMm cneynanncTos; COo3faHve Ha-
LMOHa/IbHbIX HaYyYHO-MPaKTUYeCKNUX LeHTPOB
N Hay4yHO-0bpa3oBaTesibHbIX MeAULMHCKMX
KNacTepoB; OKa3aHue BblICOKOTEXHOIOMMYHOM
MeULMHCKON noMoLLn, umdpoBmsaLms B Cu-
cTeMe 3paBOOXPaHEHNS - HECKOJ/IbKO Harnpas-
NeHNN MHHOBALIMOHHOTO Pa3BUTUS MeAULMHBbI.
OcHalleHVe LeHTPOB BbICOKOTEXHOJIOMMYHbIM
obopyZoBaHMEM W WNCMNO/Nb30BaHNE ero A/
MNOArOTOBKM 1 MOBbIWEHNA KBaJnpukaymm
cneumanmcToB chepbl MeAnLHbBI MO3BOJIAT MO-
BbICVTb KayecTBO 06pa3oBaTe/IbHOro rnpowec-
ca. BblgeneHbl OCHOBHbIE NperiMyLLecTBa CMY-
NALMOHHOIO MOAX0Aa B 06YyUYEeHNU: CHUXKEHNE
cTpecca BO BpeMs MnepBbIX CaMOCTOATENIbHbIX
MaHUMYyNSaUMA; BO3MOXHOCTb MNpuobpeTeHns
onbiTa 6e3 pucka 419 NaumeHTa; HeorpaHuyeH-
Hoe KOJINYecTBO MOBTOPEHU Mnpu oTpaboT-
Ke npakTU4eckKmx HaBblKOB, MCMO/Ib30BaHMe
BbICOKOTEXHO/IOMMYHOro 0bopyaoBaHunsa. Wc-

Author(s): Bondarenko E.V., Khoronko L.Ya.
Journal: World of Science. Pedagogy and
psychology, 10(3).

Abstract:

Simulation training, simulation-based training,
simulation is considered as a type of modern
technologyfortraininghighlyqualifiedspecialists
aimed at developing professional competence
among specialists in various professional fields,
including the medical field. Simulation-based
training allows you to develop and improve
practical skills, form communication skills,
principles and teamwork skills. Implementing
the system for specialists accreditation; the
foundation of national scientific and practical
centres and scientific and educational medical
clusters; providing high-technology medical
care, digitalization in the healthcare system -
several directions of innovative development
of medicine. Equipping the centers with high-
tech equipment and using it for training and
advanced training of specialists in the field
of medicine will improve the quality of the
educational process. The main advantages
of the simulation approach in training are
highlighted: stress reduction during the first
independent manipulations; the possibility
of gaining experience without risk to the
patient; unlimited number of repetitions when
practicing practical skills, the use of high-tech
equipment. The use of elements for simulating
practical skills, phantoms, mannequins and
equipment analogues allows improving the
quality of mastering theoretical material and
mastering practical skills that are necessary for
a university graduate, both a young specialist
and a working specialist. The leading directions
of digitalization of the healthcare system are
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NoNb30BaHMe 31eMeHTOB A/19 UMUTaLMN Npak-
TUYEeCKNUX HaBblkoB, $AaHTOMOB, MaHEKEHOB U
aHanoroB o060pyAoBaHMA MO3BOJISIET MOBbI-
CUTb KauyeCTBO YCBOEHMS TeOpeTMYeckoro ma-
Tepuana v oBnaZeHUs NPakTUYecKUMN HaBbl-
Kamu, HeobXoAMMbIMU BbIMYCKHUKY BY3a, Kak
MOJIOZAOMY CreLranucTy, Tak 1 paboTaroLemy
cneynanucty.  Begywmmn  HanpaBneHUsMU
LNPPOBM3ALIMN  CUCTEMBI  34PAaBOOXPAHEHUS
SIBNSETCA BHEAPEHME TEXHONOrni Tenemeau-
LUWHbI U BUPTYanbHOM peanbHOCT.

2023

the introduction of telemedicine and virtual
reality technologies.

Ccblnka:

https://cyberleninka.ru/article/n/
simulyatsionnoe-obuchenie-kak-veduschee-

napravlenie-razvitiya-meditsiny

MNEOAMOIMYECKUWN OMbIT UCMOJIb3OBAHUA KOMIMbIOTEPHbIX
BECNMPOBOAHbLIX CUMYITUPYIOWLUNX CUCTEM O DOPMNPOBAHNSA
NMPAKTUYECKMNX HABbIKOB Y OBYHAIOWMXCH MEONUMNHCKHNX BY30OB

ABTopbl: IrHaTbes C.A., EBgokmmoBa A.W., EB-
poknmos H.A., LWanyHoB B.B., M6parnmoBsa K.E.
KoHpepeHuus: DPPekTUBHLIA MeHeLKMeHT
3/lpaBooOXpaHeHnsa: cTpaTerum nHHosaumia: |l
MexayHapoaHaa Hay4HO-MpakTnyeckas KOH-
depeHunda. CapatoB, 29-30 ceHTsbps 2022
roga : cbopHuk matepmanos, C. 135-141
N3paTtenbctBo: CapaToBCKMIA  roCyapCTBeH-
HbII MeANLIMHCKNIM YHUBepcUTeT M. B.. Pas-
ymMoBcKkoro, 2022

ISBN/ISSN: 978-5-7213-0800-0

AHHOTaUWVA:

CoBpeMeHHbI 3Tan pasBUTUS OTeYeCTBEHHO-
ro MeANUMHCKOro obpa3oBaHUsA COMpsSXeH C
6YypHbIM MpOrpeccoMm B MeAULMHCKOW Hayke,
BHeJpeHVeM B MOBCeAHEBHYHO NPaKTUKY NPUH-
LMMNOB AoKa3aTe/IibHON MeAVLViHbI. B ycnoBusx
HEeobXoAMMOCTN MOAEPHM3ALNN CUCTEMBI Me-
AVILMHCKOrO 06pa3oBaHNA M 34paBoOOXpaHe-
HUS CO34alTCA NpPeanocblIKM ANS CO34aHUA
HOBbIX, aKTyaJIbHbIX MO GOpPMe N COoAepP>XKaHWIO
obpa3zoBaTe/ibHbIX MPOrpaMm NoC/1eBY30BCKON
npodeccroHanbHOW MOArOTOBKM Bpayen. Ak-
TyanbHO pas3BUTME N KCMNONb30BaHWE CUMY-
NAUNOHHBIX TEXHOJIOTUIA C Lenbio OBnajeHuns
anroputMamm 1 GOpMMPOBaAHUSA YCTONYNBBIX
NpaKkTNYeCkKX HaBbIKOB OKa3aHWS akyLLepCcKomn
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MOMOLLIN XEHCKOMY HaCeneHuro Mpu XMU3Hey-
rPOXarLWMX COCTOAHUAX. BaXHOCTb cucTeMbl
NOArOTOBKM aKyLLUepOoB-TMHEKON0ros orpege-
NAeTCA COUManbHON U MeANLMHCKON 3Hauyu-
MOCTbIO MpobseM oOxXpaHbl PernpoAyKTVUBHOIMO
3/10pOBbS KEHLMH, HeobXoANMOCTbIO Jalb-
HerLero CHUXeHWA rokasatenenl MaTepuH-
CKOW 1 NepuHaTanbHON CMepPTHOCTU, MOBbILLe-
HVA KayecTBa aKyLlepCKO-MMHEKO0rMYecKom
MOMOLLI HaCe/IeHNIO CTPaHBbI.

Ccblnka:

https://sgmu.ru/docs/effective2022.
pdf#page=135

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

POJ1b 3KCMNEPUMEHTAJIbHOW OMNEPALIMOHHOM (WETLAB) B YYMEEHOU U
HAYYHOW OEATEIbHOCTU MEOULMHCKOIO BY3A

THE ROLE OF THE EXPERIMENTAL OPERATING ROOM (WETLAB) IN THE
EDUCATIONAL AND SCIENTIFIC ACTIVITIES OF A MEDICAL UNIVERSITY

ABTOpbI: HeunHa W.H.

XypHan: BupTyanbHble TEXHONOMU B MeANLN-
He. 2022;(3):215-217.

DOI: 10.46594/2687-0037_2022_3_1530
ISBN/ISSN: 2687-0037

AHHOTaUWA:

ObyueHne CTYAEeHTOB MeANLMHCKAX BY30B
OKa3aHUK MeANLUMHCKOW MNoMOoLWM Hacene-
HUKO CTankMBaeTCsa C 3TUYeckKon npobremoin
06y4YeHUss MaHyaNbHbIM HaBblkaM Ha MauueH-
Tax. OTyacTn JaHHyK npobnemy peLuarT Cu-
MYNSLMOHHbBIE TEeXHOJIOTUM B MeANLUVHCKOM
obpasoBaHVN, OAHOWN U3 MepCrneKTUBHbIX Ha-
NpaBfeHnNin KOTOPbIX ABASETCA NpUMeEHeHue
y4YebHO-3KCNeprMeHTanbHbIX OnepaLiOHHbIX
(WetLab). OTa TexHonornsa no3sonseT bbicTpee
oCBaMBaTb XMpypruyeckme 1 aHecTe3nonoru-
yeckre HaBblky 6e3 Bpeja ANs NauMeHTOB B
YCNOBUAX MaKCUMaNbHO NPUBANXKEHHbIX K pe-
aNbHbIM, a TakXe afanTMpoBaTb CTYAEeHTOB K
fanbHeLweMy obyyeHnto 1 paboTe Ha KAVHU-
yeckunx basax.

Author(s): Chechina I.
Journal: Virtual Technologies
2022;(3):215-217.

in Medicine.

Abstract:

Teaching medical students to provide
medical care to the population faces the ethical
problem of teaching manual skills on patients.
This problem is partly solved by simulation
technologies in medical education, one of
the promising areas of which is the use of
educational and experimental operating rooms
(WetLab). This technology makes it possible to
quickly master surgical and anesthesiology skills
without harm to patients in conditions as close
to real as possible, as well as to adapt students
to further education and work at clinical sites.

Ccbinka:
https://www.medsim.ru/jour/article/view/1530

POJ1b BUPTYAJIbHbIX TEXHO/TOIMW B NMPAKTUYECKOW NMOATOTOBKE
CTYOEHTOB CTAPWUNX KYPCOB NEOANATPUYECKOIO ®AKYJIbTETA
THE ROLE OF VIRTUAL TECHNOLOGIES IN THE PRACTICAL TRAINING OF SENIOR
STUDENTS OF THE FACULTY OF PEDIATRICS

ABTOpbI: JopoBckasa H., MenbHukoBa W., loTa-
nos M.T1.

XypHan: BupTtyasnbHble TeXHOJIOTUN B MeAULIN-
He. 2022;(3):219-220.

DOI: 10.46594/2687-0037_2022_3_1533
ISBN/ISSN: 2687-0037

AHHOTaAUWA:
NprmeHeHMe TpeHaxepa boaulHTepakT no-
BblLLaeT MOTMBaUMIO oby4arowmxcs, 3 dek-

Author(s): Dorovskaya N., Melnikova ., Potapov
M.

Journal: Virtual Technologies
2022;(3):219-220.

in Medicine.

Abstract:

The use of the Body Interact simulator increases
the motivation of students, the efficiency
of obtaining theoretical knowledge and
practical skills and abilities; contributes to the
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TUBHOCTb MOJIyYEHUST TEOPETUYECKMX 3HAHWI
N NPaKTUYEeCKNX HaBbIKOB W YMEHWUIA; CNoco6-
CTBYeT BbIpaboTke 4YeTKOro anroputMma Aeii-
CTBUM MpU AMArHOCTUKE N NeYeHUU pasnnu-
HbIX 3a60/1€BaHWIA, CHUXXAs PUCK Ast peanbHbIX
NaLMeHToB; CnocobcTyeT GOPMMPOBaHMIO
KNMVHUYECKOro MbILUNEHUS, MO3BONSET MpPeo-
A0NeTb HeYBEPEHHOCTb. TeM CaMbIM, MOBbILLAS
NPaKTNYeCcKyo MOArOTOBNEHHOCTb BbIMYCKHU-
KOB-NMeAMaTpoB B Lie/1IOM

2023

development of a clear algorithm of actions in
the diagnosis and treatment of various diseases,
reducing the risk for real patients; contributes
to the formation of clinical thinking, allows you
to overcome uncertainty. Thus, increasing the
practical preparedness of pediatric graduates
in general.

Ccblnka:
https://www.medsim.ru/jour/article/view/1533

BUPTYAJIbHAA PEAJIbHOCTb, KAK CINMOCOB PELWLEHUNA NMPOBJIEM,
CBA3AHHDbIX CO C/JTOXXHOCTbIO MEOAULIMHCKOIO O6PA3OBAHUA

ABTOpbI: ATamypaToBa ®.C., CegeHkoB A.H.
KoHdepeHuusa: Materials of International
student’s conference: Digitalization is the future
of medicine,

ISBN/ISSN: 2181-7812

AHHOTaUWA:
B 31Ol cTaTbe cobpaHbl 3HaUMMble [LOCTUXKe-
HUS TEXHONOrUY BUPTYyaNbHOW pPeanbHOCTU

B MUpe. PaccMoOTpeHbl NONOXMUTEbHbIE U OT-
pyLaTenbHble CTOPOHbI, OTHOCUTENIbHO MeAW-
LIMHCKOro 06pa3oBaHuUst CTYAEHTOB 1 Bpayel.
MpeanoxeHbl BapuaHTbl peanusauun 3TOro
HanpaBieHVs B Y36ekuncTaHe.

Ccbinka:
http://repository.tma.uz/jspui/handle/1/3823

BO3MOYXHOCTU TEXHOJTOM'MU OOMNOSTHEHHOW PEAJIbHOCTU (AR) B
OBYYEHWUU BPAYEN-TPABMATOJIOIOB
THE POSSIBILITIES OF AUGMENTED REALITY (AR) TECHNOLOGY IN THE TRAINING OF

TRAUMATOLOGISTS

ABTOpbI: JaHnneHko O.A.

XypHan: lMpuknagHas cnopTrBHas Hayka. 2022.
Ne2 (16), C. 66-76

YAK/UDC: 004.921

AHHOTaUWSA:

ABTOpPOM, CTaTbW OTpPaXeH HayasibHblA ONbIT
NPVIMEHeHUss 1 KCMNOoMb30BaHUA TexHOJIornm
AononHeHHoW peanbHocTn (AR) B uensx o6-
yuyeHuUss Bpadein-cneynannctoB 1 oTpaboTkm
NPaKTUYeCKUX HaBbIKOB MPU CUMYNSLVNOHHOM
obyueHnn. WccnepoBaHve Mpov3BOAMIIOCH
Ha 6a3e kadedpbl TpaBMaToONOIVN U OpTOre-
ann YO «benopyccknini rocysapCTBeHHbIA Me-
AVUMHCKUIA yHUBEpPCUTET» U Y3 «6-9 ropoj-
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Author(s): O.A. Danilenka

Abstract:

The author of the article reflects the initial
experience of applying and using augmented
reality (AR) technology in order to train medical
specialists and develop practical skills in
simulation training. The study was carried out
on the basis of the Department of Traumatology
and Orthopedics of the educational institution
"Belarusian State Medical University" and
healthcare facility "Minsk City Clinical Hospital
Ne6". The study used Hololens 1 and Hololens
2 augmented reality glasses, as well as pre-
installed Smartymed software and XR-doctor

cKas KnnHnyeckasa 6onbHMUA r.MuHcka». Mpu
npoBeAeHN UCCef0BaHUA WCMOb30BaNNCh
OYKW AOMNONHEHHOW peanbHoCTK Hololens 1 m
Hololens 2, a Takxe npegycraHoBieHHOe MNpo-
rpammMmHoe obecneyeHne Smartymed un megu-
umHckaa nnatdopma XR-doctor. MMonydeHHbIN
OMbIT MOMIOXUTENbHO OLIEeHWBAeT MCMNO/b30-
BaHve AR npu obyyeHNU 1 NPaKTUYEeCKOM, UC-
NO/MIb30BaHUW MPW NOArOTOBKE K orepauusam v
B YCIOBMAX ONepauyiOHHON, a Takxe onpegens-
eT cyLlecTByroLLme NpobsieMbl X MPUMEHEHNS.
KntoueBble c10Ba: 4ONO/IHEHHAsA peanbHOCTb B
MeJULMHE, OYKN LOMONHEHHOW peanbHOCTU B
MeANLMHEe, HOBble TEXHONOTNK B OPTONeAnu,
AOMNOJIHEHHAsA peanbHOCTb B 06yYeHUN.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

medical platform. The experience gained gives
a positive feedback on the use ofAR in training
and practical use in preparation for operations
and in the operating room, as well as identifies
the existing problems of its application.

Ccbinka:
https://cyberleninka.ru/article/n/vozmozhnosti-
tehnologii-dopolnennoy-realnosti-ar-v-
obuchenii-vrachey-travmatologov

MEPCMEKTUBbI PA3BUTUA TEXHO/TOITMWN BUPTYAJIbHOW PEAJTbHOCTU B
CTOMATOJTOT'MYECKOM OBPA30OBAHUN (OB30OP JIUTEPATYPDI)
PROSPECTS TO DEVELOP THE VIRTUAL REALTY TECHNOLOGIES IN DENTAL

EDUCATION (LITERATURE REVIEW)

ABTopbl: Kowenes K.A., EanrapsaH [.A.
XypHan: BHMT. 2022. Ne2, C. 27-31
DOI: 10.24412/1609-2163-2022-2-27-31
YAK/UDC: 378.147

AHHOTaAUWA:

PaccmoTpeHbl BapuaHTbl BBeAEeHWS TeXHOJ0-
Ml BUPTyaNbHOW peanbHOCTV B 0bpasoBa-
Te/IbHY0 MPorpaMmmy CTyAeHTOB, A1 NMOMOLLN
NoJly4eHVss MaHya/lbHbIX HaBbIKOB B Jalb-
HerweM KIMHNYeCckKom npueme. MNpeanoxeHsl
Hanbonee nM3BeCTHble CTOMATONOrNYeckne cu-
MY/ATOPbI HA MUPOBOM PbIHKE: CUMYNATOP OT
KomnaHum Morita (AnoHmsa), Simodont dental
trainer ot komnaHum MOOG ¢ noaAep>KKOW
Akagemunyeckoro LleHTpa CtomaTonoruuy B Am-
cTrepaame, cmmynatop npodeccopa lMutepa Xa-
AAMU 1 ero KOMaHAbl U3 yHBepcmTeTa Mahidol
(TannaHp), Kobra (LLUBeuws), Simroid oT komna-
HUK Morita (AnoHna). PaccMoTpeHbl YemM OHU
OCHalLeHbl, KakuMy rnpeuMyLiectsaMmy 1 He-
AOCTaTKamMn oHK 0b6naaatoT. Tak e BblgeneHa
PONb UCKYCCTBEHHOMY WHTENNeKTY, CNOCOBHO-

Author(s): K.A. KOSHELEV, D.A. EDIGARYAN
Journal:  JOURNAL OF NEW  MEDICAL
TECHNOLOGIES - 2022 - Vol. 29, Ne 2 - P. 27-31

Abstract:

We considered the options of introducing
virtual reality technologies into the educational
program of students to help obtain manual
skills in further clinical practice. The most
famous dental simulators on the world market
are offered: a simulator from Morita (Japan),
Simodont dental trainer from MOOG with the
support of the Academic Center of Dentistry
in Amsterdam, a simulator of Professor Peter
Hadami and his team from Mahidol University
(Thailand), Kobra (Sweden), Simroid from Morita
(Japan). Their equipment, their advantages and
disadvantages are studied. The role of artificial
intelligenceis also highlighted. It can significantly
bring a clinical case closer to “reality” as at the
reception of a future doctor with a live patient.
In addition, artificial intelligence can not only
help students and residents for training, it can
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MY 3HaUNTENbHO NPUBAN3NTL K «PeasibHOCTU»
KAVHUYECKUIA CNy4Yail, KOTOPbIA BO3MOXEH Ha
nprneme byayLiero Bpaya C X1BbIM MaLeHTOM.
MOMMMO 3TOr0 NCKYCCTBEHHbI MHTENNEeKT Cro-
cobeH He TO/IbKO MOMOraTh CTyAeHTaM U OpAun-
HaTopaM A1 0byYeHuUs, OH MOXeT TaK Xe 6bITb
OoYeHb noseseH ANA MPaKTUKYHOLLNX Bpayen -
CTOMAaTO/I0roB Ha KJINHNYeCKOM npueme. B cTa-
Tbe BbljeNeHbl NperMyLLecTBa NCKYCCTBEHHOIO
WHTeNNeKTa, KOTOPbIA MOXeT BbIBECTU Ha abco-
JIIOTHO HOBbIN YpOBEHb 06pa3oBaHUs byAyLLMX
[OKTOPOB, 1 Tak Xe psij HeA0CTaTKoB, bnaroaa-
P KOTOPbIM Jly4yLle Ha BPeMsi OTJI0OXUTb MHHO-
BaLMM N JOXAATbCS ByayLLunx MoanduKkaumia
CO CTOPOHBbI 3KCMEPTOB B AaHHOW obnacTu.
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also be very useful for practicing dentists at a
clinical appointment. The article highlights the
advantages of artificial intelligence, which can
bring future doctors to a completely new level
of education. We also identified a number of
shortcomings, because of which it is better to
postpone innovation for a while and wait for
future modifications by experts in this field.

Ccbinka:

https://cyberleninka.ru/article/n/perspektivy-
razvitiya-tehnologiy-virtualnoy-realnosti-v-
stomatologicheskom-obrazovanii-obzor-
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MPUMEHEHUE TEXHOJTOIMM BUPTYAJIbHOW PEANTbHOCTU AN4
MnoaAroToBKM CrnEUNAJINCTOB B OBJTACTU 3OPABOOXPAHEHUYA
THE USE OF VIRTUAL REALITY TECHNOLOGIES FOR THE TRAINING OF HEALTHCARE

PROFESSIONALS

ABTOpbI: JTonatnH 3.B., Konbinos E.

XypHan: BupTyanbHble TeXHOJIOTUU B MeAULIN-
He. 2022;(3):141-142.

DOI: 10.46594/2687-0037_2022_3_1462
ISBN/ISSN: 2687-0037

AHHOTaUWA:

MoaroToBka Bpayer C UCMOb30BaHVEM CUMY-
NAUMOHHOIrO 060pYyAOBaHNA - COBPEMEHHbIN
Cnocob obyyeHVs Bpayen NpakTUYeCckKUM Ha-
BblkaM 6e3 puCKOB ANA nauyueHTa. BupTyans-
Hble TeXHONOrMK CerofHs MO3BONAKT Moje-
IMPOBaTb He TOJIbKO MOBejeHMe MaumeHTa B
BUPTya/IbHOM peanbHOCTY, HO CO34aBaTb BCe
HEeobXoAMMOe OKpYXeHMe C MHTEePaKTUBHbLIMUA
WHCTPYMeHTaMu. 3aKOHOAaTeNbCTBO U Tpebo-
BaHWSA K obpa3oBaTeslbHbIM NporpamMmmam no-
3BO/ISIOT YCMEeWHO nHTerpmpoBaTb VR-TeXHO-
oMK, a Takxke yAOBNeTBOPSOT NOTPEOHOCTAM
0byUaloLLMXCA, MO3TOMY pPeKOMeHAyeTcs UX
npUMeHeHne ANs NoBbILLEeHNS KBanndukaumm
N NOATrOTOBKM Bpayeri.
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Author(s): Lopatin Z., Kopylov E.
Journal: Virtual Technologies
2022;(3):141-142.

in  Medicine.

Abstract:

Training doctors using simulation equipment is
amodernway of teaching doctors' practical skills
without risks to the patient. Virtual technologies
today make it possible to simulate not only the
patient’s behavior in virtual reality, but also
create all the necessary environment with
interactive tools. Legislation and requirements
for educational programs make it possible
to successfully integrate VR technologies,
and also meet the needs of students, so it is
recommended to use them to improve the
qualifications and training of doctors.

Cecbinka:
https://www.medsim.ru/jour/article/view/1462

OB30P MPUMEHEHUA TEXHOTOIMMU BUPTYAJTbHOW U OOMNOJIHEHHOM
PEAJIbHOCTU MPU U3YYEHUUN AHATOMUU

OVERVIEW OF THE APPLICATION OF VIRTUAL AND AUGMENTED REALITY
TECHNOLOGIES IN THE STUDY OF ANATOMY

AsTtopbl: MALLKOBA MHTA TEHHAZBEBHA
XypHan: MeguumHckas Hayka 1 obpa3oBaHue
Ypana. - 2022. - T. 23, Ne 1(109). - C. 116-118.
Yupegutenu: THOMEHCKUA TFOCyfapCTBEHHBbIN
MeanunHckniA - yHuBepcntetr, OOO  «Hayu-
HO-NPOU3BOACTBEHHOE VIHHOBALMOHHOE Mnpes-
npuaTne «THMEeHCKUA UHCTUTYT MeANLVNHCKON
NHPOPMaTUKIN»

NmnakT dakTop XypHana B PUHL, / Impact
Factor: 0,301

DOI: 10.36361/1814-8999-2022-23-1-116-118
ISBN/ISSN: 1814-8999

AHHOTaUWVA:

C pa3BuTMEM COBPEMEHHbIX TEXHONOIMIA B 06-
pa3oBaTe/ibHbIA MPOLLeCC aKTVUBHO BKIHOYAOTCA
WHHOBaUVOHHbIe GOpMbl 1 CpesCTBa ObyUeHMs.
B HacTosLlee BpemA OTMe4YaeTcAa MOBbILLEH-
HbI MHTEpeC B 0TeYeCTBEHHbIX N 3apy6exHbIX
ny6anKaumax K UCronb30BaHUIO B MejuLHe
N B 0bpa3oBaTeNbHOM npoLecce TexXHONOorui
BupTyanbHou (VR) n gononHeHHou (AR) peasnb-
HOCTU. BupTyanbHas peasibHOCTb - 3TO NCKYC-
CTBEHHO CO3JaHHbIVI VHTEePaKTUBHbLI MUp C
MOMOLLBIO PAa3/INYHLIX TEXHUYECKUX CPeCTB
N TeXHONOrMn (anbTepHaTVNBHAA pPeanbHOCTb).
JlononHeHHas peanbHOCTb - yaydlleHHas pe-
anbHasa cpega BUPTyalbHbIMU 3/1eMEeHTaMN ©
CEHCOPHbLIMKY JaHHbIMKW. CmellaHHas pearsib-
HOCTb ObObejuHAEeT 3TN ABa BUAA, 06BEKThHI
BMPTYa/NbHOro MMpa OpraHMYHoO BCTPavBatoTCA
B dU3NYECKN CyLLecTBYHOLWWIA MUP, COCTaBNAS
efnHoe Lenoe n obpasyss HOBYH peasibHOCTb.
B cTaTbe npoaHann3npoBaHbl Havbosee nory-
NApHble BapVaHTbl NMPUMEHEHNA TeXHONOrni
VR n AR B ob6bpa3oBaTe/ibHOM npoLecce npu
N3yYeHU aHaToOMUWM YenoseKka. Pe3synbTaThl
aHanusa nuTepaTtypbl NokKasbiBatoT, uTo Yy VR,
AR ecTb noTeHUman Ana 4onosHeHNs aHaToOMU-

Author(s): PASHKOVA I.G.

Abstract:

With the development of modern technologies,
innovative forms and means of education are
actively included in the educational process.
Currently, there is an increased interest in
domestic and foreign publications in the use
of virtual (VR) and augmented (AR) reality
technologies in medicine and in the educational
process. Virtual reality is an artificially created
interactive world using various technical means
andtechnologies(alternativereality).Augmented
reality - an improved real-world environment
with virtual elements and touch data. Mixed
reality combines these two types, objects of the
virtual world are organically embedded in the
physically existing world, forming a single whole
and forming a new reality. The article analyzes
the most popular options for using VR and AR
technologies in the educational process in the
study of human anatomy. The results of the
literature analysis show that VR, AR have the
potential to complement anatomical learning,
but traditional methods remain indispensable.

Ccbinka:
https://elibrary.ru/item.asp?id=48166763
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MHHOBAUWMOHHDbIE TEXHOJTOI'M OBYYEHUA B MEOVWUUWHE

ABTOpbI: KatomoBa, H., Swumamaros, W.
XypHan: in Library, Ne 1 (2022), C. 1-2

Ccbinka:

https://inlibrary.uz/index.php/archive/article/
view/13994

TEXHOJTIOI'MU BUPTYAJIbHOW PEAJIbHOCTU B NMPOLLECCE BOCMUTAHUA U
OBYYEHWA CTYOEHTOB-MEOUWKOB U MEOMUMNHCKMNX PABOTHUKOB

AsTopbl: HNKOJIAEB B.A., HNKOJIAEB A.A.
KoHdpepeHuma: BOCMUTATE/TbHbIA MPOLIECC
B MEAVLUMNHCKOM BY3E: TEOPUA U MPAKTW-
KA. C60pHVK HayYHbIX TPYAOB MO MaTepuranam
Il MeXpernoHanbHOW Hay4YHO-MPaKTUYeCcKoun
KOHbepeHumK, nocesaweHHon 75-netuto lo-
beabl B Bennkoin OteuectBeHHOW BoWHe. VBa-
HOBCKas rocyAapcrBeHHas MeAuLUMHCKaa aka-
aemus. 2020, C. 143-145

M3paTenscTBo: IBaHOBCKas rocyapcrtBeHHas
MeauLMHCcKaa akagemusa (IBaHOBO)
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NMPOIrPAMMA OJ19d OTPABOTKUM HABbIKOB JIEMEHWN{A BOJIbHbIX
BEPOHXUATbHOM ACTMOW CNELUUATTMCTAMU MEOAUKAMU B DOPMATE
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Tvn: cBUAETeNbCTBO O roCyAapCTBEHHOW peru-
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AHHOTaUWVA:

MporpamMma npegHa3HayeHa AN UCMOJIb30Ba-
HMA B MegunumHe. lfporpamMmmMa rno3BosifeT CMo-
AenypoBaTh npoLecc ocMoTpa naumeHTa, npo-
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BefeHA anddepeHUMaNnbHOW  AMArHOCTUKN
BO3MOXHOrO 3ab0sieBaHNA N3 nepeyHs 3a60-
NeBaHWM neroyHomn cuctemMol B 3D-popmaTte B
pexviMe BUPTYyaNbHOM peanbHOCTU. [porpam-
Ma ornpezensieT CTeneHb TAXeCTU COCTOSHUSA
BUPTYaNbHOro naumMeHTa npuv noctaHoBke Au-
arHosa «bpoHxmanbHas actMma». [Mporpamma
obyyaeT oOTpabaTtbiBaTb aJroputM neyeHus
nauyuveHTa nyteM BblbOpa MpPaBWIbLHOM MO-
cnefoBaTeNIbHOCTN AeNCTBUIM 0byyaemMoro u3
npeanaraeMoro nepeyHs BapuaHToB. Lenb -
obyyeHme cneynanncToB MeAnKOB COBPeMeH-
HbIM MeTOAVKaM feyeHnsa AaHHOro 3abonesa-
HUS, NPOBOANMOIO C y4eTOM MeXAYyHapOoAHbIX
CTaHAAPTOB M NPOTOKO/IOB leveHus. NprmeHe-
Hue VR-TeXHOM0rnm Jaet BO3SMOXHOCTb NPOBO-
AUTb Oby4yeHVe B TpexXMepHOM BUPTYanbHOM

NPOCTPaHCTBE, MaKCUMaNibHO npubamxeH- Ccbiika:

HOM K peanbHOMYy, UTO MO3BOASET nydlle co- https://elibrary.ru/item.asp?id=45823183
CpesoToUnTbCA Ha MaTepuane. B nporpamme

npeAycMOTPEeHO oby4yeHune U COXpaHeHue pe-

3yNbTATOB MO CNeAyoLWM KPUTEPUAM: BpeMs

NPOXOXAEHUS, BU3Yya ibHbIA KOHTAKT, NpaBW/ib-

HOCTb oTBeToB. Tun 3BM: IBM PC-coBmecrT. K

Ha 6a3e npoueccopa Intel Core i3 n Bbiwe; OC:

Windows 10.

OBYYEHUE HABbIKAM AYCKYJIbTALUN B YCITOBUAX BUPTYATTbHOW
PEAJIbHOCTHU

AsTopbl: LUOJIKOBA M.B., ZOLEHKO 3.A., MO- W3gaTensctBO: BUTEBCKUIA rOCYyAapCTBEHHbIN
PO30B A.B. MeANLNHCKNM yHnBepcuTeT (Bntebck)
KoHdpepeHuus: MEAVUMNHCKOE OBPA3OBA-

HWE XXI BEKA: MH®OPMAUMOHHbBLIE KOM- Ccbinka:

MbKOTEPHbLIE TEXHOJNIOTMWX TMPW MNOAIO- https://elibrary.ru/item.asp?id=48007475
TOBKE MEAVMUMNHCKNX KAAPOB. C60pHMK

mMaTtepuanos MexXayHapoAHOW Hay4YHO-Mpak-

Tnyeckor KoHpepeHumn. YO «Butebcknin ro-

CYAAPCTBEHHbIA MeANUNHCKNIA YHUBEPCUTET»,

2021, C. 240-243
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VR KaK NpUYUHa BO3HUKHOBEHUA Knbep3aboneBaHUS

BO3MOXHOCTV BUPTYaNbHOW peanbHOCTU MHOroobpasHbl, 1 BCé bo/bLuee Konnye-
CTBO /II0JeN NHTepecyeTcs «3aMeHOoW peasibHOro mmpa». C nosisieHMeM HOBOro no-
KoneHnsa cuctem, Takux kak HTC Vive, Oculus Rift n Playstation VR, VR-TexHonorum
cTanuv AOCTYMHbI MAaCCOBOMY MOJ/1b30BaTe/0. TeXHOIOTMM NMPOAOJIKAKT Pa3BMBaTbCS,
pa3pabaTtbiBalOTCA YCOBEPLUEHCTBOBAHHbLIE BepCUK cTepeockonuyeckmnx VR-LL1emMos,
nepyaTok, XWJeToB — BCE 3TO HEOOXOAMMO AN Bonlee KauyeCTBEHHOro MorpyxeHus
No/sib30BaTeNnsd, co3faHus sdpdpekTa npucyTcTeus. [1py 3TOM CeaHCbl NOrpyXeHus B
BUPTYya/SbHYK0 PeasbHOCTb HE MOryT A/INTbCA MPOAO/IKNTEIbHOE KOIMYECTBO Bpe-
MeHW. [Tpn HEKOTOPOM PaCXOXAEHUUN MPOLLECCOB NepeaBVKeHNA N BOCMPUATUS HaLL
MO3I TepAeTCH, UTO NPUBOAUNT K BO3SHUKHOBEHWIO HEMPUATHBLIX CUMMNTOMOB [44].

[TOMVMO BO3HUKHOBEHWSA HErnpuATHbIX GU3NYeCcKnX HeLOMOraHum, CcyLecTBy-
eT TakXe Hekasi yrpo3a OTK/IOHEeHU MCUXNYECKOro COCTOAHNA YenoBeka. BupTtyanb-
Has peanbHOCTb ABASETCH YaCTb BCero L¢ppoBOro NPOCTPaHCTBA, UTO NpuobLLaeT
[AHHbIe TEXHOJIOTUW K BO3HUKHOBEHWO 3aBUCMOCTU NHOAeN OT KN6epnpoCTpaHCTBa.
[laHHasa 3aBNCUMOCTb ABNsSeTcA 60ne3Hbro. KOHeYHo, Tak Kak HaxoXjeHune B BUPTY-
aJIbHOWN peanbHOCTU CKa3blBaeTCA Ha GpU3NYECKOM COCTOAHMI, NONb30BaTe/lb He MO-
XeT Haxo4uTCa B HEM JOJiblUe MOSIOXEHHOro BpeMeHn. Ho CKIOHHOCTb K YacToMy
XenaHuo yuTn B ApYryro peanbHOCTb VR MOXeT yaoBneTBopuTb. B HacTosLee Bpe-
MS HEeKOTOpble MCUXOJIOr YNOMUHAKT BO3HVMKHOBEHME HOBOroO BMAa 3abosieBaHNSA
- undpposon aytnsm. C pa3BuTMEM TEXHONOTMIA 1 MUPA B LLeSIOM MOSIBUNNCH U HOBble
3aboneBaHus. lprMepoOM HEKOTOPbIX MOCNEACTBUM BUPTYaNIbHOrO ayTr3mMa ABASHOT-
cs aTpoPUs MHTeNNeKkTyanbHOM GYHKLMM 1 NCUXON0Ornyeckre paccTponcTaa [45]. Ya-
CTOe MOrpyXeHs B LdpoBOe NPOCTPAHCTBO BbI3blBaeT NpobsieMbl CO CHOM, TPeBO-
XHOCTb, UTO MPUBOANT K HAPYLLEHUIO MCUXON0rMYEeCKOro COCTOAHNA YenoBeka, OTKas
OT peanbHOCTN.

MHoOrvie onacarTcsa MOrpyXeHUs B BUPTYasibHYIO peasibHOCTb, yCMaTpuvBas yrpo-
3bl NMCUXUYECKOMY UM CoOMaTnyeckomy 340p0oBblo. C yBenyeHreM nonynsapHoCcTy
NCMO/Ib30BaHNA BUPTYasIbHON peanbHOCTV YBEINUYNIOCbL U KOJIMYECTBO UCC/Ie0Ba-
HVIA B3aUMOZENCTBUS YesioBeKka C 3TON Ccpefoi 1, Tak Ha3biBaemas, 0bpaTHas CBA3b.
B faHHOM KOHTeKCTe paccmaTpuBaeTca obpaTHas CBA3b, MOApasymMeBaroLlas peak-
L0 OpraHmn3Ma Ha HaxoXAeHue B BUPTyasibHOW peanbHOCTW. BCé vallie MOXHO C/ibl-
LWaTb TEPMUH «Knbep3aboneBaHve» Uan «BUPTyanbHoe ykaunBaHue» (VR sickness, VE
sickness, cybersickness n gpyrue). loHATMe yKauMBaHUSA 3HAKOMO MHOTMM, B 60/1b-
e CTeneHn NAen yKkaurBaeT B ABUXKYLLEMCS TpaHcnopTe. [laHHoe HegoMOoraHume
COMPOBOXAAETCA PA3NNYHBLIMUN GUINONOTNYECKNMIN OTKIOHEHUAMU 1 6019MIN (TON10B-
HOW 60/1bt0, 60/BIO B XMBOTE U B [/1a3ax), a Takxe B 60/IbLUNHCTBE ClyyaeB HacTynaet
[le30prieHTauVs B NPOCTPAHCTBE 1 IMOBOKPYXeHue [46].

KnbepsaboneBaHve MeeT TaKyto Xe CMMATOMaTUKy. CTOUT OTMEeTUTb, UTO YCTOSAB-
LLeCcs TepMUHOMOTUN A5 3TON 6ONe3HU He cyLlecTByeT. B 3apybexHoin nntepatype
3TOT KOMIJIEKC CUMMNTOMOB 0603HauaeTc TEPMUHOM «CUMYIATOPHbIE PacCTPOMCTBa»
(Simulator sickness), B oTe4ecTBeHHON InTepaType Yalle BCTpe4vaeTcs NoHATME JIOKO-
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MOLIIOHHOW 60/1e3HMI.
CnmnToMaTuKy KnbepsaboneBaHWs MPUHATO pasAensaTb Ha TP OCHOBHbIE Fpynnbl:

1) 3puTeNbHbIe: aCTeHONUS, T.e. 3pUTENbHbIN ANCKOMGOPT UM YTOMASAEMOCTb Na3,
pa3MbITOe N306paxkeHye, roNIoBHble 601N, AHANOTNYHbIE CUMNTOMbI BO3HUKAOT Kak
pe3ynbTaT NPUBAVXKEHUS 3KPaHa K OpraHaM 3peHns;

2) Ae30pueHTaLNs: TONIOBOKPYXeHKMe, MoTepst MPOCTPAHCTBEHHOM OpUeHTaLny;
3) TOLWHOTA, PBOTA M COMYTCTBYHOLLAsA 06LLast cnabocTb, 601 B XMBOTE.,

HekoTopble CUMMTOMbI MOTYT BO3HVKATb HE TO/IbKO BO BPEMSA MOrpy>XeHUs B BUpP-
Tya/lbHYI pPeasnbHOCTW, HO 1 NMOC/e, BO BpeMs aganTaunm K peanbHOCTU. B Tom uncne
HEeBO3MOXHOCTb GOKYCMPOBAHNSA 3PEHUS, TAXKECTb B FO/10BE N HEBO3MOXHOCTb CHO
MbICTNTb [46].

MposiBNeHne CUMMNTOMOB CUMYNISTOPHOrO PacCcTPOMCTBA 3aBUCUT OT HECKONbKMX
$aKTOpOB: NPeANPUNMUYMBOCTDL NOMBb30BATENS, KOJIMYECTBO BPEMEHW HAXOXAEHMA B
BMPTYaNbHOW peanbHOCTK, @ TakxKe UCMOoIb3yeMble YCTPOCTBA U TEXHUKM peann3a-
LKW NepesBudkeHUIA BHYTPY BUPTYaIbHOMO NPOCTPaHCTBaA.

Tabauya 4 - Bo3MOxMHble paccmpolicmea cucmeM OpP2aHU3MA 4Yes08eKa Npu UCNO0/Ab308AHUU
ycmpotcme supmyansHoU peasnsHocmu [47]

Cncrema
He6naronpusTtHsbie
opraHmnsma MpoTnBONokazaHUA
3pdeKTsI
yenoBeka
AHOManNM
HanpsxeHue 3perHus,
3puTenbHas BUHOKYNAPHOIO
yTOM/IeHWe
3peHns
[onoBOKpyXeHue,
Koxneo- 24
o TOLLUHOTa, CnHapom MeHbepa,
BECTUOYNAPHbINA
HapyLueHne YLIHbIE NHPEeKLMK
annapat
perynaunm nossl
ChabocTb, TOLLHOTA,
HepBHasa cuctema n Knayctpodobus,
No3bIBbl K pBOTE,
ncrxunyeckas chepa snunencus
cTpax
YualeHwe nynbca,
CepaedHo- nosbllweHne A, ApTepranbHas
COCYANCTAnACUCTEMA, | ANCKOMPOPTHbIE rnepTeHsnsa,601e3HN
KKT oLlyLeHNA B XKKT
xenyake

Kak 6b1710 yKa3aHO paHee, yCTPOWCTBA A/ B3aMMOAENCTBUS C BUPTYaNbHOM peanb-
HOCTbH OKa3blBalOT 3HAUNTENbHOE BAUSIHUE Ha BO3HUKHOBEHKME CMMMNTOMOB. Ha ce-
FOAHSILLUHUIA AeHb O4HUM M3 CaMblX MOMYASPHbLIX CMOCO60B B3aUMOAENCTBUSA SBNSETCS
NCNONb30BaHME AKONCTUKOB. JXKOMCTUKM OrPaHNUYMBAOT BO3MOXHOCTU BOCNPUATUS
NnoNb3oBaTeNeM, Tak Kak HeObXOAMMOCTb WUCMOMHATL AENCTBUSI peannsyeTca yepes
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Ha)aTue Ha KHOMKW. B ¢BSA3M € 3TMM yMeHbLUIaeTcd rnokasaTtenb 3ddekra norpyxeHus,
YTO CNOCOHCTBYET BO3SHMKHOBEHWIO CUMIMTOMOB Knbep3aboneBaHus. [ponCXoaunT 370
N3-3a HECOOTBETCTBUSA PeasibHbIX AeNCTBUY MOJIb30BaTe/NA 1N NPOELMpPYEMbIX B BUPTY-
aNbHOM MpocTpaHcTBe [44].

PelleHneMm 3ToM CUTyaLMn MOXHO CUYUTaTb MNOSIB/IEHME NepyYaTok BUPTYanbHOM pe-
aNbHOCTY, C MOMOLLbK KOTOPbIX AEACTBUS MOAb30BaTENs peann3ytoTcs yepes ero
PYKW, TO €CTb 3aJeNCTByeTCs MOTOPUKA N HEMOCPeACTBEHHbIE AeNCTBMA pykamu. B
AAHHOM ciiy4dae dumsmnyeckme 1 npoeupyemble AeCTBUSE COBMAAAOT B 60/bLLUEN CTe-
MeHW, YTO yMeHbLLIaeT BePOATHOCTb CKOPOro BO3HUKHOBEHUSI CUMMTOMOB.

B nccnegoBaHmax onmcbiBaeTCAd HECKO/IbKO BO3MOMXHbIX npnymH BO3HUKHOBEHWA
|<|/|6ep3a6oneBaH|/|ﬂ, TaK KaK BbIABUTb OCHOBHYHO MNMOKa HE NpejocTaBideTcd BO3MOX-
HbIM.

1. Teopus cEHCOPHOro KOHGNNKTA. B eé 0CHOBE NeXUT KOHPAVKT Mexay nonyya-
eMbIMV CUTHaIaMKn OT BECTUBYNAPHOro annapaTa, 3pUTeibHOW CUCTeMbl U CUCTe-
Mbl KWHECTEeTNYECKOro BOCNPUATUSA.

2. Teopusi NOCTypasbHOM HeycTon4nBoCcTU. OCHOBOW NCCNeA0BaHUS ABNSAETCH Ha-
pyLLUeHMe CroCcobHOCTN yAepXnBaTb paBHOBeCKe B TOW WIN UHOW no3e Wuan npu
N3MeHeHUN No3bl. Mpyn ABUXEHVN HALL MO3r MoJlydaeT CeHCOPHble CUTrHasbl, KO-
TOpble NO3BONSAKT ONpeAennTb NoN0XeHNe B NPOCTPaHCTBe. TakMM 06pasoMm, Npu
HeJoCTaTKe TakMX CUrHaN0B BO3HMKAET OLLyLLLeHWe ABVXEeHUS, Tak Kak MonoxeHne
Tena He onpejensdeTcs B NPOCTPAHCTBe.

3. DBOIIOLMOHHAS, NV TOKCMHOBAas, Teopus. NpeanonaraeTcs, 4to npu kmbepsa-
6oneBaHNV OPraHN3M pearmpyeTt Tak Xe, Kak 1 Npuv oTpaBaeHnm TokcuHaMmuy. Cnm-
NTOMbl OAHOIO 1 APYroro 3abosieBaHNA CXOXW Mexay COH60I, UTO AaeT OCHOBaHUSA
ANA CyLLLeCTBOBaHMSA 3TON Teopun [46].

BoCnpunMumBOCTb YenoBeka K NMPOCTPAHCTBEHHbLIM NepeMeLLeHNAM TakxKe urpaet
POJIb B BO3HVUKHOBEHNU CUMMITOMOB. K npuMepy, UrpoKn KOMMbIOTEPHbIX NP Hanbo-
Jlee 4acTo KOHTaKTVPYKT C BUPTYa/libHbIM MPOCTPAaHCTBOM, MOTOMY CMMMNTOMAaTMKa Yy
HNX MOXeT NPOABAATLCA pexe [46].

ELié ognH dakTop, BANAKOLWMIA HA BO3SHVKHOBEHME CUMNTOMOB BUPTYa/lbHOW peasib-
HOCTU - BpeMeHHOW. 3apybeXXHbIMU ncciefoBaTensiMm b1 NpoBeseH TecT, B KOTOPOM
OLleHVBanacb B3aMMOCBSA3b MeXAy NPOAO/IKNTENIbHOCTBIO BO3AENCTBUSA N TAXECTbIO
kKnbepbonesHy Bo BpemMs 7,5-4acoBOro BUPTYanbHOro norpyxeHms [48].

/10 3TOro TakXKe NPoBOAUINCL NCCNeA0BaHNA 4NN BbIABAEHNSA 3aBUCUMOCTEN MeXAY
nepruojamMm BpeMEHV HAaXOXAEHVS B BUPTYyanbHOW peanbHOCTU 1 BO3HUKHOBEHVEM
NN yCUeHE CMMATOMOB. B 6o/bLUelr YacT 3TUX nccnef0BaHViN BpeMeHHble MpoMe-
XYTKM He NpeBbILany napbl 4YacoB. [JaHHble NcC1eL0BaHVSA NOKa3blBaAy NONOXUTENb-
HY0 KOppensaumio Mexay rnokasatensaMmu. TecT 6bl1 HanpaBneH Ha MNpakTU4yecku
MNOJIHbIN 8-MNYaCOBOW pabounii geHb. Ans nccnefoBaHua 6bi1a co3gaHa BUPTYabHas
naowagka - cpegHectatuctmyeckmi opumc. BuptyanbHasa oduncHaa cpega morna 6ol
YAOBNETBOPUTb OCHOBHbIE MOTPEOHOCTY YenoBeka, TakMe Kak exesHeBHas 0prcHas
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paboTa, pasBneyveHus, obuieHve. Bce yuacTHUKN 6b11 NOrpyXeHbl B Cpesy BUpTyasb-
HOro opuca NpMMepHoO Ha 8 4YacoB. YpoBeHb VR-TOLHOTbI OLEHMBAJICA B CpesHEM
nprMepHOo Kaxapble 1,5 yaca, B 06LLe C/IOXHOCTY OLeHMBaNoCh NATb pas, C UCMOJb-
30BaHMeM ONPOCHKKa CUMYNALMOHHOW 6one3Hn (SSQ).

NcnbiTyemble Npoxoaunum TecT ABa pasa C UCMOJIb30BaHMEM Pa3HbIX YCTPOWCTB r
NHTepdercoB: Aucnnes, yctaHoBNeHHOro Ha rosiose (HMD) (¢ ncnons3osaHnem HTC
VIVE Pro) n komnboTepHOro gmucniesa Ha ceetokpuctannmnyeckunx gnogax (LCD) (c mnc-
nosib3oBaHveM 24-aroimoBoro XK-skpaHa, DELL Inc., CLUA) - ¢ npOMeXyTKOM He Me-
Hee O4HOV Hejenwn. 3TO 6bIN0 CAeNaHo AN YyMeHbLUeHUs GakTopa UHANBUAYANbHOM
BOCMPUNMYNBOCTU.

A D

C Block 1 Block 2 Block 3 Block 4 Block 5
Task 1| | [Tasc2] - [Taska| | [Task2| [wmwi
1; E 3 -~ -~ - -~
SSQO SsQ1 SSQ2 SSQ3 SSQ4 SSQ5
|:| Office Task D Psychological tests I:l Rest . Lunch

PucyHok 19 - Cxema npomoko/a 3kchepumeHma [48].

YUacTHUKW AONXKHbI 6bI/TV BbINOAHUTL YeTblpe NPOCTbIX OPUCHBLIX 3aaHNS U He-
CKO/IbKO MCUX0JI0TNYeckmnx TectoB, Bkatoyvada SSQ ¢ nomoubio HMD (PucyHok 1a) nnm
XK-gucnnea komnbtoTepa (PncyHok 1b). Mokasatenn SSQ, oLeHeHHble 40 1 BO BpeMs
7,5-4acoBoro Bo3zencTaus B ycnosusax HMD v LCD, npuBeeHbl B TabaunLe.
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Tabsauya 5 - lNokazamenu onpocHUKA cumMynayuoHHol 6oae3HuU SSQ [48].

WHTepdeiic  SSQ MpoAoMKUTENLHOCTL Bo3aeiAcTBMA (cpeAHee + SEM)

MpegBapuTenbHas 15 3 4,5 6 7,54
aKcnosuuma (TO) yaca yaca | uyaca yacoe | (T5)
(T1) (T2) (T3) (T4)

HMD JesopueHTauunsa 20.2+5.8 443+ | 588+ | 585+ | 664+ 74.6

7.4 10.9 1.3 11.4 +
12:9
MnasogBuratensHslia | 12.1 £ 2.7 334+ 444+ 475+ 551+ |57.2
4.5 5.4 7.1 6.2 +7:5
TowHoTa 2:5:4+7:3 12:1.&£ | 1199+ (205% (22:1% | 252
2.9 4.6 5.0 4.6 5.6
O6uwnin 6ann LA 17.6+ |23.5+ | 243+ 274+ |30.2
2 3.9 4.4 4.3 +49
XK-gucnnein | JesopueHtauus 7.6+4.1 7.6+ 158+ | 221+ | 253+ |29.7
25 5.4 6.3 6.3 +8.2
FnasogBurateneHblid | 7.2+ 4.7 13.8+ | 203+ | 26.2% (293 |345
2.8 4.5 5.3 4.8 +5.9
TowHoTa 5:6:4E3 304 10,0+ |91 74+ 14.3
1:2 2.9 2.1 1.7 3.2
O6wwin 6ann 3.6x1.7 42+ |80%x 104 114 |14.0

1.1 2.2 2.5 2.4 3.2

Ncxoasa 13 pesynbTaTtoB 6b110 C4eNaHO HeCKO/IbKO BbIBOALOB. Bo-nepBbix, bbls10 Bbl-
AAB/IEHO, UTO TAXeCTb VR-601e3HM NONOXUTEIbHO KOppennpoBana C NPoAo/IXUTe N b-
HOCTbHO BO3AENCTBUSA: YeM AOJblUe YYaCTHUKN HaXoAUNNCb B BUPTYyanbHON cpeje,
TeM bonee cepbesHble CUMMNTOMbI 601€3HU Y HUX 6blIN. BO-BTOPbLIX, NPOAEMOHCTPU-
POBaH AVMHAMMYECKNI npoLecc agantaunm K 6001e3HUN B TedeHne AINTeNbLHOro Bpe-
MEHV BO3JAeNCTBUA BUPTYasSibHOW peasibHOCTU: HEeKOTOpble rnokasaTen rno3BOJSAT
YyTBEpPXAaTb, YTO CUMMATOMbI 60/1€3HM B OnpejeneHHbIN NMPOMeXYTOK BpeMeHU YMeHb-
LLAKOTCA B CBA3W C MPYIBbIKaHMEM rofib3oBaTtenen [48].

NccnepoBaHme BO34ENCTBUS BUPTYa/IbHOW peanbHOCTN BO BpeMeHHOW XapakTepu-
CTUKe HeObXOAMMO AJ1A YCTaHOBEHNSA 6€30MacHOro NpoMeXyTKa BpeMeHU Haxoxe-
HVA B BUPTYyaJlbHOW peanbHOCTW, K NpuMepy, B chepe 1NCNoNb30BaHNSA TeXHOJIOr
BUPTYa/IbHOM peanbHOCTU AN NeYeHns 3aboneBaHi.

Cnepytownii dakTop, KOTOPbLIA CTOUT PAaCcCMOTPETb, 3TO GakTop NPUMEHEHUs pas-
NINYHBIX YCTPOWCTB A5t MOrPY>KEeH M B BUPTYaibHYH peasibHOCTb. CyLLecTByeT psij 1c-
CneloBaHWA, OCHOBHO LieNIbio KOTOPbIX ABASETCA U3yUYeHWe BAUSHUS OYKOB U LuJle-
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MOB BUPTYa/IbHOWM peanbHOCTV pa3HbIX Pa3paboTUMKOB Ha COCTOSAHME MONb30BaTeNs,
nosiBeHne 1 yCuieHe CUMMNTOMOB Knbep3aboneBaHus.

3apybexHble nccnegoBaTesiv NPoBenV TeCTUPOBaHWE NO CPaBHEHMIO MOBOYHbIX 3¢-
beKToB OT 1MCNONBb30BaHUA ABYX FAPHUTYP BUPTYaNbHOW peasisHOCTU U HACTO/IbHO-
ro KoMmnbloTepa. B pe3ynbTaTe Tecta 6bI1M OLLeHeHbl NokasaTen o onpocHKKY SSQ,
KOTOPble MOKasaay 3HaUYUTENbHYH PasHMLY MeXAy rapHUTYpamMm U KOMMbHTEPOM.
VR-rapHUTYpbl BbI3blBa HEAOMOraHve U CUMMATOMATUKY KnbepbonesHu, HacTob-
HblIA MOHUTOP MO LWKane 6annoB NOAy4Yna 3HaYeHMe B HEeCKO/IbKO Pa3 MeHblue Mo
OLleHKe COCTOAHWA nosb3oBartenei [49].

MNocnefHnin akTop, HO He MO 3HAYMMOCTU, CBA3aH C BUAAMU MNepemMeLLeHnin Hemno-
CpeACTBEHHO B BMPTYyaZlbHOM MPOCTPAHCTBE, a Takxe C BOCMPUATMEM NepeMeLLeHniA
B peasibHOCTW.

Bcero MOXHO BblAeNnnTb NATb BapnaHTOB NnepeMeLleHnA:

1) ecTecTBeHHOe NepeMeLLeHe - NepeaBUKEHNS MOAb30BaTeNst OrpaHnyeHbl Gu-
314eCKMM NPOCTPAHCTBOM, KOTOPOE MOXET 6bITb YCTAHOBIEHO C MOMOLLIbIO AaTun-
KOB W/ XK€ pa3MeYeHO C MOMOLLIbH YCTPOMCTB B HaYase NorpyxXeHus;

2) TenenopTauus - NepeHoC NoabL30BaTeNs N 06HEKTOB B BUPTYyalbHOM NPOCTPaH-
CTBe, NoApasymMeBaeT CMeHY UrPOBOro MPOCTPAHCTBA;

3) NMMHenHoe nepemeLleHmne,

4) ¢un3mnyeckoe nepemMeLleHne - nepemMeLLeHe nobL3oBaTens nyTem BblNoJHEHWSA
HEeKOTOPbIX AeCTBUI;

5) NCKYCCTBEHHOE MnepemMeLleHVie peannsyeTcs 3@ CYET JKONCTVKOB MNyTeM Haxa-
TNA KHOMOK Ha KOHTpOJ1epax;

6) TpaHcnopTHble cpeacTaa [50].

N3 npuBeAeHHOro Crnmcka BUAOB MepeMeLLeHnss MOXHO BbIAeNNTb WUCKYCCTBEHHOe
nepemelleHne. OHO SBNSETCS Hanbonee NPUBbIYHBLIM AN NO/b30BaTeNs, NO3BOS-
FOLVIM COBepLLATb MHOXECTBO AeNCTBUIA B BUPTYaNbHOM MPOCTPAHCTBE NMpu 3TOM B
peanbHOCTV COBEPLUAETCA MUHMMaNbHOE KONNYECTBO ABVXEHN. Kak y>e yrnoMmnHa-
NOCb, 3TO OTAANSAET NOSIHOE MOrpPyXXeHe U Bbi3blBaeT CUMMATOMbI Knbep3aboneBaHus.
[Nst yMeHbLIeHNst BEPOATHOCTY BO3HVUKHOBEHMWA HELOMOraHUs Bbl/1 MPeANoXeH npo-
eKT Mo peann3saunm AMHENHOro nepemMeLLeHus.

Peanvsauna npegnosarana peryimpoBaHue NojoXeHUsa nosib3oBatend B NpoCcTpaH-
CTBE NOCPeACTBOM GOKYCMPOBAHUS B3rNA4a KaMepbl 1 YCTaHOBKY HY>XHOIO Hanpas/e-
HUS. [Py 3TOM MPOUCXOAUT TakXKe HaloXKeHe 3ByKOBOro adpdekTa waros, YTo NO3BO-
naeT NoBbICUTb 3QPEKT NOrpy>XeHUs 1 YBeMUNTb BPEMS HAaXOXAeHS B BUPTYyabHOWM
peasibHOCTU 0 BO3HUKHOBEHNSA CUMNTOMOB Kbep3abonesaHmd [50].
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noboyYHble 3q)¢eKTbI, MO>XXHO BbIABUNTb CpeAHEE BO3MOXHOE BPEMAHAXOXAEHNE B BUP-
Tya/ZlbHOM MPOCTPaHCTBE. Ncxoaa ns atoro BbICTPOUTb ONTUMAJIbHbIN NJ1aH NeYeHns
N BOCCTaHOB/IEHNA, NCMNOJIb3YA NMPW 3TOM TEXHO10TMIN BmpTyaanoM 7 AOI'IOJ'IHGHHOI7I
peanbHOCTK.

PucyHok 20 - Peanu3ayusi nuHeliH020 nepedsuxceHus

Takxe 6bIN10 MPOBeAEHO TeCTUPOBAHKE 1 BbISIBIEHO CpeHee BpeMsa HaxoxJje-
HUS MONb30BaTeNs B UTPOBOM NPOCTpaHCTBe. OHO COCTaBUAO 6 MUHYT NpU NepBOM
NOrpy>XeHUW, NPy NOBTOPHbIX MOrPYyXeHUAX BpeMst MOXET YBeNNUnNTLCA 40 30 MUHYT
6e3 HegomoraHun [50].

CyLLecTBYIOT psif peKOMeHAaLNM, MO3BONAIOLLMNX CHU3NTL BEPOATHOCTb BO3HMK-
HOBEHWSA CUMMNTOMOB KMbep3aboneBaHVA 1 yBENNYNTb BPEMS HAXOXAEHWSA B BUPTY-
aNbHOM MPOCTPAHCTBe.

1. CobntogeHne NHTEPBANOB MeXAy CeCcCUsaM HaXOXAEHWS B BUPTYa/bHOW pe-
aNbHOCTW.

2. YBennueHve B3aMMOZECTBUS C BUPTYaslbHOM peanbHOCTbH. AKTUBHbIE MOJlb-
30BaTeNV LdpOBOro 1 BUPTYyaslbHOro MPOCTPAHCTBA MEHbLLIE YyBCTBYHOT HELOMO-
raHusi Npu paboTe B cMCTEMAX BUPTYaNbHOM peanbHOCTU.

3. YBenmueHvie kayectBa N CKOPOCTK obpaTHoW cBsA3n. ConoctaBneHve pusnye-
CKUX AENCTBUI U MPOEKLNIA ANA YMEHbLLUEHUS MPOTUBOPEUNs MexXay NoCTyrnatoLm-
MU CUTHaNaMW.

4. CoBepLUeHCTBOBaHMeE CUCTEM OTC/IeXMBAHNSA TPAeKTOPUW ABVXKEHWIA MOb30Ba-
Tens. OTO NO3BONUT 3apaHee HacTpamBaTb 06pas B LWAeMax, YTO YMeHbLUUT Noce-
AYHOLLYHO Ae30pureHTauuio [46].

TexHONorn BUPTYasibHOV peanbHOCTY MCNOAb3YTCA NOBCEMECTHO B pPa3nuny-
HbIX chepax, B TOM yuncse 1 B MmegmumHe. CyLLecTByOT TpeHaxepbl, GYHKLMOHAA KO-
TOPbIX HaMpPaB/ieH Ha fleYeHre NCUXMYeckmnx 3aboneBaHuin AN Ha BOCCTAaHOBEHMe
ABUraTeNibHbIX QyHKLUVIN. BHeapeHMe BUPTYanbHOW peasibHOCTU B MeAVILMHY ABAsSeT-
Cs NepCcnekTUBHbIM HanpaBaeHVeM ANA pasBUTUA. [py 3TOM CTOUT YUUTbIBATb, YTO
HaXoXAeHWe B BUPTYasibHOM peasibHOCTU MMeeT CBOM NOCNeACTBUSA, B YNCIe KOTOPbIX
pasBuTVe KnbepsabonesaHus. VsyyeHne BANAHNA HAXOXAEeHNA B BUPTyanbHOW pe-
aJIbHOCTU Ha MoJib30BaTess M03BO/INT OLEeHUTb 3QPeKTUBHOCTb 1 6e30MacHOCTb Npu-
MeHeHNsa BUPTYyaNbHOM peanbHOCTU B chepe eveHns 1 BOCCTaHOBEHNS. YUUTbIBas
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anbHocTn. O6cyxaaeTca 6n1M30CTb Knbepsa-
6oneBaHNA K “MOpPCKO 60oie3HN" Nan Apyrum
BUAAM TPaHCMNOPTHOro “ykaynBaHua". Paccma-
TPUBAIOTCA CUMMNTOMbI IBNEHUIA Knbep3abone-
BaHVS N Teopuu, BbIABVHYTbIE 415 ero 06bsc-
HEHWA: TeOpUA CEHCOPHOIro KOHGNVKTA, TEOPUS
NOCTYpPanbHOMN HEeYyCTONYMBOCTU N TOKCMHOBAsA
(3BONIOLIMOHHAS) Teopust. AHANN3NPYHOTCA Pak-
TOpbl, NPeAnoNOXNTeNbHO, CMOCOBCTBYOLLME
BO3HVKHOBEHUIO Kmbep3aboneBaHuin, B TOM
yucne TexHuYeckme XapakTepucTukn CUcTem
BUPTYya/IlbHOW peanbHOCTU, UHAVBUAYaNbHbIE
0COBEeHHOCTM MOSib30BaTeNiel Takux CUCTeM,
cneundurka BbINOMHAEMbIX JIOABMU  3ajay,

Author(s): Smyslova Olga, Voiskounsky A.

Abstract:

The article provides an overview of
cybersickness, also known as a simulator
sickness, or vection. Cybersickness oftentimes
accompanies use of virtual or augmented reality
systems. Motion sickness and cybersickness
similarities as well as distinctions are discussed
in the article. Cyberickness symptoms and
theories, partly explaining these phenomena
are collected and presented. Three theories
of cyber sickness are discussed: the theory
of sensory conflict, the theory of postural
instability and the toxin (evolutionary) theory.
The factors that presumably contribute to the
emergence of cybersickness are analyzed:
technical characteristics of virtual reality
systems, the individual characteristics of users,
and the task specifics, including multitasking
situations. Methods of cybersickness severity
evaluation and registering psycho-physiological
parameters are discussed. The article describes
promising interventions aimed at reducing
the likelihood of the cybersickness onset. The
article will be followed in the next coming issue
of the Journal.

Ccblinka:
https://elibrary.ru/item.asp?id=39239477
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BK/IIOYAA CUTyaLMM TakK Ha3blBaemMol MHOro-
3a/la4HOCTN. PaccMaTprBaloTCA OMPOCHbIE Me-
TOAbI, MPeANOXeHHble ANA U3MepeHusa Kunbep-
3aboneBaHus, a TakxXe MeTo/bl, BKIOYatoLLme
perncTpaumio Ncuxopmrsnonormyecknx napa-
mMeTpoB. OBCYXAalTCa nepcrnekTUBHbIE Mepo-
NPUATUSA, HanpaB/ieHHble Ha CHUXeHVe Bepo-
ATHOCTW HaCTyn1eHnsa knbep3aboneBaHmS.

MPOBJIEMA LUDOPOBOIO AYTU3MA
THE PROBLEM OF DIGITAL AUTISM

AsTopbl: T'YTOPOBUY OJ1IbI'A BUKTOPOBHA
KoHdepeHuua: Bcepoccniickuin negarorunye-
ckmin ®OPYM : cbopHuMK cTaTein Bcepoccunincko-
ro negarormyeckoro ¢opyma, NeTpo3aBosckK,
07 ntoHa 2020 roaa, C. 167-174.

N3paTenscTBO: MeXAayHapoAHbIA LeHTP Hayu-
HOro mapTtHepctea «Hoasa Hayka» (MM NBea-
HoBcKkasa MpuHa iropesHa)

YAK/UDC: 159.922

AHHOTaUWVA:

CtaTba MocBsiLLeHa MOABMEHNID B COBPEMEeH-
HOM obuiectBe ¢deHomeHa unbposoro (BuUp-
TyanbHOro) aytusma. [lepes aBTOpPOM CTOUT
3ajja4a onpejenunTb, YTO cobor npeacTaBiseT
BUPTYaJibHbIA ayTU3M, OrnpeaennTb Tpurrep-
Hbll GakTOp ero pasBUTUA N XapaKTepHble
npu3Hakn. MiccnegoBaHve Npr3BaHO NOKasaTb
CXOACTBO WM pasnnyme mMexay BUPTYanbHbIM U
KnaccuyeckmM ayTu3MOM, a Takxke obpaTuTb
BHUMaHMe Ha HeobXoANMOCTb «LNPPOBOIA V-
reHbI».

BOJIE3HU

ABTOpbI: [HeBaweB HO. B., Nopwkos K. C., KoHo-
Banos [. A, JloenuH C. HO., [Mocoxos [. A., LiBeT-
kKoBa M. X.

138 | OdOpPMIEHHbIE CTaTbu

2023

Author(s): Gutorovich Ol'ga Viktorovna

Abstract:

The article is devoted to the emergence of
the phenomenon of digital (virtual) autism in
modern society. The author is faced with the
task of determining what virtual autism is,
determiningthetriggerfactor ofits development
and characteristic features. The study aims to
show the similarities and differences between
virtual and classic autism, as well as to draw
attention to the need for "digital hygiene".

Ccbinka:
https://elibrary.ru/item.asp?id=42971874

BJIMAHUE CNMOCOBOB YMNPABJIEHUA B CUCTEMAX BUPTYAJTbHOW
PEAJTbHOCTU HA BO3HUKHOBEHWE CUMNTOMOB JIOKOMOLIMOHHOW

IMPACT OF CONTROL METHODS IN VIRTUAL REALITY SYSTEMS ON THE
OCCURRENCE OF LOCOMOTION DISEASE SYMPTOMS

Author(s): Gnevashev Yu. V., Gorshkov K. S,,
Konovalov G. A., Lovlin S. Yu., Posokhov D. A,
Tsvetkova M. Kh.

XypHan: MpubopoctpoeHne. 2022. No5, C.
357—371.

DOI: 10.17586/0021-3454-2022-65-5-357-371
YAK/UDC: 004.358

AHHOTaUWA:

Ob6cyxaaetca npobsiemMa BO3HVKHOBEHUS CUM-
NTOMOB JIOKOMOLMVOHHON 601e3HN Y NOob30-
BaTe/fleil LNEMOB BUPTYaJibHON peanbHOCTW.
MNpeanioXeH KOHTpoAnep ANs ynpasneHuUs ne-
pemeLlleHeM Mno/b30BaTeNs B BUPTYalbHOMN
peasnibHOCTY, peasin3ylolmini TeXHNKY XOAbbbI
Ha mecTe (walking-in-place). YcTpolictBo cocTo-
NT U3 Tpex AAaTUMKOB, Pa3MeLLeHHbIX Ha Horax
N rpyan nonb3osatens. lpoBejeH aHanus ro-
KasaHW AaTyYMKOB, Ha OCHOBAHWUW KOTOPOrO
pa3paboTaHbl afropuUTMbl 415 pacno3HaBaHUS
LLaros, NoAaBneHUs ClydaHbIX OTKIOHEHWIA
MNOBbILWEHNA YCTONYMBOCTU paboTbl CUCTEMBI.
MpuvBeseHbl pe3ynbTaTbl 3KCNEepPUMeHTa C y4a-
cTnem 44 [06poBONbLEB, AEMOHCTPUpPYHOLLME
CHUXEeHMe 4acToTbl BO3HVKHOBEHUS CUMMTO-
MOB CUMYNATOPHbIX PacCTPOMCTB NPU UCMO/b-
30BaHWNK pa3paboTaHHOro KOHTpOAnepa.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

Journal: Journal of Instrument Engineering.
2022.Vol. 65, N 5. P. 357—371

Abstract:

The problem of the occurrence of locomotion
disease symptoms in users of virtual reality
helmets is discussed. To control the user's
movement in virtual reality, a controller
implementing the walking-in-place technique is
proposed. The device consists of three sensors
fixed onthe user's legs and chest. The analysis of
sensor readings is carried out is used as a basis
of developed algorithms for recognizing steps,
suppressing random deviations, and increasing
the system stability. Results of an experiment
involving 44 volunteers are presented to
demonstrate a decrease in the frequency of
simulation disorder symptoms when using the
developed controller.

Ccblnika:
https://cyberleninka.ru/article/n/vliyanie-
sposobov-upravleniya-v-sistemah-virtualnoy-
realnosti-na-vozniknovenie-simptomov-
lokomotsionnoy-bolezni

PEANTU3AUNA TOPU3OHTAJIbHOIO NEPEMELWLEHUA B NPUJTOXEHUNU

BUPTYAJIbHOW PEAJIbHOCTU

ABTopbl: M.A. CEPTEEB

KoHdepeHums:  MEKTPOHHBLIA  CBOPHUK
TPYZIOB MOJ1IOAbIX CMELUMASTMCTOB NOJIOU-
KOro rocyaApCTBEHHOIO YHUBEPCUTETA,
2019, C. 248-250

YAK/UDC: 004.415.25

AHHOTaUWS:
B cTtaTbe npeacTaBneH NpakTU4YeCckmUin cnocob
peanvsayny MexaHm3mMa roprsoHTasibHOro re-

pemeLLeHVa B MPUI0XEHNAX BUPTyallbHON pe-
anbHOCTW pa3pabaTbiBaembix Ha Unreal Engine
4. PelleHa 3asa4a peanunsaymu
rOPM30HTaNIbHOrO nepeMeLleHnss WUrpoka ¢
y4eToM TpeHaXepHoW 6oe3HW.

Ccblnka:

https://elib.psu.by/bitstre
am/123456789/33913/1/248-250.pdf
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NMPOBJIEMDbI

LEGAL AND HYGIENIC ISSUES

ABTOpSLI: [leHncoB Sayaps Nnbny

XypHan: TnvrneHa n caHntapua. 2019. Netl, C.
5-10.

DOI: 10.18821/0016-9900-2019-98-1-5-10

AHHOTaUWS:

LrdpoBas peBONOLNSA CTABUT Mepes rurmeHu-
cTamu HoBsble 3aga4un. C rurmeHnYeckux nosu-
LM paccMOTpeHa CyWHOCTb unbpoBmsaumm
3KOHOMWKM 1 0b6LLecTBa, a Takxe 3Tnyeckue
npobnemMbl N MPOEKTbl MPaBOBOro Peryanpo-
BaHVA poboTm3aumn, CUCTEM UCKYCCTBEHHOIO
nHtennekta (W), pgononHeHHOW U BUPTYyanb-
HoW peanbHocTW (ABP). Llenb paboTbl aHanns
undpoBmlaumm € no3vuuin - MHGOPMaLVOH-
HOW TMTrMeHbl, a Takxe MpaBOBOro peryanpo-
BaHWSA 3TUX HOBbIX TEXHONIOMMIA ANA UX TUrne-
HUYeCKON pernameHTaunun. NpuBeséH cnekTp
BO33peHnl kopurdeeB eCcTeCcTBO3HAHUA U Me-
AVUVHBI MO  3TUKO-GMNOCOPCKMM  BOMpPOCaMm
obLecTBa, Tpyaa U rurneHsl. M3 23 Aznnomap-
CKMX NPUHLUMNOB 6e30MnacHOn, NpoAyKTUBHON
N HPaBCTBEHHOW pa3paboTku cuctem U Bbl-
6paHbl 7 TUTMeHUYeCkn 3Ha4YMMblX, KOTOpble
MOTYT CNYXUTb HAy4YHOV OCHOBOW ANSA rurme-
HUYECKON OLEeHKU Knbeppusmyeckmnx CUCTeM.
PaccmMoTpeHbl BOMPOChI MpaBoOBOro peryampo-
BaHMS poboTmaumm n M Ha npnmepe npoek-
Ta KOHECKO wn pesontounm EBponapnameHTa,
a TakXXe NpOeKTOB 3aKOHOB BennkobputaHus
n CLLUA. OTmeueHO npeanoxeHme poCcCUmnCKnx
cneunanmncTos Mo Kateropmm poboTos C BbICO-
KVIM PUCKOM U MPe3yMnumy ornacHoCTy Co3Ha-
TeNbHOro B3anmMogencraus ¢ M. PaccmoTpeHa
TepMUHONOrNA MO poboTam 1 poboTaMm Ans co-
BMeCTHbIX paboT B chepax bbiTa, MEANLMHBI U
34paBooxpaHeHus. [puBeseHO MNpeaoxXeHve
no ¢OpPMMPOBaHWIO APYXEeCTBEHHOro rnoseje-
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POBOTbIl, UCKYCCTBEHHbIN UHTENNEKT, AOMO/NTHEHHASA U
BUPTYAJIbHAA PEAJTIbHOCTb: 9TUYECKUE, MPABOBbIE U TUTUEHNYECKUE

ROBOTS, ARTIFICIAL INTELLIGENCE, AUGMENTED AND VIRTUAL REALITY: ETHICAL,

Author(s): Denisov E . |.
Journal: Gigiena i Sanitaria (Hygiene and
Sanitation, Russian journal) 2019; 98(1): 5-10.

Abstract:

The digital revolution poses new challenges
for hygienists. From hygienic positions, the
essence of digitalization of economy and
society, and also ethical problems and projects
of legal regulation of robotics, systems of
artificial intelligence (Al), augmented and virtual
reality (AR-VR) are considered. The aim of the
work is the analysis of digitalization from the
standpoint of information hygiene, as well as
the legal regulation of these new technologies
for their hygienic regulation. The range of
views of the luminaries of Natural Sciences and
Medicine on ethical and philosophical issues
of the society, labor, and hygiene is given. Of
the 23 Asilomar principles of safe, productive,
and moral development of Al systems there
are selected 7 hygienically significant ones, that
can serve as the scientific basis for the hygienic
assessment of cyber-physical systems. The
issues of the legal regulation of robotics and Al
on the example of the UNESCO draft and the
European Parliament resolution, as well as draft
laws of the United Kingdom and the United
States, are considered. The proposal of Russian
specialists on the category of high-risk robots
and the presumption of the danger of conscious
interaction with Al is noted. The terminology on
robots and co-robots in the fields of welfare,
medicine, and healthcare is presented. The
proposal is described to form a friendly
behavior of the robot to implement the ethical
norms of robotics for the benefit of man. The
systems of AR-VR used in education, industry,

HVA PO6OTa ANA peanmsaum 3TUYeCKNX HOPM
pPO60TOTEXHUKM Ha 6naro 4venoseka. [MpoaHa-
Nn3npoBaHbl cnctembl [IBP, ncnonbsyemble B
06pa3oBaHNN, MPOMbILLNEHHOCTN, apXuTek-
Type, 34PaBOOXPaHEHUN U MeANLIMHCKNX Hay-
Kax, a Takxe Ans pas3ieyvyeHWUin. PaccMoTpeHsbl
dakTopbl prcka BP 1 cumnTomMaTrka 60/1e3HM
ABVXEHVA Kak ¢opMbl X NposBieHns. OCHoB-
HOWM sIBNSieTCA Teopns CEHCOPHOro KOHGUK-
Ta U aKTMBauus ONTO-BeCTUOYNO-CMMHANBHOM
CUCTEMBI; TOBOPAT O BO3MOXHOCTU «HONe3HN
BUPTYanbHOW peanbHOCTU». CucTtemaTusnpo-
BaHbl BO3MOXHble PacCTPOMNCTBA OpraHmM3sma
yesioBeka Mpw 1CNnoab30BaHUK yctponcTs JBP
N MeANUNHCKNE MPOTUBOMOKAa3aHMA, a Takxe
TpeboBaHVA OXpaHbl 340pPOBbS 1 H6e30MnacHo-
cTn. HapaboTkm MHGOPMALMOHHOW rUrneHbl
MOTYT CAYXWUTb WHCTPYMEHTOM COXPaHeHWs
3[0pOBbs PAabOTHNKOB N HaceneHus B Ldpo-
BYIO 3noxy. OTMeyeHo, 4YTo poboThl N CUCTEMBI
NN TpebytoT rurneHmnyeckom oueHkn. Ocoboro
BHVMaHWA 3acnyXnearoT cuctemsl BP, co3aa-
owme crneunpuyeckme pUCKU AN 340P0BbS,
0COBEHHO YA3BUMbIX rpynn paboTHNKOB N Ha-
ceneHms. Heobxoarma paspaboTka MeToA0B U
KpUTepueB OLeHKN Knbepdmnsnyeckmnx cnucrem
Ha OCHOBe Pa3BUTUSA MHPOPMALMOHHOW TUTU-
eHbl 1 cneynann3vpoBaHHOM MMrMeHnYecKowm
pernameHTaunm.

architecture, health care, medical Sciences, and
entertainment are mentioned, as well as risk
factors and symptoms of motion sickness as
a form of their manifestation are considered.
The basic theory is that of sensory conflict
and then activation of the optic-vestibular-
spinal system; one talks about the "disease of
virtual reality". Possible disorders of the human
body functions when using AR-VR devices and
medical contraindications, as well as health
and safety requirements are systematized.
The bases of information hygiene can serve as
a tool to preserve the health of workers and
the population in the digital age. Robots and
Al systems are concluded to require hygienic
assessment. Special attention should be paid
to the AR-VR systems, which create specific
health risks, especially for vulnerable groups.
The methods and criteria for evaluating cyber-
physical systems on the base of information
hygiene and specialized hygiene regulations
are urgently needed.

Ccbinka:
https://cyberleninka.ru/article/n/roboty-
iskusstvennyy-intellekt-dopolnennaya-i-

virtualnaya-realnost-eticheskie-pravovye-i-
gigienicheskie-problemy

CYBERSICKNESS. A SYSTEMATIC LITERATURE REVIEW OF ADVERSE EFFECTS

RELATED TO VIRTUAL REALITY

Author(s): Simén-Vicente L, Rodriguez-Cano
S, Delgado-Benito V, Ausin-Villaverde V, Cubo
Delgado E

Journal: Neurologia

DOI: 10.1016/j.nrl.2022.04.009

Abstract:

Background: Virtual Reality (VR) uses computer
technology to create a simulated environment.
VR is a growing technology with promising
extensive applications in different areas such

as Medicine, entertainment, sports, gaming,
and simulation. However, information about VR
side effects is still limited. We aimed to identify
the most frequent physical side effects caused
by VR therapeutic applications. Methodology:
All available full-text articles evaluating VR as
a therapeutic intervention and side effects
using the Simulator Sickness Questionnaire
(SSQ) between 2016 and 2021 were consulted
across 4 electronic (Entrez Pubmed, Scopus,
Science Direct, and Wiley databases). The
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methodological quality was assessed using the
PEDro scale. Results: Ten out of 55 reviewed
articles (18%) met inclusion/exclusion criteria,
including a sample of 416 patients, mean
age of 24.54 (15-52.6) years old. According
to the PEDro scale, two articles (20%) were
considered good or excellent. Side effects were
reported more frequently with head-mounted
displays compared to desktop systems,
especially disorientation, followed by nausea
and oculomotor disturbances. Conclusions:

2023

Although VR might have positive effects as a
therapeutic tool, VR can also cause side events.
As in any other therapeutic intervention, it is
important to understand the effectiveness and
safety before planning a VR intervention using a
well-designed scientific methodology.

Ccblika:
https://www.mendeley.com/
catalogue/0ef13677-f977-3e66-bb3f-
59c/eal42aee/

B faHHOI cTaTbe 6bI1M BbiSiBNeHbl Hanboee Yactble dprsmnyeckme NnoboyHble 3dpdeKTbl, Bbi3bl-
BaeMble NprYIMEHeHNeM BUPTYaSbHOM peanbHOCT B TepaneBTUYeCKMX LIeNsiX.

ASSESSING INDIVIDUAL VR SICKNESS THROUGH DEEP FEATURE FUSION OF
VR VIDEO AND PHYSIOLOGICAL RESPONSE

Author(s): Lee S, Kim S, Kim H, Ro Y

Journal: |IEEE Transactions on Circuits and
Systems for Video Technology

DOI: 10.1109/TCSVT.2021.3103544

Abstract:

Recently, VR sickness assessment for VR videos
is highly demanded in industry and research
fields to address VR viewing safety issues.
Especially, it is difficult to evaluate VR sickness
of individuals due to individual differences. To
achieve the challenging goal, we focus on deep
feature fusion of sickness-related information.
In this paper, we propose a novel deep learning-
based assessment framework which estimates
VR sickness of individual viewers with VR videos
and corresponding physiological responses. We
design the content stimulus guider imitating
the phenomenon that humans feel VR sickness.
The content stimulus guider extracts a deep
stimulus feature from a VR video to reflect
VR sickness caused by VR videos. In addition,
we devise the physiological response guider
to encode physiological responses that are
acquired while humans experience VR videos.
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Each physiology sickness feature extractor (EEG,
ECG, and GSR) in the physiological response
guider is designed to suit their physiological
characteristics. Extracted physiology sickness
features are then fused into a deep physiology
feature that comprehensively reflects individual
deviations of VR sickness. Finally, the VR sickness
predictor assesses individual VR sickness
effectively with the fusion of the deep stimulus
feature and the deep physiology feature. To
validate the proposed method extensively, we
built two benchmark datasets which contain
360-degree VR videos with physiological
responses (EEG, ECG, and GSR) and SSQ scores.
Experimental results show that the proposed
method achieves meaningful correlations with
human SSQ scores. Further, we validate the
effectiveness of the proposed network designs
by conducting analysis on feature fusion and
visualization.

Ccblnika:

https://www.mendeley.com/
catalogue/032bb063-d400-373e-8780-
8f1be0f6ca3d/
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B 3Toln cTaTbe npeanaraeTcs HOBasi CUCTEMA OLEHKM, OCHOBaHHas Ha r1ybokom obyyeHuu,
KoTopas oueHnBaeT VR-601e3Hb OTAeNbHbIX 3pUTenel npy npocMoTpe VR-BMAEO 1 COOTBET-

crByroLimne (I)VIBI/IOJ'IOFVIL'IeCKI/Ie peaxkynn.

A STUDY ON IMMERSION AND VR SICKNESS INWALKING INTERACTION FOR
IMMERSIVE VIRTUAL REALITY APPLICATIONS

Author(s): Lee ], Kim M, Kim |
Journal: Symmetry
DOI: 10.3390/sym9050078

Abstract:

This study analyzes walking interaction to
enhance the immersion and minimize virtual
reality (VR) sickness of users by conducting
experiments. In this study, the walking
interaction is composed of three steps using
input devices with a simple structure that can
be easily used by anyone. The first step consists
of a gamepad control method, which is the
most popular but has low presence. The second
step consists of a hand-based walking control
interface, which is mainly used for interaction in
VRapplications. Thelaststep consists ofamarch-
in-place detection simulator that interacts with
the legs-the key body parts for walking. Four
experiments were conducted to determine the
degree of direct expression of intention by users
in the course of walking interactions that can
improve immersion, presence, and prevent VR

sickness in VR applications. With regard to the
experiments in this study, survey experiments
were conducted for general users using the
Wilcoxon test, a presence questionnaire, and
simulator sickness questionnaire (SSQ). In
addition, the technical performance of the VR
scenes used in the experiment was analyzed.
The experimental results showed that higher
immersion was achieved when interactions
that felt closer to real walking were provided
in VR. Furthermore, it was found that even
control methods with a simple structure could
be used for walking interactions with minimal
VR sickness. Finally, a satisfactory presence was
found in VR if the user was able interact using
his or her own legs.

Ccblnika:

https://www.mendeley.com/
catalogue/5a74ab3e-aaad-3e4d-a59a-
3cd805eb761f/

B 3TOM nccnefoBaHum aHann3vpyeTca B3aUMOLencTBre npm xoabbe, 4tobbl yCUAnTb norpy-
XeHVe N CBeCTU K MUHUMYMY 60/1e3Hb NoNb30BaTeseil BUPTYanbHOW peanbHocTbio (VR) ny-

TEM NnpoBeAeHA SKCNeEPMEHTOB.

THE TEMPORAL PATTERN OF VR SICKNESS DURING 7.5-H VIRTUAL

IMMERSION

Author(s): Chen S, Weng D
Journal: Virtual Reality
DOI: 10.1007/s10055-021-00592-5

Abstract:

In this study, we assessed the relationship
between exposure duration and VR sickness
severity during 7.5-h virtual immersion. First,
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we showed that the VR sickness severity was
positively correlated to the exposure duration:
the longer participants were exposed to the
VR environment, the more severe sickness
symptoms they had. Second, we showed a
dynamic sickness adaptation process during a
long time of VR exposure: the sickness adaption
effect that had already been established could
be broken as the exposure duration continued
to increase, and a new sickness adaption
process would establish. Moreover, we showed
a distinguishable symptom profile of HMD
compared with LCD, which was insusceptible
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of exposure duration. This is the first report
presenting the temporal pattern of VR sickness
during such long-duration exposure. Our study
could offer a predictive model of VR sickness
severity level during long virtual immersion and
provide suggestions for the use of VR technology
for scientific study, clinical application, and
business entertainment.

Ccbinka:

https://www.mendeley.com/catalogue/
fc32f828-6967-301f-9412-2cc60167ed7c/

B 3TOM mccnepgoBaHum 6bina oUueHeHa B3aMMOCBA3b MeXAY MNMpoAOo/IXXNTE/NIbHOCTLHO BO3A€I7I-
CTBNA N TAXKECTbHO BI/IpTyafIbHOI7| 6one3Hn BO BpemMs 7,5-4yacoBoro BMPTYaZlbHOI O rnorpyxe-

HNA.

VIRTUAL REALITY SICKNESS: A REVIEW OF CAUSES AND MEASUREMENTS

Author(s): Chang E, Kim H, Yoo B
Journal: International Journal
Computer Interaction

DOI: 10.1080/10447318.2020.1778351

of Human-

Abstract:

In virtual reality (VR), users can experience
symptoms of motion sickness, which is
referred to as VR sickness or cybersickness.
The symptoms include but are not limited to
eye fatigue, disorientation, and nausea, which
can impair the VR experience of users. Though
many studies have attempted to reduce the
discomfort, they produced conflicting results
withvarying degrees of VR sickness. In particular,
avisuallyimprovedVRdoesnotnecessarilyresult
in decreased VR sickness. To understand these

unexpected results, we surveyed the causes of
VR sickness and measurement of symptoms.
We reorganized the causes of the VR sickness
into three major factors (hardware, content,
and human factors) and investigated the sub-
component of each factor. We then surveyed
frequently used measures of VR sickness, both
subjective and objective approaches. We also
investigated emerging approaches for reducing
VR sickness and proposed a multimodal fidelity
hypothesis to give an insight into future studies.

Ccblika:
https://www.mendeley.com/
catalogue/85c¢99719-c6cd-3582-89cf-
014d6f166a03/

B faHHOI cTaTbe 6bINN PAacCMOTPEHbI MPUYMHBI BUPTYanbHOM 60E€3HN 1 U3MepeHne CUM-
MTOMOB, a TakXXe NUCCNe0BaHbl HOBblE MOAXO0Abl K CHUXEHUIO 3a60/1eBaeMOCTV BUPTYaNbHO
peanbHOCTLIO U MPeAioXeHa rmnoTesa MybTMMOAaIbHOM TOYHOCTY, YTO6bI AaTb NpeACcTaB-

NeHue o byayLnx NccnesoBaHMsAX.
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MOTION SICKNESS IN VIRTUAL REALITY: AN EMPIRICAL EVALUATION

Author(s): Chattha U, Janjua U, Anwar F, Madni
T, Cheema M, Janjua S

Journal: IEEE Access

DOI: 10.1109/ACCESS.2020.3007076

Abstract:

Due to rapid growth in Virtual Reality (VR)
technology, the industry of VR is expected to
grow around $26.89 billion by 2022. However,
with its extensive growth and immersive
inclusion in human life, health-related issues
are reported including, but not limited to
nauseated feeling, vomiting, dizziness and cold
sweats. These issues introduce a well-known
side effect termed as motion sickness in VR
users. Consequently, motion sickness limits
the VR community in the full adaptation of this
immersive technology. Since there is no lack of
literature investigating motion sickness caused
by VR, yet researches on the effect of VR on
human'’s physiology is still in its infancy. This
study presents novel findings, by comparing

differentfactorssuchasgender, motionsickness
experience, 3D games experience and VR
experience. Furthermore, it reports the impact
of concerning factors in a within-subjects design
(46 participants participated in an experiment)
under different virtual environment genres. The
key findings of this article report that there is a
significant difference in the amount of motion
sickness when shifting from pleasant to the
horror genre of the environment and having a
strong dependence on gender. Moreover, the
type of virtual environmentis an essential factor
that has a notable effect on the user’'s blood
pressure, blood sugar and heart rate. However,
past experiences with motion sickness and 3D
games show no significant impact on the user’s
level of motion sickness.

Ccblnika:
https:.//www.mendeley.com/catalogue/
d867a9¢6-1590-3699-bbb7-558298efde78/

B aTOM mnccnepoBaHum NpeacTaBieHbl pe3ynbTaTbl, MOAYYEHHbIE MYyTEM CPaBHEHUS pPa3inNy-
HbIX GaKTOPOB, TakMX KAk MO, ONbIT YKaunBaHWS, onbIT 3D-1Urp 1 onbIT BUPTYaNbHON peanb-

HOCTW.

ASSESSING INDIVIDUAL VR SICKNESS THROUGH DEEP FEATURE FUSION OF
VR VIDEO AND PHYSIOLOGICAL RESPONSE

Author(s): Guna J, GerSak G, Humar |, Krebl M,
Orel M, Lu H, Pogacnik M

Journal: Mobile Networks and Applications
DOI: 10.1007/s11036-019-01373-w

Abstract:

VR sickness (Cybersickness) presents
an important challenge in virtual reality
environments. We present the results of a
study on the effects of VR technology and
VR video content type on VR sickness and on

autonomous nervous system of the user. The
participants watched two omnidirectional
(360°) videos of different content types (neutral
and action) on five distinct video display types
(2D TV screen, three generations of Oculus Rift
VR HMDs and on the mobile Samsung GearVR
HMD). The Simulator Sickness Questionnaire
(SSQ) in combination with the measurement of
the physiological parameters (skin conductance
and skin temperature, respiratory frequency
and heart rate) were used to monitor the
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participants’ physiology. The results show that
video content significantly affects the SSQ
grading and the skin conductance level. VR
sickness effects were significantly reported less
often with TV display type than with other VR
HMDs.

2023

Ccbinka:
https://www.mendeley.com/

catalogue/4da9a19c-e941-356d-8a28-
78a3ab8bac3d/

B AaHHOW cTaTbe NpeAcTaBneHbl pe3ynbTaTbl UCCAeA0BaHWSA BAUSHUS TEXHONOMM BUPTYaSib-
HOW peanbHOCTU 1 TUMNa BUAEOKOHTEHTA BUPTYalbHOWM peanbHOCTU Ha 60/1e3Hb BUPTYanbHO
peanbHOCTV 1 Ha aBTOHOMHYIO HEPBHYHO CUCTEMY MO/b30BaTeNsl.

DOES VIRTUAL THREAT HARM VR EXPERIENCE? IMPACT OF THREAT
OCCURRENCE AND REPEATABILITY ON VIRTUAL EMBODIMENT AND THREAT

RESPONSE

Author(s): Fribourg R, Blanpied E, Hoyet L,
Lécuyer A, Argelaguet F

Journal: Computers and Graphics (Pergamon)
DOI: 10.1016/j.cag.2021.07.017

Abstract:

This paper is an extended version of a previous
paper [1] published at ICAT-EGVE 2020.
We explored the potential impact of threat
occurrence and repeatability on users’ Sense
of Embodiment (SoE) and threat response.
To that aim, we conducted an experiment in
which participants were embodied in a virtual
avatar, and performed a task in which a threat
towards the virtual body was introduced a first
time, then repeated several times through
the experiment (in total 5 times). The SoE of
participants as well as their subjective response
to the threat were assessed through subjective
questionnaires before the introduction of the
threat, after a first introduction of the threat
and at the end of the experiment. A control

group did the same experiment with no threat
introduced during the task. The main findings
of our experiment are that the introduction
of a threat does not alter users’ SoE but might
change their behaviour while performing a
task after the threat occurrence. In addition,
threat repetitions did not show any effect
on users' subjective SoE, or subjective and
objective responses to threat. Taken together,
our results suggest that embodiment studies
should expect potential change in participants
behaviour while doing a task after a threat was
introduced, but that threat introduction and
repetition do not seem to impact the subjective
measure of the SoE (subective ratings) nor the
objective measure of the SoE (physical reaction
to threat).

Ccblnika:
https://www.mendeley.com/

catalogue/026faae5-8144-3e32-a315-
856705a24616/

B AaHHOW cTaTbe 6bI10 UCCIeA0BaHO MNOTEHUMANbHOE BUSHME BO3HVKHOBEHWS 11 MOBTOPSie-
MOCTW Yrpo3 Ha BOCMpUATME MOb30BaTeNAMN BOMIoLeHUs (SOE) 1 peakuusi Ha yrposy.
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THE DARK SIDE OF PERCEPTUAL MANIPULATIONS IN VIRTUAL REALITY

Author(s): Tseng W, Bonnail E, McGill M, Khamis
M, Lecolinet E, Huron S, Gugenheimer ]
Journal: Conference on Human Factors in
Computing Systems - Proceedings

DOI: 10.1145/3491102.3517728

Abstract:

«Virtual-Physical Perceptual Manipulations»
(VPPMs) such as redirected walking and haptics
expand the user's capacity to interact with
Virtual Reality (VR) beyond whatwould ordinarily
physically be possible. VPPMs leverage
knowledge of the limits of human perception
to effect changes in the user's physical
movements, becoming able to (perceptibly and
imperceptibly) nudge their physical actions to
enhance interactivity in VR. We explore the risks
posed by the malicious use of VPPMs. First, we

define, conceptualize and demonstrate the
existence of VPPMs. Next, using speculative
design workshops, we explore and characterize
the threats/risks posed, proposing mitigations
and preventative recommendations against the
malicious use of VPPMs. Finally, we implement
two sample applications to demonstrate how
existing VPPMs could be trivially subverted
to create the potential for physical harm.
This paper aims to raise awareness that the
current way we apply and publish VPPMs can
lead to malicious exploits of our perceptual
vulnerabilities.

Ccblnika:
https:.//www.mendeley.com/catalogue/
fdb769e4-1456-3494-bb0f-35448fcd8409

Llenb 3TOW CTaTbW - MOBbLICUTb ocBeJOM/IEHHOCTL O TOM, YTO HbIHELLHWX Crocoob, KOTOPbIM Mbl
npuMmeHAaemM « I'Iy6]'II/IKyEM BI/IpTyaﬂbHO-CI)I/I3VIL46CKI/Ie MaHUNynAunmn ¢ BOCNpnATUNEM, MOXET
npmnBecTn K 3JIO0HAMEPEHHOMY NCMOJIb30BAHNKO HaLLX yﬂ3BI/IMOCTeI7I BOCIMPUATUA.

THE EFFECTS OF IMMERSION ON HARM-INDUCING FACTORS IN VIRTUAL

SLOT MACHINES

Author(s): Heidrich D, Oberdorfer S, Latoschik
M

Journal: 26th IEEE Conference on Virtual Reality
and 3D User Interfaces, VR 2019 - Proceedings
DOI: 10.1109/VR.2019.8798021

Abstract:

Slot machines are one of the most played games
by pathological gamblers. New technologies,
e.g. immersive Virtual Reality (VR), offer more
possibilities to exploit erroneous beliefs in the
context of gambling. However, the risk potential
of VR-based gambling has not been researched,
yet. A higher immersion might increase harmful
aspects, thus making VR realizations more

dangerous. Measuring harm-inducing factors
reveals the risk potential of virtual gambling. In
a user study, we analyze a slot machine realized
as adesktop 3D and as animmersive VR version.
Both versions are compared in respect to effects
on dissociation, urge to gamble, dark flow, and
illusion of control. Our study shows significantly
higher values of dissociation, dark flow, and
urge to gamble in the VR version. Presence
significantly correlates with all measured harm-
inducing factors. We demonstrate that VR-
based gambling has a higher risk potential. This
creates the importance of regulating VR-based
gambling.
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Ncuxonorua u ncnxmatpusa

Ccbinka:

https://www.mendeley.com/

BUpTyanbHas peanbHOCTb B COBPEMEHHOM MUPE CTana MOLLHLIM MHCTPYMEHTOM U
catalogue/9f122fe7-4a06-39b2-bcc2- MNOMOLLHUKOM COBPEMEHHbIX MCUXON0roB. Pe3ynbTaTbl B 04HOW 061aCTV NCMXON0rN

1a376c¢4fa788 YacCTO ABNAKTCA TOJTYKOM AN1A APYTrnX O6I'IaCTEI7I, d BNPTYya/ibHadA pea/ibHOCTb NOMOora-

eT C034aBaTb MOCT MeXAy HUMU, YTO ycKopsaeT obLUMiA nporpecc JaHHOW cdepbl Me-

B faHHOW cTaTbe AeMOHCTPUPYETCH, YTO a3apTHbIe UIPbl, OCHOBAHHbIE HA BMPTYanbHOWN pe- ANLUMHBIL. KNNHWYeCKre NCUX0N0rv MPUMEHSAKT BUPTYasibHYH PeaNbHOCThL B KayecTBe
aNlbHOCTN, 061a4at0T 60/1ee BbICOKUM MOTEHLMAIOM PUCKa. DTO CO3JaeT BaXXHOCTb pPeryampo- NWHCTPYMEHTA ANA ANarHOCTUKN, pea6I/IJ'II/ITaLI.I/II/I n Tepanun [51].

BaHIA a3aPTHbIX TP HA OCHOBE BYPTYa/bHOW PeanbHOCTY. B paboTe coBpeMeHHOro NMcrxoaora NCNosib30BaHMe TEXHONOTIA BUPTYanbHOW pe-

aNbHOCTN NpeACcTaB/seT 0CObYH0 LeHHOCTb, NaeT 0bMeH TeXHONOrMAMK C 3anajHbIMN
paspaboTumkamMy, CpaBHeHe 1 ynyylleHne CyLecTBYHLLVX TeXHOOoriA. B HekoTo-
PbIX By3ax P® yxxe NCrnonb3yoT TexHosnornm VR B ncmxonorun, Hanpumep, B MIY cy-
wecteyeT VR-nabopatopus. B Poccum VR-TeXHONOMMAMN NOJb3YHOTCA Takue BblAato-
Lineca ncmxonory, kak bapabaHuwumkosa B.A., Bennukoscknini 6.M, BorickyHckuin A.E,
3axapos /.M., 3uHueHko HO.I1., MeHbLumkoBa I.4., Hocos H.A., CenvBaHoB B.B. 1 aApy-
rve.

B Takmx By3ax kak MITIMY n MIYY yxe cywecTBYrOT NporpamMmbl 06y4yeHust No npum-
MeHeHU o VR-TeXHOMOTNI B ncnxosiornu. Mo 3aasneHnsAM pa3paboTyrkoB yxe nmve-
HOTCA onpeaeneHHble JOCTUXEHUSA B Pa3BUTVV KOMMYHVKATUBHbLIX HaBbIKOB C MOMO-
LLIbKO MCNOJIb30BaHUS VR TeXHOOrniA, 1 NnaThopMbl pa3BMBaKOTCA HenpepbIBHO [52].

PucyHok 21 - Vicnosne3oeaHue VR 015 neveHusa gobud.

VR-TexHoNnormy no3BonAT OCyLecTBAATbL 6onee rnybokMiA KOHTPOb 3@ NauveH-
TOM. 3a4acTyt0 B KOMIJIEKCE NCMOJb3YHTCA N TEXHONOMMN BMU3yann3aLmm roJloBHOro
MO3ra, YTO MO3BOJIAeT NoNyyYnTb 6onblue NHPOPMaLUN O COCTOAHUY MauneHTa, Ha-
npumep, ncnonbsytoT MPT van 33T [53].

TexHoONoOrMmM BmpTyaanoM peanbHOCTN AaOT BO3MOXHOCTb CAE/IaTb CEAHC KaXX40ro
naymneHTa yHKalabHbIM, HACTPOEHHbLIM MOA4 €ro Hy>X/Jbl. Takxe ¢ nomouwlbro VR Mmox-
HO CO34aBaTb CUTyaL W, KOTOPbIE C/IOKHO MOBTOPUTb Ha p€asibHOM MNnpmemMe Bpauda
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- MoJIeT B CaMoJieTe, BbICTyrJieHNe nepes 601bLUON ayanTopueid, B3aMOZenNcTeme C 3. VI3ameHeHre nosegeHVsa UHAVBKAA B cuctemMax VR B 3aBUCMMOCTIW OT ero npegj-
XMBOTHbIMUN [54]. CTaB/IEHHOCTW B BUPTYaJSIbHOM MIPE MOXEeT 1NCKa3nTb pe3y/ibTaTbl CeaHca.
Takxe Tepanusa C MOMOLLbIO BUPTYyalbHOW peanbHOCTV MO3BOJISET Bpayy rnpeceyb 4. OTcyTCTBME CTaHAAPTOB pa3pabaTtbiBaemoro MO 1 obopysoBaHUS.

n3beraHme CBOMX CTpaxoB NaymneHToM, 4TO YacCTo NMPoOnNCxXoanT 13-3a (I)I/I3I/I‘-—I€CKOFO Ha-

N 5. BblCcOKas CTOMMOCTb KOMMJIeKCHbIX VR-cncTeMm.
XOX/AEeHWs B OHOM MecCTe U HeMeHsoLLencsa obctaHoBke [55].

6. BblcOkme KpuTepun NaumeHToB, KOTOPbIX MOXHO AO0MYCKaTb K 3aHATUSIM B BUP-

Y MHOIMMX NtoZiein BO3HMKAET npobiemMa ¢ BOOBpaXeHNEM - UM He XBaTaeT BOObpa- TyaNnbHOM pPeanbHoCTH.

XeHMe NpeACTaBUTb Ty WA NHYH CUTYaLMo, HEO6XOANMYHO A4N1a Tepanun. Micnonb3o-

BaHe TEXHOOMMIA BUPTYaNbHOV peanbHOCTY MO3BONSET peLunTs 3Ty npo6aemy [53]. 7. BO3MOXHOCTb pa3BUTUS «knbepbosies3HV» BCIeACTBME UCMONb30BaHNA VR-cu-

FONbLIMM NPeVMYLLECTBOM Tepanumn B BUPTYanbHOl pPeanbHoCTU SABNSeTCA NosiB- crem. .
NALLeecs y NauveHTa YyBCcTBO 6e30MacHOCTY, Tak Kak BCe MPOUCXOAALLEe C HUM 8. Hu3Koe KOMMYECTBO MCCNeA0BaHMIA 1 TeOpeTUYeckas NPopaboTaHHOCTL AaH-
ABNAETCA NPOAYKTOM BUPTYasbHOU peanbHOCTU. ITo yBennumsaeT 3GPeKTMBHOCTb HOV TEMAaTVIKL.
Tepanuu, a Takxe co3gaet 6€30MacHbIVi BapUaHT 3KCMO3MLVIOHHON Tepanuu 415 Tex TakuM 06pa3om, Tepanusi C MOMOLLLIO BUPTYasbHOM peanbHOCTL UMeeT psaj, orpa-
NaLMeHTOB, KOTOPbIe He B COCTOSIHUW BblAepXKaTb HanpsKeHue peansHol [54]. HUYEHW. ITO 3aTPYAHAET NOAYUYEHME YNCThIX AaHHbIX MPY MPOBEAEHNM SKCNePUMEH-

TOB, UTO CyLLeCTBEHHO 3aMe/IFeT nosayyeHune pesynbtatos [58].

B YHuBepcuTeTe bapcenoHbl 6bi1 NpoBeeH SKCMEPUMEHT, B paMKax KOTOPOTO ST
Ha KaMepy OnucCbIBanX CBOW MCUXonornyeckme npobiemMbl, a 3aTeM MNpyi MOMOLLM
VR-0UKOB CMOTpeV Ha cebs CO CTOPOHbI 1 MPOBOAWUAN CaMUM cebe NCUXoiormyeckme
KOHCyNbTaLUN.

Takxe KOMaHAOW YHUBEPCUTETCKOro konnesxa JIoHgoHa 1 YHuBepcuTteTa bapceno-
Hbl, 661 NPOBeAEHbI UCMbITAHUS, B KOTOPbIX IFOAN YNPaBAsa/In NepcoHaxem, Ytobsbl
TOT yTeLlW1 PacCTPOEHHOro pebeHka. 3aTemM B popmaTe BMPTyaSbHOW peasbHOCTUN NX
CTaBUAN Ha MeCTOo pebeHka. BcreacTBMe 3TOro y4acTHUKM CTann MeHbLUe cebst KpUTu-
KOBaTb, HAYUW/INCb NO-HOBOMY 06paLLaThCs CO CBOVMU MepexuBaHnuaMu, 1 B pesy/ib-
TaTe Yy HUX 3HaUYNTeNIbHO CHU3WIACh BblPaXeHHOCTb AenpeccrBHbIX CUMMTOMOB [59].

e
|

\

PucyHok 22 - Vicnone3oeaHue VR 019 aHaAU3Q nayueHma.

OZHNM 13 NPenMyLLLeCTB TEXHONOMIA BUPTYasIbHOM peanbHOCTU SABASETCH BO3MOX-
HOCTb AEeTalbHOro M3yYeHUss MPUYUMH MOSABAEHUSA MCUXONOTNYECKNX PACCTPOVICTB,
HanpyMep, TOYHO ONpeAennTb XapakTePUCTUKL OKpYXKatoLern cpeabl, KOTopble Mno-
BbILLAIOT PUCK HEHBNArONPUATHBIX MCUXONOTNYECKNX peakunin B KOHTEKCTe UHAMBUAY-
aflbHbIX pasnnynni [56, 571.

HeCMOTpﬂ Ha 60/1bLLON CMNCOK npenMmyLLecTB, y TEXHOJTOTNMK CyleCTBYET pALd 3HA-
HnNTe/NIbHbIX HEAOCTATKOB:

1. HepocTaTouHbI YPOBEHb «MOTPY>XeHHOCTU» YenoBeka B BUPTYasbHYH 06CTa-
HOBKY MOXET CHU3UTb 3 EeKTUBHOCTL IeUeHUs.

2. 13-3@ HM3KoKavecTBeHHOro MO mnnwu O60pyﬂ,OBaHI/IF| MOXeT CO34aBaTbCA ANCCO-

HaHC MeXJay AeNCTBUSAMU NauMeHTa 1N TeM, YTO MPOUCXOAUT B BUPTYaSIbHOW peab-
HOCTU PucyHok 23 - Micnoss3o8aHue VR Ha ceaHce ncuxomepanesma.
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[MOCTOSIHHO BeAeTCA yyUlleHne TeXHOIOMMIA BUPTYanbHOM peanbHOCTU, B TOM YKC-
ne n paspaboTtka Hosoro 10, Hanpumep, Virtual Reality Medical Center - no3sonset
CUMYNNPOBaTb CUTyaL MW, Bbi3biBatoLye AnckomebopT nan Tpesory y naumeHTa. Oa-
HOBPEMEHHO YCTPOMCTBO CUYMTbLIBAET MoKasaTenn nauueHTa - nynbc, AblxaTenbHbll
PUTM U T.4. U NALNEHT TPEHUPYETCA YCUAMEM BON OCIAbNSATL TPEBOTY.

TexHoNornn BUPTYyasbHOW peanbHOCTV MOTYT BAUATbL Ha GYHKLIMOHaNbHOE COCTOS-
HMe YenoBeka, @ HaxoXxjeHre B BUPTyaSbHOW peanbHOCTUN - Ha ncuxmyeckoe. VR-Te-
panus okasblBaeT 3HaunTeNbHbIN 3PdeKT Ha SIMOLMOHAaNbHOE COCTOSHME NaLuMeHTa.
OcobeHHYI aKTyaJlbHOCTb MMerT pa3paboTky VR-TeXHONOrnM AN MOMOLLY paboThl
ncuxoTepareBsTaM C ayTUCTaMm N JIKAbMU C MOCTTPaBMaTNYeCKMMM NCUXON0TrYecKun-
MU NpobaemMamMu, a Takxe ¢ 1AbMY NPekIoHHOro Bospacta [60].
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TPEEOBAHUSA MOJIb3OBATEJ/IENA MCUXUATPUYECKOM NMOMOLLM K

TEXHOJTOI'MAM VR - MEOVLUNHDI

AsTopbl: 3BEPEBA AHACTACNA AJIEKCAH-
APOBHA, MOCKBUTWHA Y/IbAHA CEPIEEB-
HA, TTY3bIPEB HUKNTA CEPTEEBNY, VIBALLYK
OPECT AMNTPUEBWY

Homep ceungetensctaa: RU 2022621035

EDN: ILZKNY

AHHOTaUWS:

MNMononHsemasn 6a3a AaHHbIX CO34aHa Ha OCHO-
BaHMW aHaNn3a 06e31MyeHHbIX XapakTepucTnk
nonb3oBaTenein NCUXMaTPUUYecKon MOMOLLN,
COAEPXKUT KJMHNKO-NCUXonaTosornyeckme
AaHHble N NHGOPMALMIO O TPeboBaHMAX K NPO-
AyKTaM BUPTYanbHOW peanbHoCTW (Aanee VR)
(nporpammbl 3BM, ycTporicTBa BOCMPOU3BOA-
ctBa VR) Ans MeguumHCKnX Leneli. basa npea-
Ha3HayeHa ANA XpaHeHWa wnHpopmauumm 06
npeAcTaBNeHNAX O BO3MOXHOCTU Tepanuu u

peabunmTaLnm MeHTanbHbIX PacCTPOKCTB Mo-
CpeACcTBOM MCMONb30BaHNA TexHonoruin VR, 06
OTHOLUEHUW aHKeTUPYEeMbIX K OCBOEHUIO U CO-
BEPLUEHCTBOBaHWIO aHHOro BMUAa NcvxuaTpu-
YeCKOM NOMOLLN, X FOTOBHOCTW NCMNONb30BaTh
VR-nporpamMmmsbl A8 neyeHus. basa jaHHbIX MO-
XeT bbITb 1CMONb30BaHa AN BbISBNEHUSA KNU-
HWUKO-MCUXOMNATONOTNYECKNX  OCOHBEHHOCTEN
OTHOLUEHUSA K MHHOBALVMOHHbLIM peLUeHUsM B
MeaunumHe. basa AaHHbIX MO3BOAAET MPOBO-
AUTb MapKeTUHIrOBbIV aHan3 1 TapreTmpoBsa-
Hue VR nporpamMmm BbICOKOTEXHOIOTMYHOW NCK-
XMaTpUYecKom nomMoLwm 1 peabnamtaumm. Tun
3BM: IBM PC-coBmecT. MNK; OC: Windows 7/8/10.

Ccbinka:
https://elibrary.ru/item.asp?id=48492163

NOTEHUWAN MPUMEHEHUSA TEXHOJTOMMIA BUPTYAJIbHOW PEAJIbHOCTU B

MPUKNALHOW NCUXOSIOMMU

POTENTIAL FOR THE USE OF VIRTUAL REALITY TECHNOLOGIES IN APPLIED

PSYCHOLOGY

AsTopsbl: CATBILLEB C.IM., EMEJIBAHOB V.A.
KoHpepeHuma: COBEPLUEHCTBOBAHUE KA-
YECTBA OBPA3SOBAHW/A, Bpatck, 01-04 mapTa
2022 ropa

YAK/UDC: 159.9

AHHOTaAUWA:

B faHHOW cTaTbe paccMaTpuBalOTCA Mepcrek-
TVBbl TEXHONOMNIA BUPTYaJIbHOW peanbHOCTU
Kak MCUXOM0rMYeckoro MHCTpyMeHTa. B pabo-
Te aHanu3npyeTcs OnbIT MPUMEHEHNA BUPTY-
a/lbHON peanbHOCTU B Pa3/INYHbIX 06/1aCTAX
npuknagHom ncuxonorun. OLeHVBarTCA pas-
NIYHble apryMeHTbl; HauMHas ¢ GUHaAHCOBOM
cocTaBnsowWen 1 3akaH4uvBas >3¢pbeKTnBHO-
CTbIO MPUMEHEHUS.

Author(s): Satyshev S.P., Yemelyanov |.A.

Abstract:

This article discusses the prospects of virtual
reality technologies as a psychological tool. The
paper analyzes the experience of using virtual
reality in various fields of applied psychology.
Various arguments are evaluated; starting with
the financial component and ending with the
effectiveness of the application.

Ccbinka:
https://elibrary.ru/item.asp?id=49597963
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NCMNO/Ib3OBAHUE COBPEMEHHbIX TEXHO/TOMMX B MCUXONOTUNN:
METObl BUPTYAJTbHOW PEAJIbHOCTMU
APPLICATIOIN OF MODERN TECHNOLOGIES IN PSYCHOLOGY: METHODS OF VIRTUAL

REALITY

AsTopbl: MA3EHKO AMWTPUV AHAPEEBWY,
LWAAAYNNVHA EKATEPUHA BAYEC/TABOBHA,
METPOB EBFEHU AIMUTPUEBWY, KYMYA H-
KOJ/1b BAYEC/TABOBHA

KoHdepeHuua: AKTYAJIbHbIE HAYYHbIE NC-
CNNEAOBAHNSA, MeH3a, 05 gekabpsa 2022 roaa
YAK/UDC: 740

AHHOTaUWA:

BunptyanbHaa peanbHocTb (VR) okasanacb no-
TeHUManbHO 3PdeKTUBHBIM NHCTPYMEHTOM B
ncmxotepannm N MNMeeT YCTOosBLUMECH MOo3u-
LMW B 3aNafHOM KIVHUYECKOW ncuxonoruu. B
Halle CTpaHe TeXHOJIOMMU TakXKe He CTOAT Ha
MecTe, N Hally yY€Hble aKTUBHO 3amHTepeco-
BaHbl B npuBaeyveHnn VR Kak HOBOro cnocoba
npegocTaBneHNa MeJULIMHCKNX N MCUXON0ru-
yecknx ycnyr. Tak kak VR-TeXHONnormm moryT
cTaTb YacTbio BYAyLLEero KANHUYECKOM NCnXo-
NIOTUW, OYEeHb BaXXHO MIMETb YeTKoe npe/cTaB-
NeHne 0 JOCTOMHCTBaX N BO3MOXHbIX npobie-
Max 3TOro metoja. Mbl nmocrapaemMcsi OCBETUTH
o6e CTOPOHbI NCNONb30BaHWA VR TEXHONOTN
B KJIMHWNYECKOW NCUXONOTMN U PacKpbITb BO3-
MOXHble NepCcneKkTMBbI, B paMKax KOTOPbIX 3TOT
MEeTO/, MOXeT NOBNVATL Ha Tepanuio.

Author(s): Pazenko
Shaidullina Ekaterina
Petrov Evgeny Dmitrievich,
Vyacheslavovna

Dmitry  Andreevich,
Vyacheslavovna,
Kupcha Nikol

Abstract:

Virtual reality (VR) has proven to be a
potentially effective tool in psychotherapy and
has established positions in foreign clinical
psychology. In Russia, technology also does
not stand still, and our scientists are actively
interested in attracting VR as a new way of
providing medical and psychological services.
Since VR technologies can become part of the
future of clinical psychology, it is very important
to have a clear understanding of the advantages
and possible problems of this method. We
will try to highlight both sides of the use of VR
technologies in clinical psychology and reveal
possible perspectives in which this method can
affect therapy.

Ccbinka:
https://elibrary.ru/item.asp?id=49875817

MPUMEHEHUWE TEXHOJTOITMU VR B NMNCUXOJTIOT'MYECKUX UCCJTTIEOOBAHUAX

N MCUXOTEPATUNN

APPLICATION OF VR TECHNOLOGY IN PSYCHOLOGICAL RESEARCH AND

PSYCHOTHERAPY

AsTOpbI: TABPUEA AHACTACUSA ANNEKCEEBHA
KoHdepeHuua: NIYYLAA HAYYHAA CTATbA
2022, NeH3sa, 28 pekabpsa 2022 roga

YAK/UDC: 61:004.94

AHHOTaUWA:
B faHHON CTaTbe paccMaTpuBaeTCd UCMNOob-
30BaHMe B ncuxonorun texHonorun VR ansa
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Author(s): Gavriley Anastasia Alekseevna

Abstract:

This article discusses the use of VR technology
in psychology for research and as a possible
method of psychotherapy. The use of this
technology is due to the most important
advantage over traditional methods in both

NPOBeAeHSA NCCNeL0BaHNA U B KauecTBe BO3-
MOXHOro MeToza ncrxotepanuu. MpumeHeHne
AAHHO TexHonorum obycnaBIMBaeTCs Bax-
HelLWVM NpenMyLLEeCTBOM HaZ TPaANLMOHHBbI-
MV METOZamMu Kak B WUCCNeA0BaHVAX, Tak U B
ncuxoTepanmm - BO3MOXHOCTbHO CO34aTb abco-
JIFOTHO Nt0Bble KCNepPUMeHTa IbHbIe YCI0BUS.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

research and psychotherapy - the ability to
create absolutely any experimental conditions.

Ccblnka:
https://elibrary.ru/item.asp?id=50030129

TEXHOJ1OI'M BUPTYAITIbHOW PEAJTbHOCTU, MPUMEHSEMBDIE B

MPAKTUYECKOWM NCUXONOIrnmn

VIRTUAL REALITY TECHNOLOGIES USED IN PRACTICAL PSYCHOLOGY

AsTopbl: AMNTPUNEBA EJIEHA FOPbEBHA, EM-
LLYPA CBET/TAHA CEPTEEBHA

KoHdepeHuus: BEXTEPEB W COBPEMEH-
HAA MCcKXonornga NNMYHOCTU, KasaHb, 02-
04 okTs6psa 2020 roaa

YAK/UDC: 159.99

AHHOTaUWA:

B HacToslee BpeMs B MNpakTUYecKom Mncuxo-
norvim naeT Mnouck HOBbIX MeTOAOB, GopM WU
TEXHONOrMN ANA NoBbIWeHUA 3G PeKTUBHOCTH
paboTbl cneunanncToB. ABTOPbI, MPOBOAAT
aHaNn3 CoBPeMeHHOro pbiHka VR-TeXHON0rni,
paccMaTpyBarOT BO3MOXHOCTU UX MPUMeEHe-
HVA B paboTe NCMX00ra C KINEeHTOM.

Author(s): Dmitriyeva Yelena
Demtsura Svetlana Sergeyevna

Yuryevna,

Abstract:

Currently, practical psychology is searching
for new methods, forms and technologies to
improve the efficiency of specialists. The authors
analyze the current market of VR technologies
and consider their application in the work of a
psychologist with a client.

Ccbinka:
https://elibrary.ru/item.asp?id=44382268

O HEOOCTATKAX MPUMEHEHUA CUCTEM BUPTYAJIbHOW PEAJIbHOCTU B
SKCMNEPUMEHTAJIbHOW NMCUXONTOIMMK

ABTOpbI: XAAHOB E.A.
XypHan:  APOC/TABCKW
CKWNI BECTHWK
Yupeantenu: Poccuinckoe ncuxosiornyeckoe
obLlecTBo

Nmnakt daktop xypHana B PUVHL, / Impact
Factor: 0,194

YAK/UDC: 159.99

ISSN: 1813-5587

NCUXOJTOINYE-

AHHOTaUWA:
B cTtaTbe 3aTparvBaeTca npouecc paclimpeHus
NCMONBb30BaHUSA WHCTPYMEHTa BUPTYanbHOM

peanbHOCTU B MCUXONOTUK, paccMaTpuBaeT-
Csl MOsIB/IEHVE HOBbIX 3ajay, OrpaHUYeHunin v
C/IOXKHOCTEl MNpUMeHeHNss CUCTeM BUPTyasib-
HOWN peasibHOCTU B 3KCNEepUMEHTasIbHON Mncu-
XONornu.

Ccblnka:
https://elibrary.ru/item.asp?id=32577067
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NMCUXOJTOTMYECKAA PEABUNTTUTAUNA OHKOJTOTMYECKUX MAUUMEHTOB
PSYCHOSOCIAL REHABILITATION OF CANCER PATIENTS

ABTopbl: KABAPAOB MYXAMEZ KAHLUOBW-
EBVY, BAYDP EJIEHA AHATOJIbEBHA, APUW-
LLUIEBCKASA EJTEHA BNIAAVMUMPOBHA
KoHdpepeHUus: HEMPOHAYKA ANa MEANLIN-
Hbl 1 MCUXOJTOTNI, Cyaak, 30 mas - 10 nroHs
2018 roga

AHHOTaAUMA:

OHKOMNCUXONOr pacnonaratoT OrPOMHbIM KO-
INYEeCTBOM  BbICOKOIGPEKTUBHbBIX METOAUK,
KOTOpble ABASIOTCA YCUNMBAKOLWMMMK, BCMOMO-
ratenbHbIMY, NOAAEPXMBAKOLLVMN CPeACTBa-
MU ANA OCHOBHOIO SIe4YeHnsa 1 peabunntaymm
OHKONOrn4Yecknx 6onbHbIX. B nx 3agaum BXo-
AUT He TONbKO W3y4YeHue MNCUXON0rnmyeckmnx
0COBEHHOCTEN OHKOMOrMYeCcknx 60MbHbIX W
OCObeHHOCTel pearvpoBaHMa Ha 3abonesa-
HMe, CNoCcoboB COBNAAAHUSA C 3TOW KPU3UCHON
cuTyaumer, HoO 1 pa3paboTka HOBbIX MeTOA0B
AMATHOCTUKK, MNCUXoTepanuu 1 KOMMIeKc-
HOM peabunuTaumn nayneHToB. B nomoLum
OHKOMCKXO0/I0ra TakxXe HYXAAKTCa BCe Nu1ua,
BOB/IeYeHHble B MNpoLecc eYeHnss OHKOJOoru-
YeCcKoro nauneHTa: poACTBEHHWKN, Bpa4un, Me-
AVUVHCKME cecTpsbl

Author(s): Kabardov M.K.,
Artsishevskaya E.V.

Bauer E.A.,

Abstract:

The oncological psychologists possess the huge
amount of highly effective methodologies,
accelerating, auxiliary, supporting facilities
for the main treatment and rehabilitation
of oncological patients. Their tasks include
the elaboration of new diagnosing,
psychotherapeutic and patient's complex
rehabilitation methods, not only the study
of psychological peculiarities of oncological
patients and their reaction to the disease, ways
to cope this critical situation. All the persons
involved in the oncological patient's treatment
process (relatives, physicians, nurses) also need
the oncological psychologist's assistance

Ccblnka:
https://elibrary.ru/item.asp?id=35323180

MPUMEHEHUE TEXHOJTOM'MU BUPTYAJIbHOW PEAJTIbHOCTU ON14
MCUXOJTIOMMYECKOW PEABUTUTALLIU MALIMEHTOB MOCJIE

MOBPEXXOAEHW FOTOBHOIO MO3TA

ABTopbl: B. C. CopokunHa, HO. HO. HekpacoBa, M.
B. WtepH, HO. A. Nogonbckasn, AnnHa FOpbeBHa
KptoukoBa

XypHan: BupTyanbHble TeEXHOIOTUU B MeANLIN-
He

DOI: https://doi.org/10.46594/2687-
0037_2022_1_1413

ISBN/ISSN:  2686-7958 (Print), 2687-0037
(Online)
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AHHOTaAUWA:

O6LWMpHble MCCeA0BaHNA MOKa3blBalOT, UTO
BUpTyanbHaa peanbHoCcTb (VR) ynydllaeT Kor-
HUTUBHbIE QYHKLUMW N VIMeeT NperMyLLLecTBa B
dunsmyeckon peabunmtaumm NayyeHToB rnocse
NOBpPeXAeHNi FoN0BHOIO MO3ra Kak TpaBMaTu-
4Yeckoro, Tak 1 HeTpaBMaTuyeckoro reHesa. Oa-
HaKO BCe elle CyLlecTByeT HeonpeaeneHHOCTb
B OTHOLUEHUW NPaKTUYHOCTU N 3PdeKTUBHO-
CTW BUPTYyaNbHOW peanbHOCTV B A0NTOCPOY-
HOM KAMHUYeCcKON npakTuke. ViccnepoBaHue

MOKa3ano BO3MOXHOCTb MPVIMEHEHUSA TeXHO-
NOrNv BUPTYanbHOM peanbHOCTU ANA yayulle-
HVA MCUXONOMMYECKOro COCTOSIHUA NauneHToB
C NOCNEeACTBUSAMU LiepebpoBacKynsApHbIX 3a60-

Astopbl: MOCKBUTVHA Y.C., 3BEPEBA A.A.
KoHdepeHumsa: AKTYAJIbHBIE BOTMPOCHI CO-
BEPLLUEHCTBOBAHUSA MEAVLMHCKOW MO-
Mown N MEAVMLMNHCKOTIO OBPA3OBAHWMA,
Benropog, 10-11 mapTta 2022 roga

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

neBaHUI.

Ccbinka:
https://www.medsim.ru/jour/article/view/1413

TEXHOJTIOIMU BUPTYAJIbHOW PEAJIbHOCTU A4 NNEYEHUA
NCUXUYECKNX PACCTPOWUCTB (BbIABJIEHUE TPEEOBAHUN
MOJIb3OBATEJIEM MCUXUATPUYECKOW MOMOLLN)

Ccbinka:
https://elibrary.ru/item.asp?id=49090210

MPUMEHEHUE TEXHOJ1OI'MUY BUPTYATTbHOW PEAJIbHOCTU VR B

NMCUXOJTIOTnU

ABTOpbI: YKAO G

KoHdpepeHums: SKOHOMUKO-MNCUXONOTN-
YECKWE ACMEKTbl PA3BUATUNA SKOHOMUKU
POCCNNCKOW ®EAEPALII B COBPEMEHHbIX
YCJTOBUAX, MockBa, 04-05 ntona 2022 roga

AHHOTaUWA:

The article reflects the concept of virtual reality
as a field of research of three-dimensional
computer graphics and human-machine
interaction, the concepts of holisticconcepts and
theories, as well as the unity of understanding
of the essence of VR and approaches to its
implementation in interdisciplinary research
and psychology are considered [5].

Ccbinka:
https://elibrary.ru/item.asp?id=49187681

OnbIT NTPUMEHEHUA BUPTYAJTbHOW PEAJTbHOCTU 014
MCUXONTONMMYECKOW KOPPEKLUW B 9KCMNEPUMEHTAX C
MOAOE/TMPOBAHUMEM CTPECCOPOB KOCMUYECKOIO INMOJIETA

AsTopbl: PO3SAHOB W.A.,, NBAHOB A.B., PIO-
MWH O.0O., BYBEEB HO.A.

XypHan: METOAONOIMNS COBPEMEHHOW
NcrXonornm

Yupegutenn: O6LWeCcTBO C OrpaHVYeHHOW OT-
BETCTBEHHOCTbIO «MexayHapoaHas Akasemus
NCUXONOTNYECKMX HayK»

NmnakT daktop xypHana B PUVHL, / Impact
Factor: 0,313

The article describes the experience of
using virtual reality (VR) technologies for
psychocorrective purposes. Both passive and
specially designed interactive VR environments
were used. These environments have been
tested in experiments simulating unfavorable
psychological factors of spaceflight. The results
of the approbation show a favorable effect of VR
on the psycho-emotional, psychophysiological
and cognitive sphere of the subjects.
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AHHOTaUWA:

B ctatbe onucaH onbIT NPUMEHEHUS TeXHO-
Norvii BUPTyanbHOW peanbHocTn (BP) B ncu-
XOKOPPEKUMOHHbIX uensx. lNMpuMeHanncs Kak
naccuBHble, TaK U CreLmanbHO pa3paboTaHHble
NHTepakTuBHbIe cpebl BP. 3T cpesbl anpobu-
pPOBaNNCb B 3KCNEPUMEHTaX, MOAENVPYHOLLMX
HebnaronpusATHbIe Ncrxonornyeckmne GakTopsbl
KOCMUYeckoro noséta. PesynbTaTtbl anpoba-
LMW MOoKa3blBatOT 6aaronpuaTHoe BansHue BP
Ha NCUXO3MOLIMOHaNbHY chepy.

2023

Ccblnika:
https://elibrary.ru/item.asp?id=49573468

NMPUMEHEHUE METO4OB VR-TEXHOJTOI'Mi B MCUXONTOTMN U

NMCUXOTEPATUUA

APPLICATION OF VR-TECHNOLOGY METHODS IN PSYCHOLOGY AND

PSYCHOTHERAPY

ABTOpbI: OTEHVNYEHKO W.W.

XypHan: EBPASUNCKNIA COKO3 YYUEHbIX. CE-
PA: MEAATOTMYECKWNE, MCUXONOTMYECKUME
N ®NNTOCOPCKUME HAYKN

Yupegutenun: OO0 «Jlormka+»

YAK/UDC: 159.9

elSSN: 2782-2443

AHHOTauua: PaccmaTprBaeTcd BO3MOXHOCTb
NCNONb30BaHWA VR-TeXHONOrM B NevYeHuu
$0obnn N NHBIX NCUXOPU3NYECKMX COCTOAHN.
Mpobnema onNTUMM3aLNN NCUXNYECKNX COCTO-
AHWI nocpeacTBoM VR-TexHonorvin siBnseTcs
AOCTAaTOYHO aKTyanbHOW B 06/1aCTX MCUXONO0-
rMn. HoBoe CNoBO B NOVICKe MeTOL0B AMarHo-
CTUKW, KOPPEKLUMUN TPEeBOXHbIX COCTOAHUN W
BblsiB/IeH/Ee 0COBeHHOCTe YenoBeka, Nocpes-
CTBOM r/ly6OKOro norpyxeHus B BUPTYasibHYHO
peanbHOCTb.

Author(s): OLENICHENKO L.1.

Abstract:

The possibility of using VR technologies in the
treatment of phobias and other psychophysical
conditions is being considered. The problem
of optimizing mental states through VR
technologies is quite relevant in the field of
psychology. A new word in the search for
diagnostic methods, correction of anxiety states
and identification of human characteristics
through deep immersion in virtual reality.

Ccblnka:
https://elibrary.ru/item.asp?id=49223752

BUPTYAJIbHAS MCUXO1OIUA: KOHTEKCTHbIN Noaxoa

ABTOpbI: BakHNH EneHa EBreHbeBHa, Magxyra
AHatonu leHHaabeBwd, [NouykaeBa [anuHa
BnagumrpoBHa

XypHan: Mcuxonorna yenoseka B 0bpasoBa-
HUU

V3patenscteo: PefepasibHOe rocyfapCcTBeH-
Hoe 6loAXeTHoe obpa3oBaTe/ibHOEe yuypexje-
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HVe BbiCLLero obpasoBaHUs «POCCUCKUIA rO-
CyAapCTBEHHbI Nejarornyeckuin yHmBepcmuTeT
nm. A. . TepueHa»

DOI: https://www.doi.org/10.33910/2686-9527-
2002-4-3-257-267

YAK/UDC: 159.9

elSSN: 2686-9527

AHHOTaUWA:

BBeaeHune

AKTyaJIbHOCTb TeMbl UCCNefOoBaHNA CBS3aHa,
npexge Bcero, C TeM, YTO C MOMOLLIbIO MOHATUSA
«KOHTEKCT» MOXHO MPOACHUTbL B3aVIMOCBA3aH-
HOCTb N OAHOBPEMEHHY HeCBOAVMOCTb APYr
K APYry pas/inyHbIX TUTMOB peanbHOCTen, pac-
KPbITb CYLLHOCTb OTHOLUEHUIA Mexay HUMUK. C
3TUX MO3UNLMIA BUPTYyanbHas MNCUXONOTUS Mo-
HVYMaeT BUPTYaNbHOCTb MCUXUYECKOro He Kak
annpeHOMeH MaTepumn, HO Kak paBHOMPaBHYH
peanbHOCTb B KOHTEKCTe MaTepuasibHON pe-
aJlbHOCTW.

Llenb nccnepoBaHma

OCHOBbIBasACb Ha MAesAX KOHTEKCTHOro MOAXo-
fia, PacCMOTpPeTb KOHLenTyanbHO-TeopeTnYe-
CKVie OCHOBbI BUPTYaJIbHOW MCUXONOTNN.
3ajayn nccnepoBaHUA

1) Ha ocCHOBe peTpoCneKTVBHOro aHanmsa
NpeAcTaB/lieHN 0 peHOMeHe «BUPTYalbHbIN»
B pa3/INYHbIE NCTOPUYECKME 3NOXU CHOPMUPO-
BaTb KOHLEMNTya/lbHO-TeopeTnyeckme OCHOBbI
BUPTYa/IbHOW MCUXONOTN;

2) OCHOBbIBafACb Ha COBPEMEHHbIX JAOCTUXe-
HUAX B 061aCTV BUPTYaJIUCTUKN, KBAHTOBOW
du3NKK, NCUXONOrnK, KOHLLeNTYyan3npoBaTb
NAer BUPTYasIbHOM MCUXONOTNK;

3) NpeAcCTaBUTbL KOHTEKCTyanbHOe onpejene-
HVYe peanbHOCTM W 06OCHOBaTb Heobxoau-
MOCTb PacCMOTPEHUs B pamMkax TeopeTuye-
CKVIX TMONOXEHWA BUPTYasbHOM MCUXONOTNN
He TO/IbKO MCUXWKW B KOHTeKCTe un3nyeckomn
N COLMaNbHON, a TakxXe Ky/ibTYpHOW peasibHO-
CTW, HO N GU3NYECKYHO peanbHOCTb B KOHTEKCTe
MCUXUKMN.

MaTepuansl N MeToAbl

B xoae vccnesoBaHNsA MPUMEHSNNCE TEOPETU-
YecknU aHanms 1 oboblieHre GnIocoPckon,
NCTOPUYECKOI, NCUXONOTNYECKOW, COLMONOTU-
YecKon, KyNbTypOsIOrMyYeckon 1 negarorvye-
cko nutepaTypsbl. Mpy BbIGOPE METOAOB UC-
cnefoBaHUSA MPUHUMANUCb BO BHUMaHMe Lenu,
3a/la4M KOHKPETHOro 3Tana, KoHuenTyasibHble
NoAXOAbl, peasin30oBaHHble B WCCIeL0BaHUN.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

Pe3ynbTaThbl nccieoBaHUS

MpeacTaBieHa XapakTepucTuka BUPTYyalbHOM
NCUXONOTVN Yepes MPU3My KOHLEenTyaslbHbIX
MONOXEHUIM KOHTEKCTHoro nogxoaa. Ocoboe
BH/UMaHWe yJefieHO OB6O0CHOBAHWIO MOHATUIN-
HO-KaTeropvanbHOro arnnapaTta BUPTYanbHOW
NCUXONOTVIN KaK HOBOW OTPac/I HAyYHOT O 3Ha-
HUA. [py paccMoTpeHUn ¢(peHOMEHOB BUPTY-
aJIbHOW MCUXOIOrN NpesCcTaBaeH aHanuns rnpo-
NCXOXAEHWNSA 1 coAep>KaTeNbHOro HarnoJIHeHS
TepMUHA «BUPTYasibHbIN» B NCTOPUYECKON pe-
TpocrnekTMBe. Ha OCHOBe TeopeTNYeckoro aHa-
N3a nuTepatypbl No npobieme ncciefoBaHUA
aBTOPbl BrepBble NPeACTaBASAT KOHTEKCTY-
aNbHOe onpegeneHve peasibHOCTU N 0B6OCHO-
BbIBalOT HEOOXOANMOCTb PaCCMOTPEHMA B pam-
KaxX TeopeTuyeckmx MosoXeHVin BUPTyalbHON
NCUXONOTUN He TONbKO MCUXUKN B KOHTEKCTe
dur3mnyeckor, counanbHOM U KYNbTYpHOW pe-
anbHOCTN, a Takxe GU3NYeCcKon peanbHOCTU B
KOHTEKCTe MCUXUKN. 3akitoveHne. KoHTekcTy-
aNbHoe onpejeneHne peanbHOCTV 3aK/itoyaeT-
Csl B MOHMMaHUK ee Kak (aKTUBHOr0) KOHTEKCTa
ANa Ntoboro obbekTa, MMEHHO 3TOW aKTUBHO-
CTbIO N NOPOXZAAKOLLEro, N U3MEHSAKLLEro 3ToT
06BbeKT.

Ccbinka:
https://cyberleninka.ru/article/n/virtualnaya-
psihologiya-kontekstnyy-podhod
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BUPTYAJIbHOM PEAJTbHOCTMU

TECHNOLOGIES

AsTopbl: KY3bMWHA EKATEPVHA CEPTEEBHA,
MAJTMIHOBCKASA EJTEHA JIEOHVWOBHA
Homep nateHTa: RU 2766391 C1

AHHOTaUWS:

N306peTeHne OTHOCUTCA K MeAULMHe, a UMeH-
HO K Crocoby aHanm3a MnoBefeHUs WCMbITye-
MOro A8 BbIABNEHUS ero MnCcMxXonornyeckmx
0CObeHHOCTelr NocpesCcTBOM TEXHOOMMIA BUP-
TyaZlbHOW peasibHOCTW. [Tpy 3TOM Ha UCnbITye-
MOro HaZeBaloT AATUMKW KOHTPOSA Gu3noso-
rMyeckmMx napamMeTpos, a Takxe yCTPONCTBO ANS
BUPTYa/IbHOW peanbHOCTU U HAYLLUHWKW, Ha KO-
TOpble NepesaroT VHTEePaKTUBHbLIN ayAN0BU3Y-
a/IbHbIA KOHTEHT, MOAENVPYHOLLMIA CTPECCOBYHO
cnTyaumo. O4HOBPEMEHHO AaHHble O peakLmnm
NCNbITYEMOrO N AaHHble C JaTYNKOB rnepejaroT
Ha yCTPOWCTBO BM3yanmsauuun. B npouecce au-
arHOCTUKW ANHAMNYECKM MEHSAIOT COAepKaHue
ayANOBUN3YyasbHOr0 KOHTEHTa NyTeM CO3JaHuS
HOBbIX WHTEPaKTUBHbIX 3/1eMeHTOB, MOoANU-
LMpys TeM CamMbIM YC/I0BUA CTPECCOBOWN CUTY-
auun B 3aBUCKMOCTW OT pe3y/ibTaToB U3Me-
PeHVI AaTUYMKOB KOHTPOA GU3NONOrNYecKmX
napamMeTpoB W peakumn ucnbiTyemoro. Ans
3TOr0 UCMNONBL3YHT 6a3y AaHHbLIX MPUIOXKEHN
AN MOZENVIPOBAHWNA PasINYHbIX CUTyaLni
ANA ANArHOCTUKN TNYHOCTHBIX KayecTs, npes-
CTaBNSAOWMX COBOM MHTEepaKTUBHYI cpegy,
BbIMOJIHEHHYIO C BO3MOXHOCTbIO B3anMOZeu-
CTBUS C BUPTYalbHbIMW 3/IeMEHTaMn N COMpo-
BOX/JeHWA B3aVIMO/eiICTBUIA ayANOBU3YyabHbI-
MU abdekTamu. MpunoxeHne ¢ 6a30M AaHHbIX
NHTEePaKTUBHbIX 3/IEMEHTOB BbIMOJIHEHO C BO3-
MOXHOCTbIO BCTPaMBaHWA NH060ro 3nemMeHTa B
3anyLleHHoe MNpuIoXeHne AN MOoAennpoBa-
HUA Pa3NNYHbIX CUTYaLMiA, @ TakKe C BO3MOX-
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Crnocob AHAJTU3A NMOBEOEHWNA UCTIbITYEMOI'O AJ14 BbIABJTEHUA ElNO
NCUXOJNTOMTMYECKUX OCOBEHHOCTEN MOCPEACTBOM TEXHOIOMMA

METHOD FOR ANALYSING BEHAVIOUR OF PERSON BEING TESTED TO IDENTIFY
HIS/HER PSYCHOLOGICAL CHARACTERISTICS BY MEANS OF VIRTUAL REALITY

Abstract:

Field: medicine.

Substance

Invention relates to medicine, namely to
a method for analysing the behaviour
of a person being tested for identifying
psychological characteristics by means of
virtual reality technologies. Person being
tested is put on sensors for monitoring
physiological parameters, as well as a virtual
reality device and headphones, to which
interactive audiovisual content simulating a
stress situation is transmitted. Simultaneously,
data on the reaction of the person being tested
and data from the sensors are transmitted
to the imaging device. In the process of
diagnostics, the content of the audiovisual
content is dynamically changed by creating new
interactive elements, thereby modifying the
conditions of the stress situation depending
on the results of measuring the sensors for
controlling physiological parameters and the
response of the person being tested. To this end,
a database of applications is used to simulate
various situations for diagnosing personal
qualities, which is an interactive environment
configured to interact with virtual elements
and accompany interactions with audiovisual
effects. Application with database of interactive
elements is made with possibility to embed
any element into launched application for
simulation of various situations, as well as with
the possibility of creating interactive elements
and subsequent integration into the launched
application for simulating various situations.
At any moment in time, specialized specialists
are provided with access to the entire set

HOCTBbIO CO34aHNA MHTEPAKTUBHbIX 3/1IeMEHTOB
N nocsegyrowen UHTerpaumm B 3anyLleHHoe
NpUIOXEHMEe AN MOAENMPOBAHUS Pa3INYHbIX
cnTyauumin. B nrob6o MOMEHT BpeMeHW Mpo-
bunbHbLIM cneyyanncTam obecneymBaeTcs Ao0-
CTyN KO BCeM COBOKYMHOCTU MHTEPAKTUBHbIX
3/1EMEHTOB M3 MNPUNOXEHUA C 6a30M AaHHbIX
NHTEPAKTUBHbIX 3/1€eMEeHTOB BHe 3aBUCUMO-
CTU OT M3HAYaJIbHO 3anyLleHHOro npuaoXe-
HVS, MOAY/IPYHOLLLEro CTPeCcCoBY CUTyaLMo.
ABTOMATUYECKN aHaNM3MPYKT B YCTPONCTBE
yrnpaBieHnss B pexume peanbHOro BpemeHu
faHHble C AaTyMKoB. Ha ocHOBe aHanu3a Bbl-
AatoT NpodUabHBIM Cneynanmctam pekoMeH-
Jaunn O KOPPEKTUPOBKE YCI0BUIA CTPECCOBOM
cnTyaumn. locturaetcs noBbllLeHMe TOYHOCTU
AVArHOCTUKN NNYHOCTHBIX KayecTB MyTeM CHS-
TS OrpaHnYeHn’ NpoduabHOro cneumanncTa
BbIGOPOM OZHOr0 13 3apaHee NpeaycMOTpPeH-
HbIX BapMaHTOB ayANOBU3YaNbHOMO KOHTEHTA
C Y4eTOM AMHAMUYECKN U3MEHSIOLLMXCS YC10-
BUIA, KOTOpPbIe 3a4at0T NpoduabHbIe CrieLnanu-
CTbl, C BO3MOXHOCTbH KOPPEKTUPOBKIN YC/TIOBUI
cTpeccoBou cutyaumu. 2 3.n. ¢-nel, 1 ., 1 np.

of interactive elements from an application
with a database of interactive elements
regardless of the initially launched application
which modulates the stress situation. Data
from sensors is automatically analysed in
the control device in real time. Based on the
analysis, the specialized specialists are given
recommendations on correcting the conditions
of the stress situation.

Effect

Enabling increase in the accuracy of diagnosing
personal qualities by removing the limitations
of the specialized specialist by selecting one of
the pre-determined versions of the audiovisual
content taking into account dynamically
changing conditions, which are set by profile
specialists, with possibility of correcting
conditions of stress situation. 3 cl, 1 dwg, 1 ex

Ccbinka:
https://elibrary.ru/item.asp?id=48139981

nogxonbl K MCUXOTEPAMUUN XPOHUYECKOW CKEJTETHO-MbILLEYHOWN

BOJIN

AsTopsbl: MNeTtennH Amutpuin Cepreesund, McTo-
muHa H.C., Uanko A.C., Maromegos A.A., be3py-
koB B.E., Kouepruna M.C., FTammnposa A.H., Bo-
nens b.A.

XypHan: HeBponorus, HemponcmxmaTpus, ncu-
XocomMatumka

N3paTtenbcTBo: O6LWECTBO C OrpaHUYEHHON OT-
BeTCcTBeHHOCTbLIO «/IMA-Tpecc»

DOI: 10.14412/2074-2711-2022-3-68-73

ISSN: TMeuatHblin: 2074-2711 3SNeKTPOHHbIN:
2310-1342

AHHOTaUWA:

BegeHne nauyneHTOB C XPOHUYECKOWN CkesneT-
HO-MbILLEYHOW 60NbH ABASETCS BaXXHOW 6MO-
MeAVLVHCKON NpobieMol B CBA3U C LUMPOKOW

PacrnpoOCTPaHEHHOCTbIO AAHHOM MNaToNornn ©
ee pe3nCTEHTHOCTbIO K TepaneBTUYeckM BMe-
waTenbcTBam. lcuxocoumanbHble  GakTopbl
NrPaKoT 3aMeTHY posib B GOPMUPOBAHUN ©
noAjepXaHun XpoHuyeckonm 6onn. B cBssn ¢
3TUM MCKXoTepaneBTUYeCcKas NOMOLLb OYeHb
BaXHa B BeAEeHNM MaLMeHTOB C XPOHNYECKOW
60/bl0 B pamKax MynbTUANCLUMINHAPHOIO
neyeHuns. B HacToseM o63ope 06CyxaaroTCA
OCHOBHble MNCUXOoTepaneBTNYecKne MoAXOAbl,
nofyYnBLLUNE NMPUMEHEHME MPU XPOHNYECKOW
CKeNneTHO-MbILLeYHOM 60a1: KOFHUTUBHO-MO-
BeJeH4yeckass Tepanus, Tepanus OCO3HaHHO-
CTW, NcuxoaHanms, rmnHo3. MNpeactaBneHa 06-
wasa nHpopmMauma O CyLLHOCTU 06CyXAaeMblX
MeTOAVK U AoKa3aTenbHOW 6ase 1x npumeHe-
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HUS NpU XpoHuyeckon 6onun. MNMpogemMoHCTpu-
poBaHa goctoBepHas 3$peKTUBHOCTb KOTHW-
TMBHO-NOBeJeHYeCcKor Tepanuu n MeTOAMK,
OCHOBAHHbIX Ha Tepanum 0CO3HAHHOCTN.

2023

Ccblnika:
https://cyberleninka.ru/article/n/podhody-

k-psihoterapii-hronicheskoy-skeletno-
myshechnoy-boli

BUPTYAJIbHAA PEAJIbHOCTb KAK METO4 NMEPCOHNDOUKALWU ONA
TPEHUPOBKU NAMATU N BHUMAHUA (HECUCTEMATUYECKNIA OB30P)

ABTopbI: J1. M. lpoTacosa, C. I'. 3aneknH, I'. B.
LLHangep, 3. A. Haymos, E. M. KameHckux, M. A.
TnToBa

XypHan: Poccniicknii HeBPOIOrMYeCKNin Xyp-
Han

DOI: https://doi.org/10.30629/2658-7947-2022-
27-6-5-12

ISSN: 2658-7947 (Print), 2686-7192 (Online)

AHHOTaUWA:

OAHVUM 13 nocnegHnx AOCTUXEeHWn B obna-
CTV MeANUVHbI ABNAeTCH BHeApeHune B Ku-
HUYeCKYy MNPakKTUKy TEeXHONOrViA KoMMbloTe-
PU3NPOBAHHbBIX TPEHWPOBOK W BUPTYasibHOM
peanbHoCTM (BP), KOoTOpble co3aatoT HOBblE
BO3MOXHOCTV HeMeMKAaMeHTO3HOW npeBeH-
UMK, a Takxke neyeHVs ANs N0Aen, cTpajato-
LLMX KOTHUTVBHbLIMY HapyLUEeHNAMMN.

Llenb nccnepgoBaHmsa

3yueHre ncnosib30BaHMA KNacCnYecknx (KoH-
BEHLVIOHA/IbHbIX), KOMMNbIOTEPN3NPOBAHHbLIX U
BP-TpeHMPOBOK C 1CNONb30BaHNEM HEVPOUH-
TepdelcoB, OPUeHTUPOBAHHbIX Ha NMpodurIak-
TUKY N peabunntaumio GyHKUMOHANBbHbIX W3-
MEeHeHWIN BbICLLEN HEPBHOW AeATe/IbHOCTU.
MeToAbl

B mapTe 2022 r. 6b11 NpoBeAeH MOWCK Hayu-
HbIX MO/HOTEKCTOBbLIX Ny6AnKaunii ¢ UCNOoNb-
30BaHMeM 3/1eKTPOHHbIX 6a3 gaHHbIX PUHLL,
PubMed n Google Scholar. Ana 3anpoca wc-
NoJIb30BaNNCh CeytoLLme KaYeBble C10Ba U
nx kKoMbunHaumn: «dementiax», «aging» 1 «virtual
reality». CtaTbn, npeAcTaBAsflOLLME VHTepec
AN 3TOro 0630pa, AOMKHbI OblNM NPONTK pe-
LeH31poBaHue, bbiTb ONy6a1MKOBaHbl He MO34-
Hee 2015 r. 1 6bITb HaNMCaHbl Ha aHININCKOM
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NN PYCCKOM A3bIKaX.
Pe3synbTaThl
PaccMoTpeHbl OCHOBHble MeToAbl U 3ddeKTbl
HemMeANKaMeHTO3HbIX BMeLlaTeNbCTB Yy Ntojen
C KOTHUTUBHbLIMU HapyLUeHVAMU, npenmyLle-
CTBa W HEAOCTATKU NPUMEHAOLLMNXCA METOAMK.
Takxe nokKasaHbl OCHOBHble MpPenMyLLLecTBa
TexHonorun BP kak npocrtoro, 6e3omnacHoro u
3¢ PekTMBHOro MeToja, B Koppekumm byHKUM-
OHa/IbHbIX V3MeHEeHWI BbICLLUEN HEPBHOW Jes-
TeNIbHOCTW.
3akntoveHne

BP obnasaetr 60nblIMM NOTEHUMANIOM ANA
npoBeAeHNa MepCoHNPULMPOBAHHBLIX KOTHW-
TUBHbIX TPEHNPOBOK.

Ccbinka:
https://www.r-n-j.com/jour/article/view/366
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OANDODEPEHUUNPOBAHHAA NMCUXOKOPPEKLIMA B KOMIMJTIEKCHOW
PEABUTUTALUU NALUMEHTOB C XPOHUYECKOW BOJ1bIO B CMUHE

ABTOpbl: A.B. KoTenbHrkoBa, A.C. TrxoHOBa,
A.A. KykwinHa, I'.A. TkayeHko

XypHan: BecTHMK ncrxotepanuin. Ne 82
Yupegutens: degepanbHoe rocyjapcreseHHoe
6ro4KeTHOe  yupexzaeHune «Bcepoccuinckmia
LEeHTP 3KCTPEHHOMN N PajUaLOHHON MeanLM-
Hbl M. A.M. Huknpoposa» MYC Poccun
Nmnakt ¢aktop XxypHana B PUVHL, / Impact
Factor: 0,608

DOI: 10.25016/2782-652X-2022-0-82-50-60
YAK/UDC: 159.9.07 : 616.711-009.7
ISBN/ISSN: 0132-182X (print),
(online)

2782-652X

AHHOTaUWA:

AKMYyQa/n16HOCMb

XpoHu4eckasa 60/b B CvHe npeacTaBaseT co-
6011 KOMMNAeKCHbIN ¢eHOMeH, BO3HNKAOLWMNIA B
pe3ynbTaTte AVHAMUYeCcKOro B3aMMOZAEeNCcTBUSA
6r0N0rnYeckmnx, MCUXONOrNYEeCKUX N COLMO-
KyNbTYPHbIX AeTepMUHAHT, 1 TpebyeT 0coboro
BHVMAaHWSA CO CTOPOHbI CNELMannCcToB My/bTU-
ANCUMNAVHAPHOW peabunmnTauioOHHOM KOMaH-
Abl. NHTeHCMBHOE 1 pacTaHyToe BO BpPeMeHU
nepexviBaHne 6011 NPUBOAUT K CHUKEHUIO
CrNocobHOCTN BOCAPUATUS UHPOPMALIMOHHOW
Harpy3kym 1 camoaHanns3a, GOopMUPOBAHMUIO
naTtonornyeckoro natrepHa 6oneBoro nose-
AeHNS, UTO yMeHbLuaeT 3$deKTUBHOCTL 0bLLe-
NPU3HAHHOIO MeToAa KOrHUTUBHO-MOBEAEH-
Yeckow NcmxoTepanun 1 0bpaLlaeT BHUMaHMeE
CNeunanicToB Ha MpPUMEHeHVe XOonucTuye-
CKMX MNOAXOAOB, B YaCTHOCTU paboTy ¢ obpas-
HO chepoin yenoseka. B To xe Bpems, nonu-
BapMaHTHOCTb 1 BO3MOXHOCTb Bblbopa cpeaun
Pa3NINYHbIX MPUEMOB U TEXHUK, B TOM 4uncC/e
NCMONb3YHLLMX COBPEMEHHblE BbICOKOTEXHO-
NOTNYHbIE MHCTPYMEHTbI, TPEBYHOT AeTaNbHOro
N3yYeHnst MoKa3aHWn 1 NPOTVMBOMOKA3aHUI K
NX 06OCHOBAHHOMY 1 6e30MacHOMY MCMOb30-
BaHWIO.

Lenb - oueHka 3¢eKTMBHOCTU BKIHOYEHUS
Pa3/INYHbIX BUAOB MCUXOKOPPEKLMN B KOM-
NJEKCHY0 peabunnTauuio naumeHToB C Xpo-
HMYeCKO 6ONbHO, pa3BmBLLENCS Ha GOHe Aop-
conaTuu.

Memodosnozus

C nomMoLLblo ncuxoamarHoctuyeckoro «Onpo-
CHUKa 6onn Mak-T'mnna» nccnesoBanocb cybb-
eKTVBHOe BocnpuaTre 6onn y 166 naymMeHToB,
HaXo4MBLUMXCA Ha BTOPOM, CTaLMIOHaPHOM,
3Tane MeAnUMHCKON peabunutaumun. Mpoaon-
XUTENIbHOCTb YMEPEHHOW MO WHTEHCUBHOCTU
6onun coctasmna (10,9 + 9,0) net. Ansa nposese-
HUSA MCUXOKOPPEKLMX NaumeHTbl 6bl1n paHao-
MU3NPOBaHbI B YeTblpe rpynribl: ABE OCHOBHbIX,
rpyrnna CpaBHEHWA W KOHTPOJbHaA rpynna.
MayneHTbl OCHOBHbIX FPyMnMn WU rpynnbl CPpaB-
HEeHUs MNoCelan 3aHATUS C MeANLNHCKAM
ncruxonoromM B «LLKone nayrieHTa», nauneHThbl
OCHOBHbIX TPynn AOMOJIHUTENLHO - 3aHATUSA
no apT-tepanuu Nnbo npoueaypbl C MCNONb30-
BaHMem «llinema BMPTyasibHON PeanbHOCTU»;
nayyeHTbl KOHTPO/ILHOW Tpynmnbl BO BpeMs
npebbiBaHNA B CTauMoHape 6blin 3a4eliCcTBo-
BaHbl TO/IbKO B MCUXOAMATHOCTUYECKMX Mepo-
NPUATUAX C BO3MOXHOCTbIO MOJIyYeHUs Mncu-
XOKOPPEKUMOHHbIX YC/yr rnocsie 3aBepLueHuns
CTaLVIOHAPHOro 3Tana MeAuLnHCKON peabunm-
Taymn.

Pe3ysnemamel u ux aHA/U3

Ha ocHoBaHun AnddepeHLManbHOro noaxo-
Aa K onpejeneHnio Ka4yeCcTBEHHbIX XapaKTepu-
CTVK 60711 (HOUMLENTUBHbLIN AW CMELUAHHbIA)
6b1710 NokasaHo, YTo y 58,4% nayreHToB 60/1b
HOCMNa HOUMLUENTUBHbLIV XapakTep, y 41,6% -
CMeLUaHHbIN (Herponatuyecknin n ANChyHK-
LUMOHabHbIN). AHANN3 3HAYVMOCTU Pa3NNYnNii
B Be/NUYMHEe CABUra WHTEHCUBHOCTW 6011 B
rpyrnnax rnaumeHToB C HOUMLIENTUBHOW H60/1bH0
B 3aBWCMMOCTM OT XapakTepa peabunutauu-
OHHbIX MepONpUATUA  NPOAEMOHCTPUPOBA
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MaKCVMaJibHble YNy4ylleHWs ToNbKOo Ha ¢oHe
npoBeAeHns apT-TepaneBTUYeCKUX 3aHATUMN.
B cnyuyae naumeHTOB CO CMellaHHOW 60/bHo
661710 3aPUKCMPOBAHO, UTO JOCTOBEPHbIE CABW-
r B pe3ynbTaTe npoBejeHns peabnintayyioH-
HbIX MEpPONPUSATUIA MPON3OLLNW B TPynre, rae
B KOMMIEKCHYHO NMCUXOKOPPEKLMIO BbIN0 BKIIHO-
YeHO COMPOBOX/JeHME C UCMOb30BaHNEM Bbl-
COKOTEXHOJIOTMYHOIO CpeAcTBa BUPTYasIbHO
peanbHOCTU (VR-WNem), 1 B rpynne, ¢ KOTOPOW
NPOBOAVINCE 3aHATUSA B «LLkone maumeHTa.
MonyyeHHble pe3ynbTaTbl MOTYT 6bITb 06BAC-
HeHbl C Y4YeTOM MCUXONOrNYeCKMX MexXaHW3-
MOB CEHCOPHOV NepepaboTky y NauneHToB COo
CMellaHHON 60nbl0 K CBUAETENbCTBOBATbL O
MeHbLLUen cTerneHn 3PpHeKTUBHOCTN KOMIMIeKC-
HbIX BUAOB MCUXOKOPPEKLNM, B CPaBHEHUN C

2023

OZAHOKOMMOHEHTHbIM BO3AeNCcTBMEM MNpu pa-
6oTe C 60MeBbIMY OLLYyLIEeHUAMN CMEeLLUaHHON
MOZAANbHOCTH.

3akntoyeHue

Pe3ynbTaTbl NpOBEeAEHHOr0 1CCIe0BaHMS MNo-
Kazanm, 4to crneumduka MHTPANCUXNYECKON
06paboTKM CeHCopHOW MHPopmMaumn y nauyu-
E€HTOB C XPOHWYeCKMM 60/M1eBbIM CUHAPOMOM
Ha ¢oHe gopconaTtuii onpezensier Lenecoo-
6pa3HOCTb MnocTpoeHns anddepeHUMpoBaH-
HOr0 NCUXOKOPPEKLMOHHOIO NpoLiecca B 3aBu-
CMOCTM OT XapakTepa 60nMu.

Ccblnka:
https://nrcerm.ru/files/gurnalVP/vestnik_82.
pdf#page=52

AKTYAJIbHOCTb MPUMEHEHUSA MOBUJIbHbIX TEXHO1IOTMIA U
MWHCTPYMEHTOB BUPTYAJIbHOW PEAJTbHOCTU B NCUXOTEPANMNA B

YCITOBUAX BCEMUPHOIO KPU3UCA

ABTOpbl: JlaBpnk OkcaHa BunktoposHa, Butep
EneHa BuktopoBHa

XypHan: BecTHUK YHuBepcuTeTa POCCUINCKON
akazeMunm 0bpa3oBaHUS

N3paTtenscTBo: Obpa3oBaTe/sibHOE YacTHOe yu-
pexzeHune Bbicllero obpasoBaHnsa «MexayHa-
POAHbIA MHHOBALIMOHHbIN YHNBEPCUTET»

DOI: 10.24411/2072-5833-2020-10026
ISBN/ISSN: 2072-5833

AHHOTaUWA:

B cTtaTbe paccmaTpmBaeTcs akTyasbHOCTb UC-
NOJIb30BaHWA TEXHOJIOTUA BUPTYyaNbHON pe-
aNnbHOCTU, MPUMeEHseMbIX B TCUXoTepanes-
TUYECKOM MpakTuke C LUenbl YyBelnYeHUs
AOCTYMHOCTW McuxoTepanun AN LWUPOKOro
Kpyra nosib3oBaTenieil B yCI0BUAX NaHAEMUU
1 BCEMUPHOIO KpuU3nca. AHaNM3npyTca npu-
NIOXEHWNSA AN MOBUNbHBIX YCTPOMCTB, Harnpas-
JIeHHble Ha camoperynaumto. PaccmatpumBaroT-
Cs1 BONPOChl 6€30MacHOCTY OTKPbLITOro AoCTyna
K N0A406HbIM MporpamMmmMam. B ctatbe oTMevaeT-
csl, UTo VR-Tepanus LUMPOKOM HanpaBieHHOCTH
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BMO/IHe OTBeyaeT 0b6LeMMPOBOMY TpeHAy Ha
camoperynauno 1 camoobpasosaHve B 06na-
CTU NCUXONOTUN K MCcMxoTepanun. BupTtyanb-
Hasi peanbHOCTb MOXET BOCMPUHNMATLCHA He
TONbKO Kak CaMOCTOATE/IbHbIA MHCTPYMEHT, HO
N KaK MOTUBALMOHHBIA NCTOYHUK, C MOMOLLbHO
VR MOXHO He TOJIbKO peLunTb CTapyto npobne-
MY, HO 1 «MpOKayaTb» onpejeneHHbl HaBbIK.
OzHako npobnemMa NprYMeHeHus LWPOKON ay-
AVTOPUYEN MOBUNBHbBIX MPUIOXKEHUA C TeXHO-
norviern BUPTYaNbHOW peanbHOCTU 3aKJ/i4ya-
eTcs B TOM, UTO TEXHO/IOMM HEeObXOANMO He
TONBbKO N3yYaTb, HO U GOPMUPOBATbL 3aKOHOAA-
TeNnbHy 6asy, peryinmpyroLLyo HOpMbl paspa-
60TKM 1 1UCMOJIb30BaHNSA AAHHOIO NHCTPYMEH-
Ta.

Ccblnka:
https://cyberleninka.ru/article/n/aktualnost-
primeneniya-mobilnyh-tehnologiy-i-
instrumentov-virtualnoy-realnosti-v-
psihoterapii-v-usloviyah-vsemirnogo-krizisa

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

TEXHOJ1OI'M BUPTYATTIbHOW PEAJTIbBHOCTU M BO3SMOXXHOCTHU
X NCNOJIbSOBAHUNA B NMCUXOTEPAINMUN: K MHXEHEPHO-
NMCUXOJTOTMYECKOMY AHAJTN3Y MNEPBOINPUYNH

ABTOpPBLI: NpoHVH M. A.

KoHdepeHuusa: Xl  mMexayHapogHas Hayu-
HO-NpakTnyeckaa KoHdepeHunsa (MockBa, 15-
16 anpena 2021 roga)

YAK/UDC: 004.9+15

ISBN/ISSN: 978-5-98547-138-0

AHHOTaUWA:

B ctaTtbe B OkaToM BuUAe MpejCTaBneHa KOH-
LenTyasnbHasa CTPYKTypa KOrHUTUBHbIX 3TVOJIO-
A — NepBONPUYNH — UHXEHEePHO-MNCUXO0N0-
rMYeckunx

3aTPyAHEHUN pa3paboTUumKoB U nccieoBare-
Nen, NbITALWMXCA BOCMNONb30BaTbCA MPOrHo-
31pyeMbIMU BO3MOXHOCTAMU TEXHONOIMUIA BUP-
TyanbHoW (virtual

reality — VR), gononHeHHoM (augmented reality
— AR) 1 3aMeCcTuUTeIbHOW

(substitutional reality — SR) peanbHocTen B Le-
NnAX ncmxotepanum

Ccbinka:

http://www?2.rsuh.ru/binary/
object_4.1623258039.29243.pdf#page=172

TEXHOJ1OI'M BUPTYATTIbHOW PEAJIbHOCTU, MPUMEHAEMbBIE B

MPAKTUYECKOW NCUXOJTOTMU

VIRTUAL REALITY TECHNOLOGIES USED IN PRACTICAL PSYCHOLOGY

ABTOpbI: IMnTpresa EneHa HOpbeBHa, Jemuy-
pa CeBeTnaHa CepreesHa
YAK/UDC: 159.99

AHHOTaUWA:

B HacTosiLLee BpemMsa B MpPaKTU4YecKor MCuxo-
NOrnMn NAeT MOUCK HOBbIX MeToA0B, opM W
TEXHONIOTVIA ANst NOoBbIWeHUA 3GPeKTUBHOCTY
paboTbl cneynanncToB. ABTOPbI, MPOBOAAT
aHann3 COBPEeMEeHHOro pbiHKa VR-TeXHONorui,
paccMaTpMBAKOT BO3MOXHOCTU WX MpUMeHe-
HMA B paboTe NCMX0a0ra C KANEeHTOM.

Author(s): Dmitriyeva Yelena
Demtsura Svetlana Sergeyevna

Yuryevna,

Abstract:

Currently, practical psychology is searching
for new methods, forms and technologies to
improve the efficiency of specialists. The authors
analyze the current market of VR technologies
and consider their application in the work of a
psychologist with a client.

Ccbinka:

https://dspace.kpfu.ru/xmlui/bitstream/
handle/net/159996/bispl_2020_118_120.
pdf?sequence=-1
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NCMNO/Ib3OBAHUE COBPEMEHHbIX TEXHO/TOMMX B MCUXONOTUNN:
METObl BUPTYAJTbHOW PEAJIbHOCTMU
APPLICATIOIN OF MODERN TECHNOLOGIES IN PSYCHOLOGY: METHODS OF VIRTUAL

REALITY

AsTopbl: MA3EHKO AMWTPUV AHAPEEBWY,
LWAAAYNNVHA EKATEPUHA BAYEC/TABOBHA,
METPOB EBFEHU AIMUTPUEBWY, KYMYA H-
KOJ/1b BAYEC/TABOBHA

KoHdepeHuua: AKTYAJIbHbIE HAYYHbIE NC-
CNNEAOBAHNSA, MeH3a, 05 gekabpsa 2022 roaa
YAK/UDC: 740

AHHOTaUWA:

BunptyanbHaa peanbHocTb (VR) okasanacb no-
TeHUManbHO 3PdeKTUBHBIM NHCTPYMEHTOM B
ncmxotepannm N MNMeeT YCTOosBLUMECH MOo3u-
LMW B 3aNafHOM KIVHUYECKOW ncuxonoruu. B
Halle CTpaHe TeXHOJIOMMU TakXKe He CTOAT Ha
MecTe, N Hally yY€Hble aKTUBHO 3amHTepeco-
BaHbl B npuBaeyveHnn VR Kak HOBOro cnocoba
npegocTaBneHNa MeJULIMHCKNX N MCUXON0ru-
yecknx ycnyr. Tak kak VR-TeXHONnormm moryT
cTaTb YacTbio BYAyLLEero KANHUYECKOM NCnXo-
NIOTUW, OYEeHb BaXXHO MIMETb YeTKoe npe/cTaB-
NeHne 0 JOCTOMHCTBaX N BO3MOXHbIX npobie-
Max 3TOro metoja. Mbl nmocrapaemMcsi OCBETUTH
o6e CTOPOHbI NCNONb30BaHWA VR TEXHONOTN
B KJIMHWNYECKOW NCUXONOTMN U PacKpbITb BO3-
MOXHble NepCcneKkTMBbI, B paMKax KOTOPbIX 3TOT
MEeTO/, MOXeT NOBNVATL Ha Tepanuio.

Author(s): Pazenko
Shaidullina Ekaterina
Petrov Evgeny Dmitrievich,
Vyacheslavovna

Dmitry  Andreevich,
Vyacheslavovna,
Kupcha Nikol

Abstract:

Virtual reality (VR) has proven to be a
potentially effective tool in psychotherapy and
has established positions in foreign clinical
psychology. In Russia, technology also does
not stand still, and our scientists are actively
interested in attracting VR as a new way of
providing medical and psychological services.
Since VR technologies can become part of the
future of clinical psychology, it is very important
to have a clear understanding of the advantages
and possible problems of this method. We
will try to highlight both sides of the use of VR
technologies in clinical psychology and reveal
possible perspectives in which this method can
affect therapy.

Ccbinka:
https://www.elibrary.ru/item.asp?id=49875817

BO3MOXXHOCTU NPUMEHEHUA BUPTYAJTbHOM PEAJIbHOCTU B

NMCUXUATPUU

VIRTUAL REALITY TECHNOLOGIES USED IN PRACTICAL PSYCHOLOGY

ABTOpbl: Mypaluko Anekcelh AHApeeBunY
XypHan: CounanbHas U KanHu4Yeckas rncmxma-
Tpus

N3paTenbcTBO: O6LLECTBO C OrPaHNYEeHHOM OT-
BETCTBEHHOCTbIO «M3patensckmnin lom «ME/-
MPAKTUKA-M»

YAK/UDC: 616.89(001.5)

ISBN/ISSN: 0869-4893
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Abstract:

This article is an extended summary of two
reviews on the role of virtual reality (VR) in
psychiatry. The article examines both the
methodological features of existing research on
the use of VR in psychiatry, and the therapeutic
possibilities. VR can be used for a wide range
of mental disorders, including mood disorders,

AHHOTauVa: [laHHaa CcTaTba ABASeTCA pacluu-
peHHbIM pedepaTomM JBYyX 0630pOB, MOCBS-
LLIeHHbIX U3YyYeHNI0 BO3MOXHOCTEN BUPTYalb-
HoW peanbHocT (VR) B ncuxmatpuun. B ctatee
paccMaTprBalTCA  KakK  MeTogoJsiornyeckume
O0COBEHHOCTU CYLLEeCTBYIOLWMX WUCCNef0BaHNM
no npuMeHeHuto VR B ncmxmatpumn, Tak u Te-
paneBTUYeCcKe BO3MOXHOCTU. VR TexHonornm
MOTYT MPUMEHATLCA MPU LWMPOKOM ChnekTpe
MNCUXNYECKNX PacCTPOMCTB, BKIOYAKOLLLEM pac-
CTPOWCTBA HAaCTPOEHUs, TPEBOXHbIe PacCTPOi-
CTBa, LWUN30dPEHNIO, PaBHO KakK 1 paccTpoOMCTBa
pPasBUTUSA, HelpojereHepaTUBHbIE PacCTPO-
CTBa N HapyLleHnsa BocnpuaTna 6onn. Metoam-
K VR MOTyT UCNONb30BaTLCA B KayecTse jua-
FTHOCTUYECKNX W TepaneBTUYEeCKMX MEeTOLOB.
dddekTnBHOCTL VR Tepannm oTMeyeHa BO BCeX
PacCMOTPEHHbIX aBTOpaMu paboTtax, XoTs 1 OT-
NNYaeTCA Mo HaMpPaB/IEHHOCTU 1 CTeNeHN BAVS-
HUS CpeAn pasHbIX MCUXNYECKMX PacCTPOKCTB.
C uenbto BHegpeHUs VR TexHosorvin B Meaum-
LMHCKYH MPaKTUKy HeobXxoAMMOo npoBejeHue
BbICOKOKaYeCTBEHHbIX UCCNefoBaHUI Ans Mo-
NlyYeHns OA4HO3HAYHbIX Pe3y/fbTaToB B OTHO-
LWEeHNN NX TepaneBTUYeCcknX NpenMyLLecTs 1
3KOHOMMYECKON 3PpeKTUBHOCTN.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

anxiety disorders, schizophrenia, as well as
developmental disorders, neurodegenerative
disorders and pain perception disorders. VR
applications may be diagnostic and therapeutic.
The effectiveness of VR therapy is noted in all
the studies, although it differs in methods and
effect size among different mental disorders.
The implementation of VR technologies in
medical practice requires high-quality research
to provide clear evidence of its’ therapeutic and
cost-efficiency benefits.

Ccblnika:
https://cyberleninka.ru/article/n/vozmozhnosti-

primeneniya-virtualnoy-realnosti-v-psihiatrii

OCOBEHHOCTU LM®OPOBON N OUCTAHLUMNOHHOM NMCUXOTEPAMUU KAK

HOBOIo BUOA NCUXOTEXHOJTIOITNUA

ABTOpbI: KOPOTKWNX E. ., MOJIO3OBATI. B.
KoHdpepeHuma: YENNOBEK B LIMOPOBOW PE-
AJIbHOCTW:  TEXHOJIOTNYECKWE  PUCKW,
Teepb, 07-08 anpena 2020 roga

YAK/UDC: 159.9: 004.9

AHHOTaUWA:

B cTtatbe nogHumMaeTcs npobnema npumMeHe-
HUS MHGOPMALMOHHbIX TEXHONOIMMIA B COBpe-
MEHHOW ncuxoTepannun C Lenbk MCUXoKop-
pPeKLUMOHHOro BO3J4eNcTBUS. [laeTcs KpaTtkas
XapakTepucTka «UndpoBON NCUxoTepanmm»
N «ANCTaHUMOHHOWN NCXoTepanum» Kak HOBbIX
BUAOB MHGOPMaLMOHHbLIX TEXHONOMMIA, NprMe-

HAEMDbIX B NCXoTepannn. Kp0|v|e TOro, oTMeya-
HOTCA X AOCTOMHCTBA N HEAOCTATKUN KakK HOBbIX
BLA0OB NCUXOTEXHONOT U,

Ccblinka:
https://www.elibrary.ru/item.asp?id=43953366
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MeXxayHapopgHble uccriegoBaHud

‘ VIRTUAL AND AUGMENTED REALITY APPLICATIONS IN MEDICINE: ANALYSIS

OF THE SCIENTIFIC LITERATURE

Author(s): Kan Yeung A, Tosevska A, Klager E,
Eibensteiner F, Laxar D, Stoyanov J, Glisic M,
Zeiner S, Kulnik S, Crutzen R, Kimberger O,
Kletecka-Pulker M, Atanasov A, Willschke H
Journal: Journal of Medical Internet Research
DOI: 10.2196/25499

Abstract:

Background:  Virtual reality (VR) and
augmented reality (AR) have recently become
popular research themes. However, there
are no published bibliometric reports that
have analyzed the corresponding scientific
literature in relation to the application of these
technologies in medicine. Objective: We used a
bibliometric approach to identify and analyze
the scientific literature on VR and AR research
in medicine, revealing the popular research
topics, key authors, scientific institutions,
countries, and journals. We further aimed to
capture and describe the themes and medical
conditions most commonly investigated by
VR and AR research. Methods: The Web of
Science electronic database was searched
to identify relevant papers on VR research in
medicine. Basic publication and citation data
were acquired using the “Analyze” and “Create
Citation Report” functions of the database.
Complete bibliographic data were exported
to VOSviewer and Bibliometrix, dedicated

bibliometric software packages, for further
analyses. Visualization maps were generated
to illustrate the recurring keywords and words
mentioned in the titles and abstracts. Results:
The analysis was based on data from 8399
papers. Major research themes were diagnostic
andsurgical procedures, aswellasrehabilitation.
Commonly studied medical conditions were
pain, stroke, anxiety, depression, fear, cancer,
and neurodegenerative disorders. Overall,
contributions to the literature were globally
distributed with heaviest contributions from
the United States and United Kingdom. Studies
from more clinically related research areas such
as surgery, psychology, neurosciences, and
rehabilitation had higher average numbers of
citations than studies from computer sciences
and engineering. Conclusions: The conducted
bibliometric analysis unequivocally reveals the
versatile emerging applications of VR and AR
in medicine. With the further maturation of
the technology and improved accessibility in
countries where VR and AR research is strong,
we expect it to have a marked impact on clinical
practice and in the life of patients.

Ccbinka:

https://www.mendeley.com/

catalogue/Ofe4b165-eab3-340c-a100-
febbbfa90c5a/

B faHHOW cTaTbe 1CMoJib30Bany 6MbAOMeTprUYeckmin MoAX0A AN BbISBEHWA N aHaNn3a Ha-
YUYHOW nuTepatypbl No nccnegosaHnaMm VR 1 AR B MeanLUHe, BbISBUB NOMNyAspHble TeMbl NC-
CNeflOBaHVIA, KJIFOUYEBbIX aBTOPOB, HAayYHble YUYpeXxaeHWs, CTPaHbl 1 XXypHanbl.
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VIRTUAL REALITY IN MEDICINE: A BRIEF OVERVIEW AND FUTURE RESEARCH

DIRECTIONS

Author(s): Mazurek], Kiper P, Cieslik B, Rutkowski
S, Mehlich K, Turolla A, Szczepanska-Gieracha |
Journal: Human Movement

DOI: 10.5114/hm.2019.83529

Abstract:

Virtual reality (VR), also called phantomatics,
is an image of artificial reality created entirely
in three-dimensional graphics with the use of
information technology. VR makes it possible
to experience the imaginary world as if it was
real, where sensory data are delivered to
the brain through a specialized system. The
purpose of virtual medicine is to minimize
direct contact and impact on human body

during treatment. Taking into consideration the
increasing accessibility of high quality electronic
devices, their immense computing powers,
and the continuously developing Internet
infrastructure, the advancement in this area is
only a matter of time. Therefore, the aim of the
study was to identify the applications of VR in
medicine, focusing on the areas of psychiatry
and rehabilitation and considering guidelines
for future research.

Ccblnika:
https://www.mendeley.com/

catalogue/0f799636-bbb2-3¢19-9eb1-
0e89ae5d85d1/

Llenbto gaHHOro nccnefoBaHKsA 6bIIo onpeAennTb 061acTy NPUMEHEHUS BUPTYanbHOM pe-
aNbHOCTV B MeANLMHE, COCPeLOTOUMB BHMMaHWe Ha 06/1acTsax NCUXMaTpum 1 peabunmtaumm
N PacCMOTPEB pekoMeHAALMN AN BYAyLLINX UCCeA0BaHUIA.

VIRTUAL AND AUGMENTED REALITY IN CRITICAL CARE MEDICINE: THE
PATIENT'S, CLINICIAN'S, AND RESEARCHER’'S PERSPECTIVE

Author(s): Bruno R, Wolff G, Wernly B, Masyuk
M, Piayda K, Leaver S, Erkens R, Oehler D, Afzal
S, Heidari H, Kelm M, Jung C

Journal: Critical Care

DOI: 10.1186/s13054-022-04202-x

Abstract:

Virtualreality (VR)and augmentedreality (AR)are
aspiring, new technologies with increasing use
in critical care medicine. While VR fullyimmerses
the user into a virtual three-dimensional space,
AR adds overlaid virtual elements into a real-
world environment. VR and AR offer great
potential to improve critical care medicine for
patients, relatives and health care providers.
VR may help to ameliorate anxiety, stress, fear,
and pain for the patient. It may assist patients in

mobilisation and rehabilitation and can improve
communication between all those involved in
the patient's care. AR can be an effective tool
to support continuous education of intensive
care medicine providers, and may complement
traditional learning methods to acquire key
practical competences such as central venous
line placement, cardiopulmonary resuscitation,
extracorporeal membrane oxygenation device

management or endotracheal intubation.
Currently, technical, human, and ethical
challenges remain. The adaptation and

integration of VR/AR modalities into useful
clinical applications that can be used routinely
on the ICU is challenging. Users may experience
unwanted s side effects(so-called“cybersickness”)
during VR/AR sessions, which may limit its
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applicability. Furthermore, critically ill patients
are one of the most vulnerable patient groups
and warrant special ethical considerations if
new technologies are to be introduced into their
daily care. To date, most studies involving AR/
VR in critical care medicine provide only a low
level of evidence due to their research design.
Here we summarise background information,

2023

current developments, and key considerations
that should be taken into account for future
scientific investigations in this field.

Ccbinka:
https://www.mendeley.com/

catalogue/906e7e0c-255d-3ef7-935e-
90b6abb4f649/

B cTaTbe paccMaTpmBaoTCa BUPTyasibHas peanbHOCTb U AR, KOTOpble OTKPbIBAOT 60bLLON
NoTeHUMAaN AN yAydLleHVA MeANLNHbI NHTEHCUBHOW Tepanunun A1 NaumneHToB, POACTBEHHN-

KOB U MegNLUNHCKUX pa6OTHI/IKOB.

AUGMENTED AND VIRTUAL REALITY IN DENTAL MEDICINE: A SYSTEMATIC

REVIEW

Author(s): Joda T, Gallucci G, Wismeijer D,
Zitzmann N

Journal: Computers in Biology and Medicine
DOI: 10.1016/j.compbiomed.2019.03.012

Abstract:

Background

The aim of this systematic review was to provide
an update on the contemporary knowledge and
scientificdevelopment of augmentedreality (AR)
and virtual reality (VR) in dental medicine, and
to identify future research needs to accomplish
its clinical translation.

Method

Modified PICO-strategy was performed using an
electronic (MEDLINE, EMBASE, CENTRAL) plus
manual search up to 12/2018 exploring AR/VR
in dentistry in the last 5 years. Inclusion criteria
were limited to human studies focusing on the
clinical application of AR/VR and associated field
of interest in dental medicine.

Results

The systematic search identified 315 titles,
whereas 87 abstracts and successively 32 full-
texts were selected for review, resulting in 16
studies for final inclusion. AR/VR-technologies
were predominantly used for educational
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motor skill training (n = 9 studies), clinical
testing of maxillofacial surgical protocols (n =
5), investigation of human anatomy (n = 1), and
the treatment of patients with dental phobia (n
= 1). Due to the heterogeneity of the included
studies, meta-analyses could not be performed.
Conclusions

The overall number of includable studies was
low; and scientifically proven recommendations
for clinical protocols could not be given at
this time. However, AR/VR-applications are of
increasing interest and importance in dental
under- and postgraduate education offering
interactive learning concepts with 24/7-access
and objective evaluation. In maxillofacial
surgery, AR/VR-technology is a promising
tool for complex procedures and can help to
deliver predictable and safe therapy outcomes.
Future research should focus on establishing
technological standards with high data quality
and developing approved applications for
dental AR/VR-devices for clinical routine.

Ccblika:

https://www.mendeley.com/
catalogue/07b54964-33¢2-3886-9b99-
¢c15e56b44092/
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Llenbto 3TOro cnctematmyeckoro o63opa 6b110 NpesocTaBnUTb 06HOBAEHHYH MHPOPMaLMIO O
COBPEMEHHbIX 3HaHUSAX W HAayYHbIX pa3paboTkax B 061aCTn AOMONHEHHOV peanbHOCTH (AR) 1
BUPTYyasbHOM peanbHOCTM (VR) B CTOMATONOMN, @ Takxke onpeAennTsb byayLie noTpebHoCTY
B UCCIe0BaHMAX A9 NX KINHNYECKOro BHeApeH S.

A COMPARISON OF INPUT DEVICES FOR PRECISE INTERACTION TASKS IN VR-
BASED SURGICAL PLANNING AND TRAINING

Author(s): Allgaier M, Chheang V, Saalfeld P,
ApillaV, Huber T, Huettl F, Neyazi B, Sandalcioglu
|, Hansen C, Preim B, Saalfeld S

Journal: Computers in Biology and Medicine
DOI: 10.1016/j.compbiomed.2022.105429

Abstract:

To exploit the potential of virtual reality (VR) in
medicine, the input devices must be selected
carefully due to their different benefits. In this
work, input devices for common interaction
tasks in medical VR planning and training are
compared. Depending on the specific purpose,
different requirements exist. Therefore, an
appropriate trade-off between meeting task-
specific requirements and having a widely
applicable device has to be found. We focus on
twomedical use cases, liver surgeryplanningand
craniotomy training, to cover a broad medical
domain. Based on these, relevant input devices
are compared with respect to their suitability
for performing precise VR interaction tasks. The

devices are standard VR controllers, a pen-like
VR Ink, data gloves and a real craniotome, the
medical instrument used for craniotomy. The
input devices were quantitatively compared
with respect to their performance based on
different measurements. The controllers
and VR Ink performed significantly better
than the remaining two devices regarding
precision.  Qualitative  data  concerning
task load, cybersickness, and usability and
appropriateness of the devices were assessed.
Although no device stands out for both
applications, most participants preferred using
the VR Ink, followed by the controller and finally
the data gloves and craniotome. These results
can guide the selection of an appropriate device
for future medical VR applications.

Ccblnika:

https://www.mendeley.com/
catalogue/32852b24-31f0-3542-bcc8-
9f2f51b93d42/

B 31O paboTe cpaBHMBAOTCA YCTPOMCTBA BBOAA 415 OOLLMX 33434 B3aMOAENCTBUA Npu naa-
HUPOBAHNU N OBYYEHUN MEANLIMHCKOWN BUPTYaIbHOM peanbHOCTH.
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| APPLICATION OF VIRTUAL REALITY TECHNOLOGY IN CLINICAL MEDICINE

Author(s): Li L, Yu F, Shi D, Shi J, Tian Z, Yang ],
Wang X, Jiang Q

Journal: American Journal
Research

ISSN: 19438141

of Translational

Abstract:

The present review discusses the application
of virtual reality (VR) technology in clinical
medicine, especially in surgical training, pain
management and therapeutic treatment of
mental illness. We introduce the common
types of VR simulators and their operational

principles in aforementioned fields. The clinical
effects are also discussed. In almost every
study that dealt with VR simulators, researchers
have arrived at the same conclusion that both
doctors and patients could benefit from this
novel technology. Moreover, advantages and
disadvantages of the utilization of VR technology
in each field were discussed, and the future
research directions were proposed.

Ccblnika:
https://www.mendeley.com/catalogue/
d30a1d03-49ab-3e84-8aa5-bca9cd324a3f/

B HacTosiLLleM 0630pe 06Cy>KAaeTCs NPYIMEHeHe TEXHONOMN BUPTYaibHOW peanbHOCT (VR)
B KJINHWNYECKOV MejuLHe, 0COBeHHO Npu NMOAroTOBKE XMPYProB, 06e36011MBaHNM 1 Tepanes-
TUYECKOM NeYeHnn Ncuxmueckmx sabonesaHun.

ADVANCING SCIENCE AND PRACTICE USING IMMERSIVE VIRTUAL REALITY:
WHAT BEHAVIORAL MEDICINE HAS TO OFFER

Author(s): Persky S, Lewis M
Journal: Translational Behavioral Medicine
DOI: 10.1093/tbm/ibz068

Abstract:

Interest in immersive virtual reality (VR)
technologies is burgeoning as the hardware
becomeslesscostlyandmoreaccessibletousers,
including researchers and practitioners. This
commentary outlines the field of immersive VR
and highlights applications of its use relevant to
translational behavioral medicine. We describe
the challenges facing VR applications for health
and medicine, and how the core strengths

of behavioral medicine can advance theory,
research, and practice using VR. By highlighting
potential uses of immersive VR alongside the
challenges facing the field, we hope to inspire
researchers to apply robust theories, methods,
and frameworks to generate stronger evidence
about the feasibility, acceptability, efficacy,
and effectiveness of using this technology in
translational behavioral medicine.

Ccbinka:

https://www.mendeley.com/

catalogue/06237973-5ccf-3a5¢-bed6-
a5de52788818/

B 3Tol cTaTbe onncbiBaeTca 0bnacTb I/IMMQpCI/IBHOVI BMpTyaﬂbHOVI pPeaibHOCTN N OCBELLA0T-
ca obnactum ee npuMeHeHnd, MMerLwme OTHOWEHNE K Tp8HC)'IFILI,I/IOHHOI7I HOBeAeHbIeCKOVI Me-

AVLVHE.
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VIRTUAL REALITY IN MEDICINE

Author(s): Pensieri C, Pennacchini M
Journal: Journal For Virtual Worlds Research
DOI: 10.4101/jvwr.v7i1.6364

Abstract:

Background: Virtual Reality (VR) was defined as a
collection of technological devices: “a computer
capable of interactive 3D visualization, a head-
mounted display and data gloves equipped
with one or more position trackers”. Today, lots
of scientists define VR as a simulation of the
real world based on computer graphics, a three
dimensional world in which communities of
real people interact, create content, items and
services, producing realeconomicvalue through
e-Commerce.Objective: To report the results
of a systematic review of articles and reviews
published about the theme: “Virtual Reality in
Medicine”.Methods: We used the search query
string: “Virtual Reality”, “Metaverse”, “Second
Life”, “Virtual World”, “Virtual Life” in order to
find out how many articles were written about
these themes. For the “Meta-review” we used
only “Virtual Reality” AND “Review". We searched
the following databases: Psycinfo, Journal of
Medical Internet Research, Isiknowledge till
September 2011 and Pubmed till February
2012. We included any source published in

either print format or on the Internet, available
in all languages, and containing texts that
define or attempt to define VR in explicit terms.
Results: We retrieved 3,443 articles on Pubmed
in 2012 and 8,237 on Isiknowledge in 2011. This
large number of articles covered a wide range
of themes, but showed no clear consensus
about VR. We identified 4 general uses of VR
in Medicine, and searched for the existing
reviews about them. We found 364 reviews in
2011, although only 197 were pertinent to our
aims: 1. Communication Interface (11 Reviews);
2. Medical Education (49 reviews); 3. Surgical
Simulation (49 Reviews) and 4. Psychotherapy
(88 Reviews).Conclusion: We found a large
number of articles, but no clear consensus
about the meaning of the term VR in Medicine.
We found numerous articles published on these
topics and many of them have been reviewed.
We decided to group these reviews in 4 areas in
order to provide a systematic overview of the
subject matter, and to enable those interested
to learn more about these particular topics.

Ccblnka:

https://www.mendeley.com/

catalogue/5e168d28-eb32-360c-b79f-
07d0c30295ea/

Llenb faHHOM CTaTby - COOBLUMTL O pe3y/ibTaTtax CUCTeMaTUYeCcKoro o63opa craTem U peLeH-
314, oNy6IMKOBaHHbLIX MO TeMe: “BupTyanbHasd peasbHOCTb B MeAuLHe”.

VIRTUAL REALITY (VR) IN CLINICAL MEDICINE: INTERNATIONAL AND RUSSIAN

EXPERIENCE

Author(s): Zelensky M, Reva S, Shaderkina A
Journal: Russian Journal of Telemedicine and
E-Health

DOI: 10.29188/2712-9217-2021-7-3-7-20

Abstract:

Introduction

This article reviews an application of highly
technological methods of virtual reality (VR)
in clinical practice based on various studies
and experiments of foreign and Russian
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researchers in recent years. The aim of this
review is to demonstrate application of virtual
reality technologies for further transformation
of classical medicine into digital one.

Materials and methods

There is significant growth of interest in the use
of VR in medicine. Particularly, only in PubMed
library such dynamics can be traced by using
key words «VR technology in medicine»: in
2017 year there were 58 articles, in 2018 - 65,
in 2019 - 106, in 2020 - 127, and currently in
the first half of 2021 year there are already
145 articles. For this paper 37 articles from
international journals and 28 from Russian
ones were selected. The accent was made on
the usage of VR technologies in different fields
of clinical medicine, education of medical staff
and patients.

Results

In this paper we described wide range of
experiments on using VR technologies during
various medical manipulations such as
diagnosis, planning of surgical interventions,
cognitivetherapy, painmanagement, preventing
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medicine and conservative treatment. Examples
of successful clinical management of patients
during rehabilitation and health maintaining
were shown. Medical fields where VRis currently
widely used were chosen, promising directions
for further research were indicated. We also
described opportunities of VR application for
teaching medical staff.

Conclusion

Nearly all researchers who applied virtual
reality (VR) in clinical practice have come to
similar conclusion. This innovative tool is a
breakthrough in medicine and it has high
potential for using it by physicians, patients and
health care organizers. Authors have articulated
issues which should be managed for further
successful introduction VR technologies into
modern clinical practice.

Ccblnika:

https://www.mendeley.com/
catalogue/4752b7d2-da1b-302f-899f-
86ffc65e0396/

Lenbto faHHOTrO 0630pa SBNSETCH AeMOHCTPaUMSA NMPUMEHEHUs TEXHONOMMN BUPTYanbHOM
peanbHOCTU ANS faNibHelLwer TpaHChopMaL M KNaccuyeckon MeAnLnHbl B LMGPOBYHO.

APPLICATION OF VIRTUAL REALITY IN NEUROSURGERY: PATIENT MISSING. A

SYSTEMATIC REVIEW

Author(s): Vayssiere P, Constanthin P, Herbelin
B, Blanke O, Schaller K, Bijlenga P

Journal: Journal of Clinical Neuroscience

DOI: 10.1016/j.jocn.2021.11.031

Abstract:

Virtual reality (VR) technology had its earliest
developments in the 1970s in the U.S. Air Force
and has since evolved into a budding area of
scientific research with many practical medical
purposes. VR shows a high potential to benefit
to learners and trainees and improve surgery
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through enhanced preoperative planning and
efficiency in the operating room. Neurosurgery
is a field of medicine in which VR has been
accepted early on as a useful and promising
tool for neuro-navigation planning. Through
recent technological developments, VR further
increased its level of immersion, accessibility
and intuitive use for surgeons and students and
now reveals a therapeutic potential for patients.
In this paper, we systematically reviewed the
neurosurgery literature regarding the use of VR
as an assistance for surgery or a tool centered

on patients’ care. A literature search conducted
according to PRISMA guidelines resulted in the
screening of 125 abstracts and final inclusion of
100 original publications reviewed. The review
shows that neurosurgeons are now relatively
familiar with VR technologies (N = 95 articles)
for their training and practice. VR technologies
are useful for education, pain management
and rehabilitation in neurosurgical patients.
Nevertheless, the current patient-oriented use
of VR remains limited (N = 5 articles). Successful
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surgery does not only depend on the surgeon'’s
skills and preparation, but also on patients’
education, comfort, empowerment and care.
Therefore further clinical research is needed to
promote the direct use of VR technologies by
patients in neurosurgery.

Ccblnika:
https://www.mendeley.com/
catalogue/8a511cc7-e525-3fce-b713-
d33e3cc7¢839/

B 37Ol cTaTbe 6bla CMCTEMATUYECKN PacCMOTPeHa AnTepaTypa No HeMpOXMpyprum, Kacaro-
LLasACs MCMONb30BaHMSA BUPTYabHOWM peanbHOCTN B KavecTBe BCMOMOraTeNbHOro cpeactea
npv onepauumn NN NHCTPYMEHTA, OPUEHTUPOBAHHOMO Ha YX04 3a NauneHTamu.

PRESENCE AND USER EXPERIENCE IN A VIRTUAL ENVIRONMENT UNDER THE
INFLUENCE OF ETHANOL: AN EXPLORATIVE STUDY

Author(s): Lorenz M, Brade J, Diamond L, Sjélie
D, Busch M, Tscheligi M, Klimant P, Heyde C,
Hammer N

Journal: Scientific Reports

DOI: 10.1038/s41598-018-24453-5

Abstract:
Virtual Reality (VR) is used for a variety of

applications ranging from entertainment
to psychological medicine. VR has been
demonstrated to influence higher order

cognitive functions and cortical plasticity, with
implications on phobia and stroke treatment.
An integral part for successful VR is a high
sense of presence - a feeling of ‘being there’ in
the virtual scenario. The underlying cognitive
and perceptive functions causing presence
in VR scenarios are however not completely
known. It is evident that the brain function is
influenced by drugs, such as ethanol, potentially
confounding cortical plasticity, also in VR. As
ethanol is ubiquitous and forms part of daily

life, understanding the effects of ethanol on
presence and user experience, the attitudes
and emotions about using VR applications,
is important. This exploratory study aims at
contributing towards an understanding of how
low-dose ethanol intake influences presence,
user experience and their relationship in a
validated VR context. It was found that low-level
ethanol consumption did influence presence
and user experience, but on a minimal level. In
contrast, correlations between presence and
user experience were strongly influenced by
low-dose ethanol. Ethanol consumption may
consequently alter cognitive and perceptive
functions related to the connections between
presence and user experience.

Ccbinka:

https://www.mendeley.com/

catalogue/0b7d00cb-e9e2-3071-bd22-
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JTO nccnefoBaHme Hamnpas/1€HO Ha TO, YTObbI CNOCOHBCTBOBATL MOHUMAHWUKO TOrO, Kak noTpe-
6neHmne HN3KMX 403 3TaHOJ1a BINAET Ha NMpUcyTCcTBUE, NONb30BaTENbCKUM OMbIT 1 UX B3aVIMO-

OTHOWEHNA B NpoBEPEHHOM KOHTEKCTE BVIpTyaJ'IbHOI7| peanbHOCTN.

VIRTUAL REALITY NEUROREHABILITATION

Author(s): Lv Z, Guo |

Journal: International Journal of Mental Health
Promotion

DOI: 10.32604/ijmhp.2022.019829

Abstract:

The present work investigates the application
of wvirtual reality (VR) technology to
neurorehabilitation. By consulting a wealth of
data, theadvantages of VRin neurorehabilitation
are introduced, followed by the application
status of VR in the rehabilitation of stroke
patients, Parkinson’s patients, mental and
psychological diseases. Besides, many research
experiments on the application of VR technology
in rehabilitation medicine at the present stage
are investigated. The results indicate that
compared with traditional balance training, the
VR-based neurological rehabilitation training
method can more effectively ease the tilt degree
and strengthen the trunk control ability and

balance function of patients with post-stroke
tilt syndrome. When the effect of traditional
rehabilitation training on the gait and balance
of Parkinson’s patients is not good enough,
VR-based rehabilitation training can at least
be used as an alternative therapy. Moreover,
VR games have made great breakthroughs in
promoting limb rehabilitation and brain injury
rehabilitation, which is of incredible benefit to
those with motor and activity disorders. It is
also beneficial to the treatment and recovery of
mental disorders of patients with nerve injury.
Although VR still has limitations such as high cost
and technical breakthrough bottleneck, it has
great advantages in relieving pain, enhancing
interest, and recovering patients’ mental health
in neurological rehabilitation training.

Ccblnka:

https://www.mendeley.com/catalogue/
d0e92f1e-c610-3d6d-ad7e-fd2a1164873b/

B faHHOW cTaTbe Ha OCHOBE aHaNM3a 60/1bLLIOro 06beMa AaHHbIX NPeACcTaBNeHbl NpenMyLLe-
CTBa BUPTYaNbHOM peanbHOCTU B HEMpopeabunmnTaumm, a 3aTemM NokasaH CTaTyc NpYMeHeHns
BUPTYaNbHOM peanbHOCTU B peabunmtaumm naumMeHToB C MHCYNbTOM, 601e3HbH MapKuHCo-
Ha, NCUXUYECKMMU 1N NCUXONOTONCUXONOTMYECKMMI 3a60N1eBaHVSIMMU.

VIRTUAL REALITY AND HEALTH AMONG ELDERLY IN RETIREMENT HOME.
TOWARDS FRENCH EHPAD 2.0?

Author(s): Elies C, Serra
Journal: Pratiques Psychologiques
DOI: 10.1016/j.prps.2022.01.004

care: prevention, physical medicine, chronic
and acute pain, quality of life in palliative
care, and in psychiatry: anxiety, depression,
addiction, psychosis. Our objective is showing
Abstract: VR using among elderly people in French
Virtual reality (VR) is used in general health retirement home. Virtual reality is showing
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efficacy as distraction, anti-pain, tranquillising,
antidepressant methods. It should be an answer
to many elderly health problems. VR is easy to
use, with low side effects. Non-drug treatments
among elderly people are recommended. Used
as complementary or alternative medicine, VR
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must be shaped for using with old and fragile
people in retirement home.

Ccbinka:
https://www.mendeley.com/catalogue/
eacb298a-e5cc-3ffb-bfc1-f3f4ac6a722e/

B cTaTbe roBopuTCs, UTO BUPTYabHast PpeasbHOCTb 4eMOHCTPUpPYET 3GDEeKTUBHOCTL B KaYe-
CTBe OTB/IeKaoLLLero, 06e360n1BatoLLEro, TPAHKBUIN3NPYHOLLEFO, aHTUAENPECCUMBHOIO METO-

Aa.

CONTRIBUTION OF THE USE OF VIRTUAL REALITY IN CHILDBIRTH: A
NARRATIVE REVIEW OF THE LITERATURE

Author(s): Boussac E, Berna C, Dias D, Horsch A,
Desseauve D

Journal: Revue Medicale Suisse

ISSN: 16609379

Abstract:

The current use of virtual reality (VR) in medicine
is expanding rapidly. This non-pharmacological
option is increasingly proposed as primary
or complementary/multimodal analgesic or
anxiolytic management. The role of VR in

obstetrics remains to be defined. We propose a
narrative review of the literature on the role of
VR in obstetrics during childbirth, which shows
promise. If used properly, this technique could
help improve the experience of childbirth.

Ccblnka:
https://www.mendeley.com/

catalogue/9c8aae66-c978-3abf-ac28-
1d6d037d81dd/

B cTaTbe npeAcTaBneH onucaTesbHbI 0630p MMTepaTypbl O POV BUPTYaNbHOM peanbHOCTY
B akyLLepCTBe BO BPEMSI POZAOB, KOTOPbIV SBASETCH MHOr006eLLatoLLMM.

A SYSTEMATIC REVIEW OF VIRTUAL REALITY APPLICATION IN ANATOMY

STUDIES

Author(s): Rosmansyah Y, Putri A, Koesoema A,
Latief A, Amalia Y

Journal: AIP Conference Proceedings

DOI: 10.1063/5.0047867

Abstract:

Recently, the use of digital education such
as three-dimensional virtual reality (3D VR)
technology has become a promising system to
aid learning and training in learning anatomy.

In the medical sciences, it is important to
understand the main concepts of anatomy
before interacting with or performing
procedures on patients. This technology helps
the user to enhance their learning experience,
as well as improving immersion, concentration,
interest, enjoyment, and knowledge. While
there are numerous articles on specific
applications of VR in medicine, there are only
a small number of systematic works currently
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exists on how researchers have applied the
VR, especially in studies of anatomy. This study
presents a Systematic Literature Review (SLR)
on the use of VR and the type of VR technologies
used in anatomy education. It is based on
articles published on PubMed digital libraries
from 1999 to 2020 and aims to describe the
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landscape and trajectory of development for
the use of VR technology in anatomy education.

Ccblika:
https://www.mendeley.com/
catalogue/0c49ce99-029d-3f20-89e6-
bb8827dc835e/

JTO nccnesoBaHMe NpeacTaBasieT cobon cnctemaTnyeckuin 063op nutepatypsbl (SLR) 06 umc-
NONb30BaHNN BUPTYaSlbHON PeanbHOCTU U TUME TEXHONOMIA BUPTYabHOW peasibHOCTU, NC-

NnoJib3yeMbIX B 06yLIeHI/II/I aHaToOMnwn.

THE USE OF ARTIFICIAL INTELLIGENCE AND VIRTUAL REALITY IN DOCTOR-
PATIENT RISK COMMUNICATION: A SCOPING REVIEW

Author(s): Antel R, Abbasgholizadeh-Rahimi S,
Guadagno E, Harley J, Poenaru D

Journal: Patient Education and Counseling

DOI: 10.1016/j.pec.2022.06.006

Abstract:

Objectives

While the development of artificial intelligence
(Al) and virtual reality (VR) technologies in
medicine has been significant, their application
to doctor-patient communication is limited.
As communicating risk is a challenging, yet
essential, component of shared decision-
making (SDM) in surgery, this review aims to
explore the current use of Al and VR in doctor-
patient surgical risk communication.

Methods

The search strategy was prepared by a medical
librarian and run in 7 electronic databases.
Articles were screened by a single reviewer.
Included articles described the use of Al or
VR applicable to surgical risk communication
between patients, their families, and the surgical
team.

Results

From 4576 collected articles, 64 were included
in this review. Identified applications included
decision support tools (15, 23.4%), tailored
patient information resources (13, 20.3%),
treatment visualization tools (17, 26.6%)
and communication training platforms (19,
29.7%). Overall, these technologies enhance
risk communication and SDM, despite
heterogeneity in evaluation methods. However,
improvements in the usability and versatility of
these interventions are needed.

Conclusions

There is emerging literature regarding
applications of Al and VR to facilitate doctor-
patient surgical risk communication. Practice
implications: Al and VR hold the potential
to personalize doctor-patient surgical risk
communication to individual patients and
healthcare contexts.

Ccblnka:

https://www.mendeley.com/catalogue/
f97753cb-b4ab-3778-babd-3edcOee8e413/

Llenbto gaHHOro 063opa sSBASETCH U3yyeHne TekyLLero NCnoib30BaHNS NCKYCCTBEHHOMO MH-
TennekTa 1 BUPTyanbHOW peanbHOCTU B MHGOPMMPOBAHMM BpaYa 1 NalmeHTa 0 XMpypruye-

CKUX pUCKaX.
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A SYSTEMATIC REVIEW OF THE USE OF VIRTUAL REALITY OR DENTAL
SMARTPHONE APPLICATIONS AS INTERVENTIONS FOR MANAGEMENT OF

PAEDIATRIC DENTAL ANXIETY

Author(s): Cunningham A, McPolin O, Fallis R,
Coyle C, Best P, McKenna G

Journal: BMC Oral Health

DOI: 10.1186/s12903-021-01602-3

Abstract:

Background

Virtual reality (VR) has been used successfully
in medicine both as a distraction tool during
procedures, and as an acclimatisation tool to
prepare for a procedure or experience. It has
not yet become widely used in dentistry, but
could theoretically have a role in exposure-
based acclimatisation for dental experiences.
Methods

To examine the use of VR or bespoke
dental smartphone applications pre- or
perioperatively in dentistry, to decrease
anxiety in a paediatric population attending for
dental examination or treatment, compared
with children/adolescents who receive no
intervention, or more conventional behavioural
management techniques. Searches were
made of eight electronic databases: the
Cochrane Oral Health Group’s Trials Register,
The Cochrane Central Register of Controlled
Trials (CENTRAL), MEDLINE(PubMed), EMBASE,
PsycINFO, CINAHL, Scopus and Web of Science.
Further searches reference cross-checks
were performed to identify studies that were

not discovered online. Results: Systematic
reviews and randomised control trials have
demonstrated the successful use of VR to both
distract patients perioperatively during medical
procedures, and also preoperatively to prepare
them for these interventions. However, to date,
VR has only been applied to dentistry in a very
limited number of studies. Three studies using
virtual reality in a dental setting demonstrated
decreased pain and anxiety compared with
no intervention. All three of these studies
were carried out in the perioperative period.
A fourth study used a bespoke dental app
and imagery to prepare patients with Autism
Spectrum Disorder (ASD) for dental treatment,
finding statistically significant decreases in both
the number of appointments and number of
attempts required to carry out a procedure.
Conclusion

VR is a promising tool which to date has been
under-utilised in dentistry. High quality, clinical
studies are required to assess the use of
preoperative VR and smartphone applications
to prepare patients for dental examination and
procedures under local or general anaesthetic.

Ccblnika:
https://www.mendeley.com/
catalogue/3d3b2e11-fec8-3bef-97a7-
5613cf271337/

Llenbto fJaHHOW CTaTby 6bIIO N3YUYNTb NCMONb30BaHMeE BUPTYaNbHOW peanbHOCTU UK CreLm-
aNbHbIX CTOMATO/IOTMYECKMX NMPUNOXKEHUIA AN CMAapTPOHOB A0 UK B NepronepaLioHHOM
nepuoje B CTOMaTONOMMN, YTOBbI CHU3UTb TPEBOXHOCTb Y NeAMNaTPOB, MOCELLALLNX CTOMA-
TONIOrNYECKUIA OCMOTP WA NleYeHre, Mo CPaBHEHUIO C AeTbMU / MOAPOCTKAMMU, KOTOpble He
MOMy4YatoT HUKAKOro BMeLlaTeNbCTBa, UK bonee TPagULMOHHBIMUA METOZaMU YrpaBieHNs

noBejeHneM.
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| THE USE OF VIRTUAL REALITY IN PSYCHIATRY: A REVIEW

Author(s): Kim S, Kim E

Journal: Journal of the Korean Academy of Child
and Adolescent Psychiatry

DOI: 10.5765/jkacap.190037

Abstract:

With the advancement in modern information
technology, virtual reality (VR) is being
increasingly used for the diagnosis, assessment,
and treatment of mental disorders. Recently,
a VR-based cognitive behavioral therapy for
social phobia has been recognized as a new
medical technology in South Korea. This might
lead to an increase in the use of VR in the field
of psychiatry. The present review provides
an overview of the status of VR therapies in
various psychiatric conditions such as anxiety
disorder, post-traumatic stress disorder,

psychosis, addiction, and eating disorder.
Besides, it summarizes the role of VR therapy
in the management of disorders associated
with child and adolescence psychiatry as well as
various other clinical applications. Additionally,
we discuss the merits and limitations of VR
therapy, which might serve as a useful reference
for researchers. In the current environment
wherein novel medical models consisting of a
combination of digital devices and medicine
are being developed; understanding new
technologies such as VR could open new doors
to mental health treatments.

Ccblnika:
https:.//www.mendeley.com/catalogue/
€5592440-dcdc-3355-b24e-fd0804763e1b/

B HacToswem o630pe npeacTaBneH 0630p COCTOAHMSA VR-Tepanum Npu pasnnyHbIX NCUxma-
TPUYECKNX COCTOAHUSAX, TaKUX KaK TPEBOXHOE PacCTPOMCTBO, MOCTTPaBMaTNYeCcKoe CTPecco-
BO€ PacCTPOMCTBO, MCUX03, 3aBNCUMOCTb 1N PACCTPONCTBO NULLLEBOro NOBEAEHNS.

A SCOPING REVIEW OF METAVERSE IN EMERGENCY MEDICINE

Author(s): Wu T, Ho C
Journal: Australasian Emergency Care
DOI: 10.1016/j.auec.2022.08.002

Abstract:

Background: Interestin the metaverse has been
growing worldwide as the virtual environment
provides opportunities for highly immersive
and interactive experiences. Metaverse has
gradually gained acceptance in the medical
field with the advancement of technologies
such as big data, the Internet of Things, and
5 G mobile networks. The demand for and
development of metaverse are different in
diverse subspecialties owing to patients with
varying degrees of clinical disease. Hence, we
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aim to explore the application of metaverse in
acute medicine by reviewing published studies
and the clinical management of patients.
Method: Our review examined the published
articles about the concept of metaverse
roadmap, and four additional domains were
extracted: education, prehospital and disaster
medicine, diagnosis and treatment application,
and administrative affairs. Results: Augmented
reality (AR) and virtual reality (VR) integration
have broad applications in education and
clinical training. VR-related studies surpassed
AR-related studies in the emergency medicine
field. The metaverse roadmap revealed that
lifelogging and mirror world are still developing
fields of the metaverse. Conclusion: Our findings

provide insight into the features, application,
development, and potential of a metaverse in
emergency medicine. This study will enable
emergency care systems to be better equipped
to face future challenges.
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Ccbinka:
https://www.mendeley.com/catalogue/
c516¢6c6-e7d4-3a5e-ad90-61b01917b2b3/

B 0630pe 66111 paccMOTPEHbI ONYBANKOBAHHbIE CTaTbM O KOHLIENLUW LOPOXHOM KapTbl Me-
TaBCeNEeHHOWN, N 6bIV BblAeNeHbl YeTblpe AONONHNTENbHbIE 061acTU: 06pa3oBaHMe, 4OroCMnu-
TaNbHaa MeanLUMHA U MeAnLMHa KaTacTpod, MPUMeHEeHNe ANArHOCTUKM U IeYEHUS N agMU-

HUCTPAaTMBHbIE BOMPOChHI.

VIRTUAL REALITY AND AUGMENTED REALITY IN PLASTIC SURGERY: A

REVIEW

Author(s): KimY, Kim H, KimY
Journal: Archives of Plastic Surgery
DOI: 10.5999/aps.2017.44.3.179

Abstract:

Recently, virtual reality (VR) and augmented
reality (AR) have received increasing attention,
with the development of VR/AR devices such
as head-mounted displays, haptic devices, and
AR glasses. Medicine is considered to be one
of the most effective applications of VR/AR. In
this article, we describe a systematic literature
review conducted to investigate the state-of the-

art VR/AR technology relevant to plastic surgery.
The 35 studies that were ultimately selected
were categorized into 3 representative topics:
VR/AR-based preoperative planning, navigation,
and training. In addition, future trends of VR/AR
technology associated with plastic surgery and
related fields are discussed.

Ccblnika:
https:.//www.mendeley.com/

catalogue/655bb2a7-1db3-3222-be96-
e2f638dddc5d/

B 3TOM CTaTbe onucbiBaeTCA cMcTeMatuyecknii 063op nnTepatypbl, NPOBeAEeHHbIN C Lienbto
N3yyeHNs COBPEMEHHbIX TexHoorvin VR /AR, MetoLmX OTHOLLEHME K NAaCTUYeCKOn Xnpyp-

rnmn.

AUGMENTED REALITY AND VIRTUAL REALITY IN DENTISTRY: HIGHLIGHTS

FROM THE CURRENT RESEARCH

Author(s): Fahim S, Magsood A, Das G, Ahmed
N, Saquib S, Lal A, Khan A, Alam M

Journal: Applied Sciences (Switzerland)

DOI: 10.3390/app12083719

Abstract:
Many modern advancements have taken place
in dentistry that have exponentially impacted

the progress and practice of dentistry.
Augmented reality (AR) and virtual reality
(VR) are becoming the trend in the practice
of modern dentistry because of their impact
on changing the patient’s experience. The use
of AR and VR has been beneficial in different
fields of science, but their use in dentistry is yet
to be thoroughly explored, and conventional
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ways of dentistry are still practiced at large.
Over the past few years, dental treatment has
been significantly reshaped by technological
advancements. In dentistry, the use of AR
and VR systems has not become widespread,
but their different uses should be explored.
Therefore, the aim of this review was to provide
an update on the contemporary knowledge, to
report on the ongoing progress of AR and VR in
various fields of dental medicine and education,
and to identify the further research required to
achieve their translation into clinical practice.
A literature search was performed in PubMed,
Scopus, Web of Science, and Google Scholar
for articles in peer-reviewed English-language
journals published in the last 10 years up to 31
March 2021, with the help of specific keywords
related to AR and VR in various dental fields. Of
the total of 101 articles found in the literature
search, 68 abstracts were considered suitable
and further evaluated, and consequently, 33
full-texts were identified. Finally, a total of 13
full-texts were excluded from further analysis,

2023

resulting in 20 articles for final inclusion. The
overall number of studies included in this review
was low; thus, at this point in time, scientifically-
proven recommendations could not be stated.
AR and VR have been found to be beneficial
tools for clinical practice and for enhancing the
learning experiences of students during their
pre-clinical education and training sessions.
Clinicians can use VR technology to show
their patients the expected outcomes before
the undergo dental procedures. Additionally,
AR and VR can be implemented to overcome
dental phobia, which is commonly experienced
by pediatric patients. Future studies should
focus on forming technological standards with
high-quality data and developing scientifically-
proven AR/VR gadgets for dental practice.

Ccblnka:

https://www.mendeley.com/

catalogue/3d02f2b2-a2f4-3ba4-b41e-
301e2532762a/

Lenbto gaHHOro o63opa 66110 NpesoCcTaBUTb OOHOBIEHHYO NMHGOPMALMIO O COBPEMEHHbIX
3HaHMAX, COOOLLNTL O TekyLleM nporpecce AR 1 BUPTyanbHOM peanbHOCTU B Pa3/INYHbIX 06-
NacTAX CTOMAaTO/IOrMYeckon MeAnLUMHbI 1 06pPa30BaHKA, a TakkKe onpejennTb AanbHenlne
nccnefoBaHVsA, HEOH6XoAMMbIE ANSA UX BHEAPEHNS B KIIMHUYECKYH MPaKTUKYy.

DIFFUSION OF NEW TECHNOLOGIES IN MEDICAL RESEARCH: THE CASE OF

VIRTUAL REALITY

Author(s): Thurner T, Dyachenko E, Mironenko
A

Journal: Health and Technology

DOI: 10.1007/s12553-020-00416-7

Abstract:

Recent developments in display technology
and computation have strongly increased the
operability of virtual reality applications, and
both academic and commercial interest in the
subject is on the increase. This paper studies
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publication patterns of VR in medicine and
various medical subfields by analysing 9830
documents from 1991 to 2018 to put the rising
publication numbers into context. The focus
rests on identifying those areas that show
exceptional growth. While scholars in surgery
were the first to publish extensively on VR,
psychology and psychiatry are now the only
fields that show a relative increase in publication
growth.

Ccbinka:
https://www.mendeley.com/

catalogue/63cf7c14-8adf-35a1-b819-
42148ff13f97/
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B 37Ol CTaTbe n3yyaroTcs Mogenu Nnyonnkaunii BUpTyasibHOM peanbHOCTV B MeAuLHe 1 pas-
JINYHBIX MeAVLMHCKMX 0bnacTsax nytTemM aHanm3sa 9830 gokymMeHTOB 3a nepuo ¢ 1991 no 2018
rog, UTo6bI NPeACTaBNTb PacTyLLee YNCI0 NyOAnKaLMA B KOHTEKCTE.

VIRTUAL REALITY TOOL SIMULATES MRI EXPERIENCE

Author(s): Brown R, Petty S, O'Malley S,
Stojanovska J, Davenport M, Kazerooni E,
Fessahazion D

Journal: Tomography (Ann Arbor, Mich.)

DOI: 10.18383/j.tom.2018.00023

Abstract:

Magnetic resonance imaging (MRI) is an
extremely useful tool for the detection and
characterization of numerous pathologic
processes. Although patients can benefit from
the use of MRI, claustrophobia is a major issue
in some cases. This fear alone can lead to
cancellation of the scanning procedure in some
cases and the need for conscious sedation in
others. Patient anxiety during the scan can
also lead to increased motion-related artifacts
on the images with associated degradation of
the diagnostic quality of the study. To alleviate
these problems, our team developed a virtual

reality (VR) tool (app) to educate patients about
MRI and simulate the experience of actually
being scanned. The app is totally immersive
and incorporates both the visual and auditory
sensations that patients encounter during an
MRI scan. Patients also learn about potential
conditions and implanted devices that
may preclude the safe performance of the
examination. This VR tool not only educates
patients about MRI and its importance in
their care, but also allows them to virtually
experience what it is like to have a MRI scan.
This technology has the potential to decrease
both claustrophobic cancellations and patient
anxiety before a MRI scan.

Ccblnka:
https://www.mendeley.com/

catalogue/3b50d8ff-16f7-35e4-a45c-
f03f94fe5314/

B cTaTbe onucbiBaeTcsa pa3paboTaHHbI MHCTPYMEHT BUPTYyanbHOM peansHocTu (VR) ans oby-
YyeHuVs nauneHToB MPT 1 UMUTALMK peanbHOro CKaHUPOBAHUS.

VIRTUAL REALITY IN NEUROSURGERY: “CAN YOU SEE IT?"-A REVIEW OF THE
CURRENT APPLICATIONS AND FUTURE POTENTIAL

Author(s): Fiani B, De Stefano F, Kondilis A,
Covarrubias C, Reier L, Sarhadi K

Journal: World Neurosurgery

DOI: 10.1016/j.wneu.2020.06.066

Abstract:

Virtual reality (VR) technology had its early
development in the 1960s in the U.S. Air Force
and has since evolved into a budding area of
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scientific research with many practical medical
purposes. From medical education to resident
training to the operating room, VR has provided
tangible benefits to learners and trainees and
has also improved surgery through enhanced
preoperative planning and efficiency in the
operating room. Neurosurgery is a particularly
complex field of medicine, in which VR has
blossomed into a tool with great usefulness and
promise. In spinal surgery, VR simulation has
allowed for the practice of innovative minimally
invasive procedures. In cranial surgery,
VR has excelled in helping neurosurgeons
design unique patient-specific approaches to
particularly challenging tumor excisions. In
neurovascular surgery, VR has helped trainees
practice and perfect procedures requiring high
levels of dexterity to minimize intraoperative
complications and patient radiation exposure.

2023

In peripheral nerve surgery, VR has allowed
surgeons to gain increased practice and
comfort with complex microsurgeries such as
nerve decompression. Overall, VR continues
to increase its potential in neurosurgery and is
poised to benefit patients in a multitude of ways.
Although cost-prohibiting, legal, and ethical
challenges surrounding this technology must
be considered, future research and more direct
quantitative outcome comparisons between
standard and VR-supplemented procedures
would help provide more direction regarding
the feasibility of widespread adoption of VR
technology in neurosurgery.

Ccblika:
https://www.mendeley.com/
catalogue/4b5841e6-adcd-36f9-8f73-
a630c8605868/

B 0630pe fenaeTcs BbIBOA, YTO BUPTYasbHasA peasbHOCTb MPOAO/XKAEeT HapaLLMBaTb CBOW Mo-
TeHUMan B HEMPOXUPYPrnn 1 roTOBa NPUHECTM NMOb3Yy NaumeHTaM MHOXEeCTBOM CrocoboB.

APPLICATION OF VIRTUAL REALITY TECHNOLOGY IN CLINICAL PRACTICE,
TEACHING, AND RESEARCH IN COMPLEMENTARY AND ALTERNATIVE

MEDICINE

Author(s): Guan H, Xu Y, Zhao D

Journal: Evidence-based Complementary and
Alternative Medicine

DOI: 10.1155/2022/1373170

Abstract:

Background

The application of virtual reality (VR) in clinical
settings is growing rapidly, with encouraging
results. As VR has been introduced into
complementary and alternative medicine
(CAM), a systematic review must be undertaken
to understand its current status. Aim. This
review aims to evaluate and summarize the
current applications of VR in CAM, as well as to
explore potential directions for future research
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and development.

Methods

After a brief description of VR technology,
we discuss the past 20 years of clinical VR
applications in the medical field. Then, we
discuss the theoretical basis of the combination
of VR technology and CAM, the research thus
far, and practical factors regarding usability,
etc.,, from the following three main aspects:
clinical application, teaching, and scientific
research. Finally, we summarize and propose
hypotheses on the application of VR in CAM and
its limitations.

Results

Our review of the theoretical underpinnings and
research findings to date leads to the prediction

that VR and CAM will have a significant impact
on future research and practice.

Conclusion

Although there is still much research needed
to advance the science in this area, we strongly
believe that VR applications will become
indispensable tools in the toolbox of CAM

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

researchers and practitioners and will only
grow in relevance and popularity in the era of
digital health.

Ccbinka:
https://www.mendeley.com/catalogue/
edba4d5d-3a5b-3148-a89¢-b7460c892c99/

Llenb 3TOro 0630pa - oLeHUTb 1 0606LLNTE TekyLe 061acT NPYMEHEHS BUPTYaibHOWM pe-
anbHocTy B CAM, a TakxXe 13y4nTb NoTeHLMaNbHble HanpaBneHns ByayLnx NCCNefoBaHNA U

pa3paboTok.

USABILITY ISSUES OF CLINICAL AND RESEARCH APPLICATIONS OF VIRTUAL
REALITY IN OLDER PEOPLE: A SYSTEMATIC REVIEW

Author(s): Tuena C, Pedroli E, Trimarchi P,
Gallucci A, Chiappini M, Goulene K, Gaggioli A,
Riva G, Lattanzio F, Giunco F, Stramba-Badiale
M

Journal: Frontiers in Human Neuroscience

DOI: 10.3389/fnhum.2020.00093

Abstract:

Aging is a condition that may be characterized
by a decline in physical, sensory, and mental
capacities, while increased morbidity and
multimorbidity may be associated with
disability. A wide range of clinical conditions
(e.g., frailty, mild cognitive impairment,
metabolic syndrome)  and age-related
diseases (e.g., Alzheimer's and Parkinson's
disease, cancer, sarcopenia, cardiovascular
and respiratory diseases) affect older people.
Virtual reality (VR) is a novel and promising
tool for assessment and rehabilitation in older
people. Usability is a crucial factor that must be
considered when designing virtual systems for
medicine. We conducted a systematic review
with Preferred Reporting Items for Systematic
reviews and Meta-analysis (PRISMA) guidelines

concerning the usability of VR clinical systems
in aging and provided suggestions to structure
usability piloting. Findings show that different
populations of older people have been recruited
to mainly assess usability of non-immersive VR,
with particular attention paid to motor/physical
rehabilitation. Mixed approach (qualitative and
guantitative tools together) is the preferred
methodology; technology acceptance models
are the most applied theoretical frameworks,
however senior adapted models are the best
within this context. Despite minor interaction
issues and bugs, virtual systems are rated as
usable and feasible. We encourage usability
and user experience pilot studies to ameliorate
interaction and improve acceptance and use of
VR clinical applications in older people with the
aid of suggestions (VR-USOP) provided by our
analysis.

Ccblnika:
https://www.mendeley.com/

catalogue/8f1234d4-6d9c-38fe-87e0-
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B cTaTbe 6bin NpoBeseH cncteMatyeckmnii 063op ¢ NpeAnoYTUTeIbHbIMU 31eMeHTaMu OTYeT-
HOCTU A1 PYKOBOACTBA NO cMcTeMaTnyeckm ob3opam n metaaHanmsy (PRISMA), kacatoLero-
€ yA06CTBa MCNONb30BaHNUA KIVHUYECKMX CUCTeM BUPTYaNbHOW peanbHOCTU NMpY CTapeHunu,
1 NMPeaCTaBUAN NPeSIoXeHUs MO CTPYKTYPUPOBAHMIO MUIOTHOrO TeCTUPOBaHUA yA06CTBa

MCMNOJIb30BaHWA.

VIRTUAL REALITY-A SUPPLEMENT TO POSTUROGRAPHY OR A NOVEL

BALANCE ASSESSMENT TOOL>

Author(s): Rosiak O, Puzio A, Kaminska D,
Zwolinski G, Jozefowicz-Korczynska M

Journal: Sensors (Basel, Switzerland)

DOI: 10.3390/522207904

Abstract:

Virtual reality (VR) is a well-established
technology in medicine. Head-mounted displays
(HMDs) have made VR more accessible in many
branches of medical research. However, its
application in balance evaluation has been
vague,and comprehensiveliterature on possible
applications of VR in posture measurement
is scarce. The aim of this review is to conduct
a literature search on the application of
immersive VR delivered using a head-mounted
display in posturographic measurements. A
systematic search of two databases, PubMed
and Scopus, using the keywords «virtual
reality» and «posturography,» was performed
following PRISMA guidelines for systematic

reviews. Initial search results returned 89 non-
duplicate records. Two reviewers independently
screened the abstracts. Sixteen papers fulfilled
the inclusion criteria and none of the exclusion
criteria and were selected for complete text
retrieval. An additional 16 records were
identified from citation searching. Ultimately,
21 studies were included in this review. virtual
reality is often used as additional visual stimuli
in staticand dynamic posturography evaluation.
Only one study has attempted to evaluate a
VR environment in a head-mounted display
as an independent method in the assessment
of posture. Further research should be
conducted to assess HMD VR as a standalone
posturography replacement.

Ccbinka:

https://www.mendeley.com/

catalogue/83219a0f-3075-3a68-98b2-
ec37ae722604/

Llenbto 3T0ro 063opa siBASieTCs MOUCK INTepaTypbl MO NPUMEHEHUIO UIMMEPCUBHON BUPTYyab-
HOW peanbHOCTW, obecrneynBaemMoli C MOMOLLBIO AMUCaes, yCTAaHOBNEHHOrO Ha ronose, ANs

NoCTyporpadpuryecknx nN3amMepeHui.

RESEARCH OF 3D IMAGE PROCESSING OF VR TECHNOLOGY IN MEDICINE

BASED ON DNN

Author(s): ZhaoZhe G, XiaoDong L, XiaoYing S,
GengL, BinC

Journal: KSII Transactions on
Information Systems

Internet and
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DOI: 10.3837/T115.2022.05.009

Abstract:

According to a survey published in an

authoritative journal in January 2020, the
globalincidence rate of mental illness is 8.3%
for men and 10.6% for women, which indicates
thatmental illness has become a globally
recognized obstacle. Therefore, specific
psychotherapy including mental illness will
become an important research topic. It is
very effective forpatients with special mental
diseases, such as mental illness, to reduce
their mental reaction byexposure therapy; the
system uses the virtual reality system of medical
images processed by learningalgorithm to
reproduce the effect of virtual reality exposure
method of the high scene of transparent ladder.
Compared with the old invasive exposure scene,

the results show that theimprovement of both
conditions has obvious effect, and the effect of
human treatment underthe two conditions is
not good. There are obvious differences, which
show that virtual reality model will gradually
replace the on-the-spot feeling. Finally, with
more and more researchers have put forward a
variety of other virtual reality image processing
models, the research of image processing has
gradually become more and more interested.

Ccbinka:
https://www.mendeley.com/catalogue/
c10fc9d9-3ee9-3506-8ed3-213ef016509¢/

B cTaTbe 06CyXAaeTcs, UTo 415 NaUMEeHTOB C 0COBbIMY MCUXNYECKUMN 3aboneBaHnaMN, Ta-
KUMW KakK MCUXMYEeCKoe PaCcCTPOMCTBO, OYeHb 3PPEKTUBHO YMEHbLUUTb UX MCUXNYECKYHD
peakuuMo C MOMOLLbI KOHTAKTHOW Tepanuu; cUCTemMa MUCNOAb3yeT CUCTeMY BUPTYaNbHOM
PeanbHOCTN MEeANLMHCKUX 1N306paxeHnin, 06paboTaHHbIX 0by4YatowmM anropuTtMoM, ANs
BOoCnpou3BeaeHus 3dpdekTa MeToja BO3LelCTBUS BUPTYaNbHOM pPeanbHOCTU Ha BbICOKYHO

CLleHy Npo3paYHoli NeCTHULbI.

EMERGING UTILITY OF VIRTUAL REALITY AS A MULTIDISCIPLINARY TOOL IN

CLINICAL MEDICINE

Author(s): Pourmand A, Davis S, Lee D, Barber
S, Sikka N

Journal: Games for Health Journal

DOI: 10.1089/g4h.2017.0046

Abstract:

Objective

Among the more recent products borne of the
evolution of digital technology, virtual reality
(VR) is gaining a foothold in clinical medicine as
an adjunct to traditional therapies. Early studies
suggestagrowingrole for VRapplicationsin pain
management, clinical skills training, cognitive
assessment and cognitive therapy, and physical
rehabilitation.

Materials and Methods

To complete a review of the literature, we

searched PubMed and MEDLINE databases with
the following search terms: «virtual reality»,
«procedural medicine», «oncology», «physical
therapy», and «burn». We further limited our
search to publications in the English language.
Boolean operators were used to combine
search terms.

Results

The included search terms yielded 97 potential
articles, of which 45 were identified as meeting
study criteria, and are included in this review.
These articles provide data, which strongly
support the hypothesis that VR simulations
can enhance pain management (by reducing
patient perception of pain and anxiety), can
augment clinical training curricula and physical
rehabilitation protocols (through immersive
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audiovisual environments), and can improve
clinical assessment of cognitive function
(through improved ecological validity).
Conclusion

Through computer-generated, life-like digital
landscapes, VR stands to change the current
approach to pain management, medical
training, neurocognitive diagnosis, and physical
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rehabilitation. Additional studies are needed
to help define best practices in VR utilization,
and to explore new therapeutic uses for VR in
clinical practice.

Ccbinka:

https://www.mendeley.com/catalogue/
da7d9a15-5425-3512-a1¢6-9cc24cc730b6/

B 3TOI CTaTbe NpeAcTaBneHbl AaHHbIe, KOTOpble yoeanTeNbHO NOATBEPXAAIOT FMMOTEe3Y O TOM,
4YTO MOZEeNNpPOBaHMe BUPTYaSIbHON peanbHOCTU MOXET YyayyllnTb obe3bonnBaHme (3a cyet
YMeHbLLUEeHUs BOCMPUATUSA NauneHTOM 6011 1 6eCnoKoCcTBa), MOXeT AOMNONHUTL yYebHble
nporpamMMbl KJINHNYECKOW MOArOTOBKN N MPOTOKONbI GU3NYECKON peabunutaumn (3a cuet
NMMEPCUBHOWN ayAMOBU3YaNbHOV Cpedbl) 1 MOXeT YAyYLLUTb KANHNYECKYI OLEeHKY KOrHW-
TUBHbIX PYHKLUMI (3@ CHET NOBbILLEHWS 9KON0rnM4Yeckon 060CHOBAHHOCTM).

| VIRTUAL REALITY FOR MEDICAL ANNOTATION TASKS: A SYSTEMATIC REVIEW

Author(s): Rother A, Spiliopoulou M
Journal: Frontiers in Virtual Reality
DOI: 10.3389/frvir.2022.717383

Abstract:

Virtual reality technologies are broadly used
in medicine, including medical educational
tasks like surgery training. Annotations are an
inseparable part of many medical research and
educational tasks. In this systematic review, we
investigate the potential of VR for medical tasks
with focus on annotation. The questions we
pursue are as follows. (Q1) For which healthcare-
associated tasks do we find VR-associated
investigationsandwhichinvolve acrowd worker-
based annotation? (Q2) To what extent are there
gender-specific differences in the usage of VR?
To address these questions, we formulated a
keyword list and inclusion/exclusion criteria
for the collection of recent scientific articles
according to the PRISMA Statement 2020. We
queried the Medline database and included
59 free full articles available in English and
published from 2017 upward. We inspected
the abstracts of the retained articles and
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organized them into 6 categories that referred
to VR in the medical context. We identified
categories of medicine-related tasks, for which
VR is used, and one category associated to
cybersickness. We traced technologies used
with a higher priority for some tasks, and we
found that gender-related investigations are
more widespread for some categories than for
others. The main findings of our investigation
on the role of VR for medical annotation tasks
are as follows: VR was used widely for tasks
associated with medicine, including medical
research and healthcare, but the use of VR for
annotation purposes in that context was very
limited. Many of the relevant studies concerned
VR in education, where annotations may refer
to labeling or other enhancements of materials
or may refer to exercises. The investigation of
gender-related aspects was typically found in
studies that encompassed the usage of VR on
patients and controls, or on healthy participants
in order to assess the potential and limitations
of VR for specific tasks/medical assessments or
treatments. To fully exploit the VR potential for
tasks of medical annotation, especially for the

creation of ground truth datasets and similar
resources, more research is needed, especially
on the interplay of annotator demographics
and accessibility to VR technologies.
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Ccbinka:
https://www.mendeley.com/

catalogue/363e5d5a-65af-3e7e-8a07-
5a68ale5c41c/

B 3TOM crucTemaTnyeckom 0630pe nccnesyeTcs NoTeHuan BUPTYyanbHOM peanbHOCTU ANs pe-
LIeHVA MeANLMHCKMX 3a/a4 C aKLLeHTOM Ha aHHOTaLUN.

THE EFFECT OF VIRTUAL REALITY ON PREOPERATIVE ANXIETY: A META-
ANALYSIS OF RANDOMIZED CONTROLLED TRIALS

Author(s): Koo C, Park ], RyuJ, Han S
Journal: Journal of Clinical Medicine
DOI: 10.3390/jcm9103151

Abstract:

Virtual reality (VR), a technology that provides
a stimulated sensory experience, has recently
beenimplemented invarious fields of medicine.
Several studies have investigated the efficacy
of VR on preoperative anxiety. The purpose of
this meta-analysis was to validate whether VR
could relieve preoperative anxiety in patients
undergoing surgery. Electronic databases were
searched to identify all randomized controlled
trials (RCTs) investigating the effect of VR on
preoperative anxiety. The primary outcome
was defined as the preoperative anxiety scores.
We estimated the effect size using the standard
mean difference (SMD) with a 95% confidence
interval (Cl) using a random effect model.

Ultimately, 10 RCTs, with a total of 813 patients,
were included in the final analysis. Preoperative
anxiety was significantly lower in the VR group
than in the control group (SMD -0.64, 95%
Cl -1.08 to -0.20, p = 0.004). In a subgroup
analysis, the preoperative anxiety scores were
lower in the VR group than in the control group
in pediatric patients (SMD -0.71, 95% CI -1.14
to -0.27, p = 0.002), whereas a significant
difference was not observed between the two
groups in adult patients (p = 0.226). The results
of this meta-analysis indicated that VR could
decrease preoperative anxiety, especially in
pediatric patients.

Ccblnika:

https://www.mendeley.com/
catalogue/2bbd6a77-f6ed-3910-9a4c-
0d359f968392/

Llenbto 3TOro Meta-aHanm3a 6bI10 NPOBEPUTb, MOXET I BUPTyanbHas peanbHOCTb 06/er-
YNTb NPesornepaLIoOHHYHO TPEBOTY Y NaLMEeHTOB, NepeHeCLUMX onepaLuio.

INDUSTRIAL REVOLUTION 4.0 IN NEUROREHABILITATION: THE
IMPLEMENTATION OF VIRTUAL REALITY FOR NEUROLOGICAL DISORDERS

Author(s): Eka Widyadharma |, Prathama
Limalvin N, Pramana Dharmatika I, G G, Ayu Sri
Indrayani I, Nugraha B

Journal: MNJ (Malang Neurology Journal)

DOI: 10.21776/ub.mnj.2021.007.02.9

Abstract:
Industrial revolution 4.0 has changed the
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health industry. Medical treatments derived
from the latest technologies are expected to
improve health and economic status. The rapid
development of technology has influenced the
learning and clinical practice of medicine. Virtual
Reality (VR) is one of the latest technologies that
is currently being implemented as a treatment
for neurological disorders. This article seeks
to give an overview of the development of
VR implementation in neurorehabilitation.
The data source of this article is research and
studies published in NCBI, PubMed, Cochrane,
and other relevant online databases. From
this article, it is found that VR can be used as a
pain reliever and motor function rehabilitation
for patients with balance and gait deficits. VR

2023

is used to distract patients’ attention to pain
for a short time period. VR also improves
motor function recovery in stroke patients.
Cybersicknessis usually reported as a side effect
of using VR and it depends on each individual.
The implementation of VR for patients with
neurological disorders has showed advantages
in reducing pain and improving motor function
butstillneed furtherresearch aboutapplicability
and authorization of virtual reality in the world
of medicine.

Ccbinka:
https://www.mendeley.com/

catalogue/37bcd25b-6372-3195-a7be-
bb433014e7ee/

B 3TOW CcTaTbe NpeAnpuUHATA NMOMbITKA AaTb 0630p Pa3BUTUS BHEAPEHUSI BUPTyalbHOM peasib-

HOCTW B HeMpopeabunmtaumn.

RECENT TRENDS AND FUTURE DIRECTION OF DENTAL RESEARCH IN THE

DIGITAL ERA

Author(s): Joda T, Bornstein M, Jung R, Ferrari M,
Waltimo T, Zitzmann N

Journal: International Journal of Environmental
Research and Public Health

DOI: 10.3390/IJERPH17061987

Abstract:

The digital transformation in dental medicine,
based on electronic health data information,
is recognized as one of the major game-
changers of the 21st century to tackle present
and upcoming challenges in dental and oral
healthcare. This opinion letter focuses on the
estimated top five trends and innovations of
this new digital era, with potential to decisively
influence the direction of dental research: (1)
rapid prototyping (RP), (2) augmented and
virtual reality (AR/VR), (3) artificial intelligence
(Al) and machine learning (ML), (4) personalized
(dental) medicine, and (5) tele-healthcare. Digital
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dentistry requires managing expectations
pragmatically and ensuring transparency for
all stakeholders: patients, healthcare providers,
university and research institutions, the
medtech industry, insurance, public media, and
state policy. It should not be claimed or implied
that digital smart data technologies will replace
humans providing dental expertise and the
capacity for patient empathy. The dental team
that controls digital applications remains the
key and will continue to play the central role
in treating patients. In this context, the latest
trend word is created: augmented intelligence,
e.g., the meaningful combination of digital
applications paired with human qualities and
abilities in order to achieve improved dental
and oral healthcare, ensuring quality of life.

Ccbinka:
https://www.mendeley.com/

catalogue/280a2869-8dcc-38e5-8bd6-
1eef09927468/
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B aTom o63ope OCHOBHO€E BHMaHWne yaendaetca naT OCHOBHbIM TeHAEHUMAM U MHHOBaLUNAM
3TOW HOBOW LLI/I(I)pOBOVI 3pbl, KOTOPbIE MOTEHLUMA/IbBHO MOTIYT OKa3aTb pellaroLlee BJINAHNE Ha
Hanpas/ieHmne CTOMaToN1ormn4ecknx VICCJ'IG,D,OB&HVII?].

A NOVEL VIRTUAL REALITY MEDICAL IMAGE DISPLAY SYSTEM FOR GROUP
DISCUSSIONS OF CONGENITAL HEART DISEASE: DEVELOPMENT AND

USABILITY TESTING

Author(s): Kim B, Loke Y, Mass P, Irwin M,
Capeland C, Olivieri L, Krieger A

Journal: JMIR Cardio

DOI: 10.2196/20633

Abstract:

Background

The complex 3-dimensional (3D) nature of
anatomical abnormalities in congenital heart
disease (CHD) necessitates multidisciplinary
group discussions centered around the review
of medical images such as magnetic resonance
imaging. Currently, group viewings of medical
images are constrained to 2-dimensional (2D)
cross-sectional displays of 3D scans. However,
2D display methods could introduce additional
challenges since they require physicians to
accurately reconstruct the images mentally
into 3D anatomies for diagnosis, staging, and
planning of surgery or other therapies. Virtual
reality (VR) software may enhance diagnosis
and care of CHD via 3D visualization of medical
images. Yet, present-day VR developments
for medicine lack the emphasis on multiuser
collaborative environments, and the effect of
displays and level of immersion for diagnosing
CHDs have not been studied. Objective:
The objective of the study was to evaluate
and compare the diagnostic accuracies and
preferences of various display systems,

including the conventional 2D display and a
novel group VR software, in group discussions
of CHD. Methods: A total of 22 medical trainees
consisting of 1 first-year, 10 second-year, 4 third-
year, and 1 fourth-year residents and 6 medical
students, who volunteered for the study, were
formed into groups of 4 to 5 participants. Each
group discussed three diagnostic cases of
CHD with varying structural complexity using
conventional 2D display and group VR software.
A group VR software, Cardiac Review 3D, was
developed by our team using the Unity engine.
By using different display hardware, VR was
classified into nonimmersive and full-immersive
settings. The discussion time, diagnostic
accuracy score, and peer assessment were
collected to capture the group and individual
diagnostic performances. The diagnostic
accuracies for each participant were scored
by two experienced cardiologists following a
predetermined answer rubric. At the end of the
study, all participants were provided a survey
to rank their preferences of the display systems
for performing group medical discussions.

Ccblnka:

https://www.mendeley.com/catalogue/
a334ee85-0a22-3e46-b707-55df38379fd9/
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Llenbto AaHHOro 1cciefoBaHUst 6bI10 OLEHUTb U CPABHUTL AMArHOCTLNYECKYH TOYHOCTb U
NpeAnoYTEeHMS Pa3INYHbIX CUCTEM OTOBpPaXeHUs), BKAKOUast 0bblYHbIA 2D-ancnnel n HoBoe
nporpaMMHoe obecrieyeHvie 419 rpynnoBO BUPTYyalbHOW peanbHOCTY, MPWY FPYnnoBbiX 06-

cyxaeHunax NbBC.

EXPERT CONSENSUS ON THE METAVERSE IN MEDICINE

Author(s): Yang D, Zhou J, Chen R, Song Y, Song
Z, Zhang X, Wang Q, Wang K, Zhou C, Sun J,
Zhang L, Bai L, Wang Y, Wang X, Lu Y, Xin H,
Powell C, Thiemmler C, Chavannes N, Chen W,
Wu L, Bai C

Journal: Clinical eHealth

DOI: 10.1016/j.ceh.2022.02.001

Abstract:

Background

Recently, Professor Chunxue Bai and colleagues
have proposed a definition of the Metaverse
in Medicine as the medical Internet of Things
(MloT) facilitated using AR and/or VR glasses.
Methods

A multi-disciplinary panel of doctors and IT
experts from Asia, the United States, and
Europe analyzed published articles regarding
expert consensus on the Medical Internet of
Things, with reference to study results in the
field of metaverse technology.

Findings

It is feasible to implement the three basic
functions of the MIoT, namely, comprehensive
perception, reliable transmission, and intelligent
processing, by applying a metaverse platform,
which is composed of AR and VR glasses and the
MloTsystem,andintegratedwiththetechnologies
of holographic construction, holographic
emulation, virtuality-reality integration, and
virtuality-reality —interconnection. In other
words, through interactions between virtual

and real cloud experts and terminal doctors,
we will be able to carry out medical education,
science popularization, consultation, graded
diagnosis and treatment, clinical research,
and even comprehensive healthcare in the
metaverse. The interaction between virtual and
real cloud experts and terminal users (including
terminal doctors, patients, and even their
family members) could also facilitate different
medical services, such as disease prevention,
healthcare, physical examination, diagnosis
and treatment of diseases, rehabilitation,
management of chronic diseases, in-home care,
first aid, outpatient attendance, consultation,
etc. In addition, it is noteworthy that security is a
prerequisite for the Metaverse in Medicine, and
a reliable security system is the foundation to
ensure the normal operation of such a platform.
Conclusion

The application of a Cloud Plus Terminal
platform could enable interaction between
virtual and real cloud experts and terminal
doctors, in order to realize medical education,
science popularization, consultation, graded
diagnosis and treatment, clinical research,
and even comprehensive healthcare in the
metaverse.

Ccblnika:
https://www.mendeley.com/catalogue/
de2c2f8c-dacf-3c9d-a2ca-eb5af3ad19e1/

B AaHHOI cTaTbe 06CyxAaeTcs onpejeneHve MeTaBce/ieHHOM B MeuLHe Kak MeALMHCKO-
ro HTepHeTa BeLein (MIoT), obneryaemMoro ¢ NOMOLLbLK 04YKOB AR n/Unn BUPTYyanbLHOM pe-

adJ/IbHOCTW.
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VIRTUAL REALITY AND AUGMENTED REALITY IN OPHTHALMOLOGY: A

CONTEMPORARY PROSPECTIVE

Author(s): Iskander M, Ogunsola T,
Ramachandran R, McGowan R, Al-Aswad L
Journal: Asia-Pacific journal of ophthalmology
DOI: 10.1097/AP0.0000000000000409

Abstract:

Purpose

Most published systematic reviews have focused
on the use of virtual reality (VR)/augmented
reality (AR) technology in ophthalmology as it
relates to surgical training. To date, this is the
first review that investigates the current state of
VR/AR technology applied more broadly to the
entire field of ophthalmology.

Methods

PubMed, Embase, and CINAHL databases
were searched systematically from January
2014 through December 1, 2020. Studies that
discussed VR and/or AR as it relates to the field
of ophthalmology and provided information
on the technology used were considered.
Abstracts, non-peer-reviewed literature, review
articles, studies that reported only qualitative
data, and studies without English translations
were excluded.

Results

A total of 77 studies were included in this
review. Of these, 28 evaluated the use of VR/AR
in ophthalmic surgical training/assessment and
guidance, 7 in clinical training, 23 in diagnosis/
screening, and 19 in treatment/therapy. 15
studies used AR, 61 used VR, and 1 used both.
Most studies focused on the validity and
usability of novel technologies.

Conclusions

Ophthalmology is a field of medicine that is
well suited for the use of VR/AR. However,
further longitudinal studies examining the
practical feasibility, efficacy, and safety of such
novel technologies, the cost-effectiveness, and
medical/legal considerations are still needed.
We believe that time will indeed foster further
technological advances and lead to widespread
use of VR/AR in routine ophthalmic practice.

Ccbinka:

https://www.mendeley.com/

catalogue/899f0a06-e57¢-3169-ba63-
9a3dc22f041e/

B AaHHOW cTaTbe NpmMBOAUTCA 0630p, B KOTOPOM UCCIeyeTCa TeKyLliee COCTOAHVE TEXHO0-
rnin VR /AR, npnMeHsieMblx 60siee LUIMPOKO KO BCel 061acTyi 0pTasibMONOTNN.

THE USE OF VIRTUAL REALITY HEAD-MOUNTED DISPLAYS WITHIN APPLIED

SPORT PSYCHOLOGY

Author(s): Bird |
Journal: Journal of Sport Psychology in Action
DOI: 10.1080/21520704.2018.1563573

Abstract:

Virtual reality (VR) technology has been
employed within several domains such
as medicine, education, and the military.

Nonetheless, there is limited research
examining how VR can supplement applied
sport psychology practice. This article provides
the reader with an understanding of key
components and concepts associated with VR
head-mounted displays (HMDs). Subsequently,
a range of possible applications within applied
sport psychology are discussed, such as the
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training of perceptual-cognitive skills, relaxation
strategies, and injury rehabilitation. Thereafter,
the practicalities of using VR HMDs are outlined,
and recommendations are provided to applied
sport psychology practitioners wishing to
embed this technology within their practice.

2023

Ccbinka:
https://www.mendeley.com/

catalogue/60449341-8698-3491-8b8b-
40afb2140d94/

STa CTaTbda faeT unTaTento npejcraBieHne O KAKYeBblIX KOMMOHEHTaX N KOHUEenuuax, cBs-
3aHHbIX C ANCNNEsAMU BUPTYalbHOW peanbHOCTY, yCTaHaBIvBaeMbIMU Ha rosiosy (HMDS).

VIRTUAL REALITY APPLICATIONS FOR THE TREATMENT OF ANXIETY AND

MENTAL DISORDERS

Author(s): Safikhani S, Pirker J, Wriessnegger S
Journal: Proceedings of 2021 7th International
Conference of the Immersive Learning Research
Network, iLRN 2021

DOI: 10.23919/iLRN52045.2021.9459356

Abstract:

Virtual Reality (VR) environments are computer-
generated mediums that try to provide the
user a sense of presence. The use of VR term
in science has a long history, but an increasing
number of commercial cost-effective VR devices
are creating new possibilities and applications
for it. Regardless of entertainment, as the most
widespread market for VR, the application of
VR in medicine is attracting great attention in
the scientific field. VR can be used as a tool for
public healthcare, as a teaching environment

for medical students or to improve the skills of
experts, together with a well-accepted method
for physical rehabilitation and mental therapies.
The focus of this review paper is on the use of
VR for psychiatric and anxiety disorders. Several
empirical studies show the effectiveness of
VR in improving the conditions of patients in
a manner comparable to traditional methods
and with long-lasting effects in their daily lives.
However, a small number of case studies or the
lack of a detailed comparison between VR and
conventional methods is the shortcoming of
current studies.

Ccblnka:

https://www.mendeley.com/

catalogue/4f8e6c29-1fa6-39c9-aab0-
617feabbe600/

OCHOBHOE BH/IMaHMe B 3TOM O630pHOM AOKYMeEHTE yAendaeTcd NCroJib30BaHWIO BMpTyaﬂbHOM
PE€anbHOCTU MNPV NCNXUNATPUYECKUNX U TPEBOXHbIX paCCTpOVICTBaX.

A REVIEW OF TELEPRESENCE, VIRTUAL REALITY, AND AUGMENTED REALITY

APPLIED TO CLINICAL CARE

Author(s): Hilty D, Randhawa K, Maheu M,
McKean A, Pantera R, Mishkind M, Rizzo A
Journal: Journal of Technology in Behavioral
Science
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DOI: 10.1007/s41347-020-00126-x

Abstract:

This scoping review article explores the

application of telepresence (TPr), virtual reality
(VR), and augmented reality (AR) to clinical care.
A literature search of key words was conducted
from January 1990 through May 2019 of
the following databases: PubMed/Medline,
American Psychological Association PsycNET,
Pubmed/Medline, Cochrane, Embase, PsycINFO,
Web of Science, Scopus, OTSeeker, ABI/
INFORM, computer-mediated communication
(CMC), technology-mediated communications,
Arts & Humanities Citation Index, Project Muse,
ProQuest Research Library Plus, Sociological
abstracts, Computers and Applied Sciences
Complete and IT Source. It focused on concept
areas: (1) TPr related to technologies; (2) virtual,
augmented, reality, environment; (3) technology
or computer-mediated communication; (4)
clinical therapeutic relationship (boundaries,
care, communication, connect, engagement,
empathy, intimacy, trust); (5) telebehavioral
health; (6) psychotherapy via technology; and
(7) medicine/health care. Inclusion criteria were
conceptarea 1in combination with 2-7 and 2 or
3 in combination with any of 4-7. From a total
of 5214 potential references, the authors found
512 eligible for full-text review and found 85
papers directly relevant to the concepts. From
papers’ references and a review of books and
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popular literature about TPr, virtual reality (VR),
and augmented reality (AR), 13 other sources of
information were found. The historical evolution
of TPr, VR, and AR shows that definitions,
foci of studies (e.g., social neuroscience to
business), and applications vary; assessments
of TPr also vary widely. Studies discuss VR,
AR, and TPr in medicine (e.g., rehabilitation,
robotics), experimental psychology (laboratory,
field, mixed), and behavioral health. Virtual
environment (VE) designs aid the study of
interpersonal communication and behavior,
using standardized social interaction partners,
virtual standardized patients, and/or virtual
humans—all contingent on the participants’
experience of presence and the ability to engage.
Additional research is needed to standardize
experimental and clinical interventions, while
maintaining ecological validity. Technology can
significantly improve quality of care, access
to new treatments and training, if ethical and
reimbursement issues are better explored.

Ccblnika:
https://www.mendeley.com/
catalogue/0e9d02bc-2dc0-3f5f-9306-
b886436fbd38/

B 31O 0630pHOV CTaTbe uccnesyeTcs npuMeHeHve tenenpucytcraus (TPr), BUpTyanbHOW pe-
anbHoctn (VR) 1 gononHeHHOW peanbHOCTU (AR) B KNTMHNYECKON MOMOLLN.

THE METAVERSE IN CURRENT DIGITAL MEDICINE

Author(s): Sun M, Xie L, Liu Y, Li K, Jiang B, Lu Y,
YangY, Yu H, Song Y, Bai C, Yang D

Journal: Clinical eHealth

DOI: 10.1016/j.ceh.2022.07.002

Abstract:

The metaverse has entered people’s horizons
through virtual reality, digital twinning, the
Internet of Things, blockchain technology, etc. In

the current healthcare system, the management
of chronic diseases, such as chronic obstructive
pulmonary disease (COPD) and obstructive
sleep apnea-hypopnea syndrome (OSAHS), still
faces challenges, such as uneven distribution
of medical resources, and difficulty in follow-
up, overburdening of specialists, and so
on. However, metaverse medical platforms
incorporating advanced Al technologies, such
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as industrial-scale digital twins, may address
these issues. In this article, we discuss the
application prospect of these technologies in
digital medicine and the future of the medical
metaverse.

2023

Ccbinka:
https://www.mendeley.com/catalogue/

dfd5fdc1-2bb7-331e-ae87-01fc31dbb4cd/

B aTOM cTaTbe 06CyXAat0TCA MepcnekTVBbl MPUMEHEHNS 3TUX TEXHOIOTIA B LMbpPoBOI Mean-
LUMHe 1 byayliee MeANLNHCKOW MeTaBCceleHHOM.

VIRTUAL AND AUGMENTED REALITY APPLICATIONS IN MEDICINE AND
SURGERY THE FANTASTIC VOYAGE IS HERE

Author(s): Wayne M, Ryan |, Stephen S
Journal:  Anatomy & Physiology: Current
Research

Abstract:

Virtual Reality (VR), Augmented Reality (AR)
and Head Mounted Displays (HMDs) are
revolutionizing the way we view and interact
with the world, affecting nearly every industry.
These technologies are allowing 3D immersive
display and understanding of anatomy never
before possible. Medical applications are wide-
reaching and affect every facet of medical care
from learning gross anatomy and surgical
technique to patient-specific pre-procedural

planning and intra-operative guidance, as well
as diagnostic and therapeutic approaches
in rehabilitation, pain management, and
psychology. The FDA is beginning to approve
these approaches for clinical use. In this
review article, we summarize the application
of VR and AR in clinical medicine. The history,
current utility and future applications of these
technologies are described.

Ccblnika:
https://www.mendeley.com/

catalogue/818079fa-469d-3720-9d67-
f39bccb1237a/

B 3TOIN 0630pHOI CTaTbe KPaTKO ONUCLIBAETCSA NPUMeHeHe BUPTYabHOM peasibHOCTU 1 AR B
KAnHnYyeckor meanumHe. OnrcaHa UCTopus, TekyLas Noae3HocTb 1 byayLime obnactu npu-

MEHEHUSA 3TUX TEXHONOTI UM,

A SYSTEMATIC LITERATURE REVIEW OF VIRTUAL, AUGMENTED, AND MIXED
REALITY GAME APPLICATIONS IN HEALTHCARE

Author(s): Yu F, Yan H, Sundstedt V

Journal: ACM Transactions on Computing for
Healthcare

DOI: 10.1145/3472303

Abstract:
Virtual reality, augmented reality, and mixed
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reality (VR/AR/MR) as information and
communication technologies have been
recognised and implemented in healthcare in
recent years. One of the popular application
ways is games, due to the potential benefits
of providing an engaging and immersive
experience in a virtual environment. This study

presents a systematic literature review that
evaluates the state-of-the-art on VR/AR/MR
game applications in healthcare by collecting
and analysing related journal and conference
papers published from 2014 through to the
first half of 2020. After retrieving more than
3,000 papers from six databases, 88 articles,
from both computer science and medicine,
were selected and analysed in the review.
The articles are classified and summarised
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based on their (1) publication information, (2)
design, implementation, and evaluation, and (3)
application. The presented review is beneficial
for both researchers and developers interested
in exploring current research and future trends
in VR/AR/MR in healthcare.

Ccblnka:

https://www.mendeley.com/catalogue/
c9d36722-df0b-3184-9174-9a3219980b09/

3TO nccnefoBaHVe NMpeAcTaBnseT cobor cMcTemMaTUyeckmnin 0630p NMTepaTypbl, B KOTOPOM
OLleHNBaeTCs COBpeMeHHoe COCTOAAHMEe UrpoBbIX npunoxeHuin VR / AR / MR B 3apaBooxpa-
HEeHUW NyTeM C6opa 1 aHann3a COOTBETCTBYIOLLMX CTaTel B XXypPHasiax U Ha KOHbepeHUuaX,
ony6smnkoBaHHbIX ¢ 2014 no nepsyto nosiosmHy 2020 roga.
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NMy6énukaunn CMU

Ha3BaHuMe: VR-KOCTIOM: pa3paboTka yue-
HbIX AB®Y nomMmoxeT BOCCTaHOBUTbLCA Na-
LMeHTaM nocsie NHCYNbTa

ABTop(bl): BECTU MNMpumMopbe

AHHOTaUuA:

YuéHble ABDY Hanuvcanm HeobbIYHYO NPo-
rpammy. OHa MoOMOoXeT BOCCTaHaBNMBATbLCA
nocsie NHCy/bTa NauvieHTaM B BUPTYyab-
HOWN peanbHOCTU. VR-KOCTIOM nepeaaér
MMMYNbCbl Pa3HbIM rpynnam mbiwy, Mo-
3BONSeT BYKBa/IbHO YyBCTBOBATb COMPU-
KOCHOBEHVe C BUPTyanbHbIMU O6bekTaMu.
A TakXxe rnomoraeTt CoKpaLleHMo MyCKY/0B.
YUéHble Ha3BaM CBOE geTuLe - «<PeMo».
Mporpamma ncrnonb3lyet GyHKLUMOHAN KO-
CTHOMa A/15 MOMOLLUM NHOASAM, MepeHecnm
NHCYNbT.

Ccbinka: https://vestiprim.ru/news/
ptrnews/133304-vr-kostjum-razrabotka-
uchenyh-dvfu-pomozhet-vosstanovitsja-
pacientam-posle-insulta.html

Has3BaHwue: MpoeKkT HMXHeBapTOBCKOM
MHB BOLLEN B TPOWKY NyyLLNX CPean pa-
60T, NpesoCcTaBNeHHbIX Ha TOPOACKON
KOHKYPC Mo npodurnakTke HapKoOMaHnn 1
nponaraHasl 30K

ABTop(bl): CanT roposa HMxXHeBapTOBCKa
AHHOTaAUUSA:

CerosHsa coBpeMeHHble TeXHOOrMM NPoY-
HO BXOZAT B HalLly XXWN3Hb, B TOM UunCie U
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B MUP MeAnuUMHbL. OAHa 13 TaknX - Tex-
HOJIOTNA BUPTYanbHOW peanbHOCTU (VR),
CO3/4aHHas Npy NOMOLLIN KOMMbIOTEPHbIX
TexHonorn. OHa No3BoNseT OOXUTPUTL
MO3I 11 MOKa3aTb pPeasnbHOCTb, KOTOPYHO
OH byzeT BOCNPUHMMATL KaK HaCTOSALLYH.
[aHHyto MeToanKy npumMeHaAtoT 1 B HITHB.
B pamkax ncuxocoumanbHon peabunmnta-
LMKV NaLMeHTOB HapKOIOrMyeckoro oT-
AeneHnsa AN npeososieHnNs 3aBUCMOCTI
cneumanncTamm ycnewHo NCnonb3yeTcs
VR-Tepanusa. C aHBaps 310ro roga yxe 15
Ye/sl0BeK BOCMO/Ib30BaANCb JaHHbIM METO-
AOM.

Ccbinka: https://www.gorod3466.ru/news/
obshchestvo/proekt-nizhnevartovskoy-
pnb-voshel-v-troyku-luchshikh-sredi-rabot-
predostavlennykh-na-gorodskoy-konk/

HasBaHue: KannHMHrpaackme yyeHble
co3janu MeToy "BMUpTyanbHON" peabunu-
TaLWmM NOC/e NHCY/IbTa

ABTOp(bl): RGRU HoBOCTUK

AHHOTaUMA:

CoTpyAHUKM BanTmMncKoro LeHTpa Herpo-
TEXHONOIMMI N NCKYCCTBEHHOIO MHTE/I1eKTa
BOY nm. KaHTa pa3paboTanm TeXHONOr o
BUPTYyaJIbHOW peasibHOCTW ANA peabuiun-
TaLUuy NaumMeHToB, NepeHecmnX NHCYbT.
ccnegoBaHMe BbIMONHAETCA NO Nporpam-
Me MUHWNCTePCTBa HayKW 1 BbICLLEro obpa-
30BaHuA PO "Mpuoputet 2030".

Ccbinka: https://rg.ru/2023/03/07/reg-szfo/
kaliningradskie-uchenye-sozdali-metod-
virtualnoj-reabilitacii-posle-insulta.html

Ha3seaHue: B Camape nauveHToB NoAHN-
MatoT Ha HOTU C MOMOLLbIO BUPTYa/bHOMN
peanbHOCTH

ABTOp(bI): Pagrno SPUTNIK

AHHOTaUMA:

B Camape 13rotosuan peabnnmtaLoH-

Hble TPeHaXepbl Ha OCHOBE TeXHON0I I
BUPTYa/ibHOW peasibHOCTW. Peub naet 06
anrnapaTHoO-NPorpamMMHbIX KOMMaeKcax
ReviVR 1 ReviMotion, npegHa3HayeHHbIX
ANA BOCCTAHOB/IEHWA ABUTraTeIbHOW ak-
TVIBHOCTU HUXHUX KOHEYHOCTEW 1 Lara-
Te/IbHOro pednekca nocsie NHCybTa Un
NoBpexXAeHVsa LeHTPaJIlbHON HepBHOW
CUCTeMbl.

Ccbinka: https://radiosputnik.ria.
ru/20230310/samara-1857046317.html

HasBaHue: PeanncTMUHOCTb U HUKaKNX
PUCKOB: KaK VR-TEXHOIOTNN N3MEHAT Me-
ANUMHCKOe obpa3oBaHue

ABTOp(bl): MegnuMHCKUIA NopTan «340p0-
Baa YyBaLumna»

AHHOTaAUMS:

Pe3naeHT «CkonkoBo» komnaHua NOE
npeacrasuna VR-cmuMynaTop, KOTOpbIiA No-
MOXeT opTasibMosIoraMm HabmpaTbCs Onbl-
Ta N OTTaumMBaTb NpodeccnoHasibHoe Ma-
CTEePCTBO Ha MakCVMabHO PeannCTUYHOWM
MoOZenn rnasa. Takaa rnpakTvika no3soauT
CHN3UTb PUCKN ANF NaLMEHTOB U COKpa-
TUTb KONINYECTBO BpayebHbIX OLWNOOK.
Ccbinka: https://www.med.cap.ru/
press/2023/1/30/realistichnostj-i-nikakih-
riskov-kak-vr-tehnologii

HasBaHue: B Ckontexe co3ganv VR-TpeHa-
Xep 4Nns peabunmtaymm 4acTMYHoO napanu-
30BaHHbIX MaLyeHTOB
ABTop(bl): Hayka TACC

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

AHHOTaUuUA:

MNporpammMHoe obecrieyeHme nos3sonseT
po60Ty BOCMPOV3BOAUTL eCTeCTBEHHbIe
TeNOABUXKEHUS 1 TPAeKTOPUU ABUXEHWSA
KOHEeYHOCTel, XapakTepHble A/15 340p0BO-
ro yenoseka. Viccnegosartenn 13 Poccnu
pa3paboTann VR-TpeHaxep, yCKOPSHOLLMIA
peabunTaumno YacTMYHO Napann3oBaH-
HbIX NaLVEHTOB NOC/1e NOAK/IHOYEHUS VX
MO3ra K pas/iMyHbIM HelipounHTepdencam,
KOTOpble MO3BONAIOT YNPaBASATb ABUXKEHU-
eM HMXKHUX KOHEeYHOCTeN.

Ccbinka: https://nauka.tass.ru/
nauka/16776749

Ha3BaHwue: PaspaboTka ctygeHToB MNIMY «VR
— npunoxeHune ,VR — feTekTop sMOLNA"»
NOMOXeT 60pOTbCH C POBUAMU N CTPaxamm
ABTOpP(bI): PUA MNeH3eHCKoW obnactu
AHHOTaUuSA:

PewnTtb npobnemy naeHtnoumkaLmm cob-
CTBEHHbIX SMOLNI U MOBbLICUTb MHPOP-
MUPOBAHHOCTb HaCYeT 3MOLMOHA/bHbIX
nepexXmnBaHuii, MOMOXET NMPOEKT Hay4YHOro
KONneKTnBea 13 [NeH3eHCKoro rocysap-
CTBEHHOro yHuBepcuteTa «VR — npuno-
xeHwne ,VR — getekTop amouunin”». Paspa-
60TKa Nosyyrna rpaHTOBYHO MOAAEPXKKY B
pa3smepe 1 MAH pybnein koHkypca «CTyseH-
Yeckuin ctaptan» ¢esepanbHOro NpoekTa
«[natpopMa yHMBEPCUTETCKOrO TeXHO0-
rMyeckoro npeanpuHMaTenscTea» B 2022

roay.
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Ccbinka: https://riapo.ru/penza/obshchestvo/
razrabotka-studentov-pgu-vr-prilozhenie-
vr-detektor-emocij-pomozhet-borotsya-s-
fobiyami-i-strahami

Ha3BaHwue: KasaHckMin MesyHVBepcuTeT
co3jal ANA CTYLeHTOB BUPTYyasibHYHO 1a60-
paToputo N VR-CUMYNALMIO MO akyLlepcTBy
ABTOp(bI): KaszaHckme BegomocTtn
AHHOTaUuA:

KasaHCKunin rocyaapCcTBeHHbIA MeaNLNH-
CKWI YHVBEpCUTEeT Co34a ANs CUMYNSLn-
OHHOTr0 06y4YeHNs CTyAeHTOoB LndpoBble
NpoAyKThl. B nXx yncne B By3e 3apaboTtana
BUPTyanbHasa MUKpobrosiornyeckast nabo-
patopus, VR-CUMYNALMOHHBLIA KOMMIEeKC
Mo aKyLWepcTBy Y MyNbTUMOAA/bHbIE TeX-
Honorum. 06 aToM coobLmn pektop KFMY
Anekcein CO3MHOB Ha 3aceaHn KOMUCCUN
MwnHo6pHaykn Poccun.

BupTtyanbHasa nabopaTtopus - 3TO NMpo-
rPaMMHBbI KOMMNEKC, rae CTyAeHTbl Mo
TEXHONOrNAM reimMrndrKaLmnm N3y4ator,
Kak MpoeKTMpoBaTb M1UKPObronornyeckme
nabopatopum n pabotaTb B HUX.

Ccbinka: https://kazved.ru/news/kazanskii-
meduniversitet-sozdal-dlya-studentov-
virtualnuyu-laboratoriyu-i-vr-simulyaciyu-po-
akuserstvu-5856827

Ha3zBaHue: B Cam'MY pa3paboTtann VR-cu-
MYNATOP OKa3aHWA NepBo MOMOLLY MpW
NHCYyNbTe U UHapKTe

ABTop(bl): CBA3b

AHHOTaUuA:

B Camapckom rocysapcTBeHHOM MeNLH-
CKOM yHMBepcmTeTe MmH3gpaBa Poccnmn
KO/IIEKTMB aBTOPOB pa3paboTan cnumy-
NIATOP OKa3aHWs nepBovi MegULMHCKOMN
NOMOLLM NPU NHCYNIbTE U UHAPKTe C UC-
NoNb30BaHNEM TEXHONOTNY BUPTYabHOMN
peanbHocTK (VR). OCOBEHHOCTb Takoro
TPeHaxepa B TOM, UTO OH YYUT OKa3blBaTb
nepByr MOMOLLb B CTPECCOBbLIX CUTYaLM-
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AX — K KJlaCCUYeCKUM KJIMIHUYECKUM pe-
KOMeHAauusam gobaBneHa MeToAuka no
TPEeHUPOBKe CTPEeCCoyCTONUYNBOCTU. PyKO-
BOAMTENIeM NPOeKTa BbICTyNuAa CTYAeHTKa
NHCTUTYTa KNHUYeckon MeanuunHbl Caml -
MY.

\

Ccbinka: https://www.cnews.ru/news/
line/2022-12-21_v_samgmu_razrabotali_vr-
simulyator

WAL Poce

Ha3sBaHue: «kKoMMepcaHTb»: MPUNOXKEHNE
cTyaeHToB MITIY nomMoXeT pacrno3HaTh
VHCYNbT

ABTOp(bI): MOCKOBCKUIA TOPOACKON YHN-
BepcuteT MITTIY

AHHOTaUMSA:

CTtyseHTbl MOCKOBCKOrO ropojckoro neaa-
rorn4eckoro yHmBepcmteTa paspaboTanm
npunoxeHvie Alarm, KOTopoe yy4uT pacrnos-
HaBaTb MPU3HaKN NHCyNbTa. Kpome Toro,
npuioXeHvie JaeT HaBbIKM OKa3aHusa nep-
BOV MOMOLLW MOCTPajaBLUVM Mpu yaape
TOKOM, CUJIbHOM 0XO0re, KpoBOTeYeHWN.
MpoekT peannsyeTcsi B paMkax paboThl B
YHVBEPCUTETCKOM akcesiepatope ctapTa-

nos «Mono.Ko».

Ccbinka: https://www.mgpu.ru/prilozhenie-
ot-studentov-mgpu-pomozhet-raspoznat-
insult/

Ha3BaHue: M03rom He cTapeTb: Kak TpeHU-
poBkM B VR nomMoryT nsbexatb geMeHLnn
ABTOp(bl): M3BECTNA IZ

AHHOTaAUMS:

HoBas nporpammMa poCcCcUNCKUX YYeHbIX

30 PeKTUBHO CTUMYNNPYET KPaTKOCPOU-
HY0 NaMATb NauMeHToB. Poccnimckme
y4yeHble pa3pabaTbiBatoT anrnapaTHO-Npo-
rPaMMHbIV KOMMAEKC ANA NPOPUNAKTUKM
AeMeHUMK C NCroib30BaHMEM METO/0B
BUPTyanbHoW peanbHoctn (VR). Cucre-

Ma MO3BOJIeT TPEHMPOBAaTb KpaTKoBpe-
MEeHHY NamMATb U B peanbHOM BpPeEMEH
OTC/NIeXMBATb YPOBEHb KOHLEeHTpaLumn
BH/MaHWA. TPEHUPYIOT YMCTBEHHbIE Ha-
BbIKW 3@ CYET 3aNOMUHAHUS Pa3INYHbIX
n3obpaxeHnri, a obpatHas CBA3b 0 paboTe
MO3ra rno3BoJIsieT Yes0BeKy yyLle KOH-
TPO/NIMPOBATL CBOW AencTBUA. 10 MHEHWIO
3kcnepToB, VR-TexHONOorMm aaroT MHOXe-
CTBO BO3MOXHOCTeN Ansa 60pbbbl C HENpO-
fereHepaTtnBHbIMY 60J1I€3HSAMU, MO3TOMY
NoAX04 HeEOHXOANMO KakK MOXHO bbiCcTpee
BHeApPATb B MPaKkTuKy. B yactHocTH, 060-
pyAoBaTb NOAOOHbBIMW CCTEMaMU BCe
NOJINKJINHWKW, YTOBbI toamn cTapLue 60 net
MMesiIn BO3MOXHOCTb Cebs TeCTpoBaTh U
TPEeHNPOBaTbCA B BUPTYa/llbHOW peanbHO-
CTn.

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

Ccbinka: https://iz.ru/1449123/denis-
gritcenko/mozgom-ne-staret-kak-trenirovki-v-
vr-pomogut-izbezhat-dementcii

Ha3BaHune: TroMeHCKUA MegyHnBepcuTeT
BHeApwn VR-TEXHOIOTUN B CUCTEMY 34pa-
BOOXPaHeHUs pernoHa

ABTOp(bI): Hayka TACC

AHHOTaUuUA:

THOMEHCKWIA rocyAapCTBEHHbIN MeANLMH-
CKU YHNBEPCUTET BHEAPWJT TEXHONOTNY
BUPTyanbHOW peanbHOCTU (VR-TexHoNo-
rn) B CUCTEMY PErmoHanbHOro 34paBooX-
PaHEHNs, YTO CTano OLHWM N3 KNHOYEBbIX
pe3ynbTaToB nporpammel "Mpropwn-
TeT-2030".

Ccbinka: https://nauka.tass.ru/
nauka/164362292utm_source=google.
comé&utm_medium=organic&utm_
campaign=google.com&utm_referrer=google.
com

Ha3BaHue: B CeueHOBCKOM yHUBepcUTeTe
3a 100 MnH py6nen 3anycTunm BupTyasb-
HYO KNVNHWKY Ans 60pbbbl ¢ COVID-19
AsTOp(bl): VADEMECUM

AHHOTaUuSA:

KomMmnaHua «Bnapcnm» (pesngeHT «CKos-
KOBO») OoTKpblna B [lepsom MI'MY nwm.
N.M. CeyeHoBa TPEHWHI-LEHTP Ha OCHOBEe
TeXHONOrMI BUPTYyaIbHOW peasibHOCTU
ANA 0byyeHna MenepcoHana pabote B
ycnosuax COVID-19 n apyrmx onacHbIx
nHekunii. Cnctema coctont 13 15 cnmy-
NALUNOHHBIX TOYEK N NO3BOJISIeT Bpayam,
opAMHaTopaMm, CTyAeHTaM oTpabaTbiBaTb
B VR-cpeze npoLeaypbl aMbynaTopHOro
npriemMa, MHTEHCVBHOW Tepanuu, a Tak-
Xe TPEHNPOBATb HaBbIKN KIVHUYECKOro
MblLLIeHUs. O6beM MHBECTULMI B MPOeKT
coctaBun 100 MaIH py6aer, 13 HUX OKOO
80 MJIH 6bIN0 BblAeNeHO 13 PpesepanbHOro
6rozkeTa B KayecTBe rpaHTa no Haunpo-
rpamme «Linpposas skoHOMYIKa PD».
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HNDOPOBbLIE TEXHOJTOIM B MEOVLUMHE N TTCUNXOJ10I M

O6nacTtHOM 60NbHULbI MOCTYAWAO HO-
BOe 0bopyzAoBaHVe And peabunntTaumn.

B MeayupexaeHn NoSBUANCL CUCTEMA
BUPTYa/ibHOW peanbHOCTN «HpBaHa» U
TpeHaxep 6anaHca 1 cMcTeMa MarHUTHOW
CTUMYAALNN.

Ccbinka: https://vademec.ru/
news/2022/11/15/v-sechenovskom-
universitete-za-100-min-rubley-zapustili-
virtualnuyu-kliniku-dlya-borby-s-covid-19/

HasBaHue: B Poccun paspaboTtanu BUpTY-
aJIbHbI TPeHaxep, KOTOPbI byaeT yunTb
NoJein okasbiBaTb NepByto MOMOLLb MO-
CTpajaBLUNM

ABTop(bl): RGRU HoBoCTUK

AHHOTaUuSA:

B CeueHOBCKOM YHMBepcuTeTe paspaboTaH
VR-cuMynaTop ANs cepAevHo-1ero4How
peaHnmMauun (C/1P) - 370 cneumanbHbIV
BUPTYa/bHbIA TPeHaxep, C MOMOLLbIO KO-
TOpOro /1t0b0or YenoBek MOXEeT MNONYUNTb
MeANLMHCKME HaBbIK/ NepBoY MOMOLLM B
CUTyaUMAX, MaKCMaNbHO NPUBANXKEHHbIX
K peanbHbIM. Mpowejliie obyyeHume Ha
3TOM TPeHa)epe CMOryT peaH/IMMPOBaTh
noctpagasLiero B ATl vnnn aBapun, Yl B
MeTpO WIN APYrnX Ype3BblYanlHbIX CUTYya-
LAX.

Ccbinka: https://rg.ru/2022/11/16/virtualnyj-
trenazher-nauchit-obychnyh-liudej-okazyvat-
pervuiu-pomoshch-postradavshim.html

Ha3BaHue: Tynskun 6yayT BOCCTaHaBIN-
BaTbCHA NOC/E NHCY/IbTa C MOMOLLbHO BUPTY-
aNbHOW peanbHOCTN

ABTOp(bI): TenekaHan Tynbckni
AHHOTaUuA:

Tynsakum 6yayT BOCCTaHaBAMBATbCA Noc/ie
WHCYNbTa C MOMOLLbH BUPTYasIbHOW pe-
aNbHOCTW. B oTAeneHve peabnnmntaymu
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Ccbinka: https://Ttulatv.ru/novosti/184647-
tulyaki-budut-vosstanavlivatsya-posle-insulta-
s-pomoshchyu-virtualnoy-realnosti.html

HasBaHue: [eTepbyprckme OHKOAOr Npo-
Be/IM onepaLmio C MOMOLLbHO TEXHOJIOTUIA
AOMOJIHEHHOM peanbHOCTY

ABTOp(bI): CaHKT-MNeTepbypr

AHHOTaUMS:

MNeTepbyprckvie OHKOMOM paclnpsatoT
BO3MOXHOCTW NCMO/b30BaHUA TEXHONOT NI
AOMNO/IHEHHOW peasibHOCTU BO BPEMS XU-
pypruyeckux onepaumi. Bpaum KnnHmnkm
BbICOKVX MeANLIMHCKUX TEXHOIOTVIA IMEHU
MNyporosa nposenn ornepawuto no yaane-
HU 3/10KaYeCcTBEHHOro HOBOObpa3oBsa-
HUS Ha rnouke. B pacnopsikeHnn xmpypra
He TOJIbKO acChCTeHThIl, HO 1 VR o4kn, Ye-
pe3 KoTopble OH noay4vaet MHGOopMaL Mo O
PacnonoXeHUn onyxonun, eé ¢opme, cocy-
A,aX, KOTOpble NOAKPALUMBAKOTCA KOMIMbHO-
TepHO NPOrpamMmon B ornpesesiéHHble
LBeTa B 3aBMCMMOCTY OT npejonepauyioH-
HbIX YCTaHOBOK.

Ccbinka: https://tvspb.ru/news/2022/11/11/
peterburgskie-onkologi-proveli-operacziyu-s-
pomoshhyu-tehnologij-dopolnennoj-realnosti

HasBaHue: «Bce Kak B XM3HU»: KaK Bpayw
cnacaroT naumMeHToB B BUPTyaSibHOW pe-
aNbHOCTU

ABTop(bl): [a3eTa.RU

AHHOTaAUWMS:

B PHUMY Tlunporosa pacckasanu o cob-
CTBEHHOW MeTouKe 0byyeHns Bpayen ¢
nomMoLbro VR-TpeHaxepos.

= . l m/f f.

Ccbinka: https://www.gazeta.ru/
science/2022/11/07/15740485.shtml

HasBaHue: KomnaHuna-pesngeHT «Mocmea-
napka» paspaboTana nepcnekTUBHYHO
VR-nnatdopmy ana obyyeHns MenkoB
ABTop(bl): HoBocTw Hi-Tech

AHHOTaAUMS:

Pe3ngeHT TexHonapka «Mocmeanapk»
pa3paboTan un cenyac BbIBOAUT HA PbIHOK
NHHOBALMOHHYO naaTtdopmy BUpTYyasib-
Holn peanbHocTK VR Medica. Uudpposoe
peLlueHne MoXeT H6bITb BOCTPeb0oBaHO B
MeAVLMNHCKUX YHUBepCUTeTax, Koniesxax,
LeHTpax NoBblWeHNs kBanndurkaumu, a

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

TaKXe B NeYebHbIX yypexaeHndax B Ka4ye-
CTBE TpeEHaXepa AnA pea6|/|n|/|TaL|,|/||/| naumn-
€HTOB C Pa3/IMYHbIMW HapPyLUEHWNAMWN.

Ccobinka: https://android-robot.com/
kompaniya-rezident-mosmedparka-
razrabotala-perspektivnuyu-vr-platformu-
dlya-obucheniya-medikov/

HasBaHune: Tomckuin VR-NpoekT no pea-
bunMTaLmMn Nocae NHCYNbTa TeCTUPYIOT B
KAVHUKaX

ABTOp(bl): PNA Tomck

AHHOTaUuS:

Tomckasa koMmnaHma "ABuxeHne" TecTmpy-
eT npunoxeHne c VR-oukamm ans Boccrta-
HOBJIEHVS MAUMEHTOB MNOC/e NHCYNbTa U
APYrUX HapyLUeHWA B NATU MeAVLMHCKUX
yypexgaeHnax Poccnm - B Tomcke, Mockse
n CaHkT-lMeTepbypre. Fpynna TOMCKNX
pa3paboTuMKoB co3jana NporpamMmMy Ha oc-
HOBe TEeXHOJIOrVIA BUPTYaNbHOW peanbHo-
ctn - VRGO, KoTOpas NMOMOXeT BOCCTaHaB-
NBAaTbLCSA NIOAAM, UMeroLLMM NpobieMbl ¢
ABVXKEHMEM, B TOM YMC/ie Nocsie UHCYNbTA.
MpoekT 6bln NpeAcTaB/ieH Ha pPervioHab-
HOM 3Tane ¢opyma "CunbHble naen Ans
HOBOro BpemeHu" B ToMcke B ntoHe 2022
roga.

Ccbinka: https://www.riatomsk.ru/
article/20221104/tomskij-vr-proekt-po-
reabilitacii-insuljta-vnedren-v-5-klinikah-rf/
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Ha3BaHue: KpacHogapckume pa3zpaboTyumkim
co3fanu BUPTYyasibHOro ncrxonora
ABTOp(bI): KybaHCcKMe HOBOCTU
AHHOTaUuSA:

MpoeKT NCnXonorMyeckom NOMoOLLM AeTAM
C MOMOLLIbIO BUPTYasibHbIX NepPCOHaXel
pa3pabatbiBaeTca KybaHCKMUM Nporpam-
MUCTaMUN. 38 aBaTapOM HaAXOAUTCA XN-
BOW YenioBeK — NCUXON0r UV nejaror, oH
03By4VBaeT VR-nepcoHaxa n obLiaeTcs

C pe6éHKoM. ECTb HecKko/Ibko cnocobos.,
Kak rnepesaBaTb MVMUKY U BbIBOAUTL €€
Ha 3KpaH. B nepBOM V13 HMX NCMONb3YyeTCs
Be6-kaMepa, OHa AeNINT INLO Ha ThiCAYUN
TOYek, ynaBinBaeT MUMNYeckre nsme-
HEeHWA B pexviMe peasibHOro BpeMeHu n
nepefaét 370 aBatapy. Bropoit cnocob
npejnonaraeT 1MCNO/b30BaHWe 1a3epHOro
AaTyvka, Kak Ha iphone. OH npocBeynBaeT
BCE NINLLO, U3MepseT ryobuHYy Kaxzaoun ya-
CTV LA U paccTosiHMe. 34eCb BaXHO y4u-
TbiBaTb, YTO MUMVIKa YesioBeKka He njeasb-
Ha, OH MOXeT 3arpyCcTuTh, NoyecaTb HOC.
A TexHO/orva n1asepHoro Agarymka oyget
AOVrpbIBaTh 3@ YesoBeKa, YTobbl KapTUHKa
6blNa naeanbHOM.

Ccobinka: https://kubnews.ru/
obshchestvo/2022/11/04/krasnodarskie-
razrabotchiki-sozdali-virtualnogo-psikhologa/

HasBaHue: O JOHOPCTBE KPOBW YEPE3
COBPEMEHHBIE TEXHOJ1OT U
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AsTop(bl): NMATEPEL,

AHHOTaUMA:

MepCoOHaXxuv NrPOBOIN AOHOPCKON BCeJIeH-
HOM «[loHOPGO» NPOAO/IKAKOT MOKOPSATh
COBpeMeHHble TexHoiormn. Ha 31oT pas
Cpa3y 3 HOBbIX 3/IeMEeHTa AOMNO/HEHHOV
peasibHOCTY NOSABUANCE B MOBUIbHOM
NPUNIOXEHNN 06MeHa CO0bLLeHNAMM
Snapchat. 9neMeHTbI JONONHEHHOW peasb-
HOCTW AOCTYMHbI HA MOBWJIbHBIX YCTPONA-
CTBax B npunoxeHunn Snapchat Ha Android
1 i0S. C NoABMBLLMMCA BUPTYyabHbIM
06BEKTOM MOXHO B3aVMOZENCTBOBaTb,
A06aBNATE K HEMY MY3bIKY, enaTb ¢pOTOo U
BNAEO.

Manapx

My pbiii 1 npoHnLaTenbHbIA NaTpUapx, W3y4aeT U UCNOoNb3YeT CBOMCTBA TPaB W 3eNnii.
Bnaropapsa rpubhuiie moxet GbicTpo NnepeMewaTbca NoA, 3eMneid U 3HaeT Bce n o6o Bcex.

Ccbinka: https://piterets.ru/
obstchestvo/35399-o-donorstve-krovi-cherez-
sovremennye-tehnologii.htm/

HasBaHwue: B PaA3aHu pa3spabotanu cu-
MYNATOP BUPTYasibHOWN peanbHOCTV A1
60pbbbI C HobUnAMN

ABTop(bl): Hayka TACC

AHHOTaUMS:

Cuctema cnocobHa NOMOYb NauyeHTOM,
B YaCTHOCTW, NepebopoTh CTPaxu BbICOThI
1 3K3aMeHOB. B PA3aHckoM rocysapcreeH-
HOM MeAVLVHCKOM YHMBepcuTeTe paspa-
60Tanu 1 3anaTeHToBaAV KOMMIEKC A5
neyeHnsa pobmnyeckmnx paccTpomnucTs B BUP-
Tya/lbHOW peanbHOCTU. 3TO eUHCTBEHHOEe
NPUIOXEHVE C aHaJIOTMYHbIM HAbOpPOM

$YHKLMIN Ha OTeYeCTBEHHOM pPbIHKE.
Ccbinka: https://nauka.tass.ru/
nauka/161276192utm_source=incrussia.
ru&utm_medium=referral&utm_
campaign=incrussia.ru&utm_
referrer=incrussia.ru

HasBaHwue: B MI'OY 3anyctnnm npoekT
«MeanunHckme knaccol NoaMOCKOBbA» C
NCrosib30oBaHVeM VR-TexHonorunm
ABTop(bl): TopoAckon okpyr MbITULLN
AHHOTaUuA:

Ha meguumHckom dakynbtete MIOY,
pacnosioXXeHHOM B MbITHLLAX, 3aNyCTUIN
npoekT «MeanunHckme knaccol [llogmMocko-
BbS» C UCMOJIb30BaHMeM VR-TexHonornn.
Tenepb WKONbHWVKM OKpYra MOryT Noyys-
CTBOBaTb Cebs Xxmpypramu, caenaTb LLOB,
N NoNpoboBaTb NMPOBECTU JIaNapocKonu-
YecKyto onepaumio, U BCe 3TO — B CTEHaxX
YHUBEPCUTETA C MOMOLLLIO BUPTYasbHOro
TpeHaxepa. Kpome TOro, B paMkax npoek-
Ta NPOBOAATCHA MacTep-Knacchl OT nNpodec-
CMOHaNoB..

Ccbinka: https://www.mytyshi.ru/article/v-
mgou-zapustili-proekt-meditsinskie-
klassy-podmoskovya-s-ispolzovaniem-vr-
tehnologij-432183

Ha3BaHwe: B 1BOY co3ganu meTos peabu-
NINTaLUUM NpuU ABUraTeIbHbIX HapyLUEeHNAX
C MOMOLLbIO BUPTYanbHOW cpesbl
ABTOp(bI): TACC

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

AHHOTaUuUA:

YuyeHble [lafibHeBOCTOYHOrO pesepanb-
Horo yHuBepcuteTa (4B®dY) paspaboTann
HOBbIN MeTOZ peabunntaumu npm asura-
TeNbHbIX N BECTUOYNAPHBIX HapYLLUEHNAX

B BUPTYya/lbHOM MPOCTPaAHCTBE C UCMOJIb-
30BaHMeM cneunanbHoro KkoctromMma VR-no-
rpy>xeHus. KomaHza npoekTa paspaboTrana
nporpaMmy peabunmtayumn, a Takke camo
NPOCTPAHCTBO BUPTYaNbHOW peanbHOCTY,
B KOTOPOM MNaLMeHT byaeT NPoXo4auTb pea-
ounuTaumo. CBOK akTya/lbHOCTb CUCTEMA
nokasaJsia Bo BpeMs naHAeMuy KOpoHa-
BUPYCHOW MH}EKLMW, KOTAa 04YeHb MHOIO
No4en ¢ orpaHnYeHHbIMY BO3MOXHOCTAMM
3[,0pOBbS He MOr/K NnocewlaTb peabunnTa-
LMOHHbIE LIeHTPbI.

Ccbinka: https://tass.ru/obschestvo/16130067

Ha3sBaHMe: TexHONornm npoTrB TPEBOT:
Kak onpesenutb U CHNU3UTb YPOBEHb CTPec-
ca

ABTOp(bI): CkoNKOBO MeanaLeHTp
AHHOTaUuS:

B MOMeHTbI CIbHOW TpeBorv He Bcerga
eCTb BO3MOXHOCTb 06paTuUTLCA 3@ NOMO-
LLIbHO K CMeunanincTy Uam nogenmnTbes C
6N13KMY CBOUMUN NepexnBaHnsmun. B
3TOM C/y4ae Ha NOMOLLb NPUXOAAT creuu-
aJibHble NporpaMmbl 11 BUPTYyasibHble BPa-
4. Hanprmep, oTeyecTBEHHbIN NPOeKT
iCognito pa3paboTan ya06HOoe npuioxe-
HVie CAaMOMOMOLLM C CKYCCTBEHHbIM WH-
TeNNeKToM. B MOMeHTbI TpeBoru 1 ctpecca
NoNb30BaTe/lb MOXeT HauaTb obLLeHue

C 4aT-60TOM, KOTOPBbIX MPoaHann3npyet
OTBETbI U MPEeASIOXNT PasHble TEXHUKMY,
YyNpaxHeHNsa ANA CHATNA cTpecca Uaun Tpe-
BOIU.

Ccbinka: https://sk.ru/news/tehnologii-protiv-
trevogi-kak-opredelit-i-snizit-uroven-stressa/

Ha3BaHwue: B PocTtoBCckOM MeayHMBepCun-
TeTe NOSABUIICHA BUPTYaJIbHbIA CUMYIATOP
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NIOP-XpYprnm

ABTOp(bl): HOBOCTW VIHTEepHeTa BeLLei
AHHOTaUuSA:

B PocToBCKOM rocyapCcTBEHHOM Meau-
LMHCKOM yHBepcuTeTe (PocTl MY) paccka-
3a11 0 NOABNAEHNN B BY30BCKOM LieHTpe
CUMYNALMOHHOI0 06y4YeHNs YHNKaNbHOIo
BYpTyanbHOro cumynatopa JIOP-xnpyp-
run «BokcenMaH JTOP». VR-TpeHaxep paet
BO3MOXHOCTb NMOYYyBCTBOBaTb 1 YBUAETb
TO, YTO NPOUNCXOANT BO BPEMS peasbHO
orepauumn, B Yem ybeanincb COTPYAHNKN
BY30BCKOW Kadpeapbl OTOPUHOMNAPUHION0-
MY Ha NepBOM TPeHWHre.

LS

Ccbinka: https://iot.ru/meditsina/v-
rostovskom-meduniversitete-poyavilsya-
virtualnyy-simulyator-lor-khirurgii

Ha3BaHwue: B NpkyTcko obnactm nposon-
XaeTtcs npuMeHeHme VR-TeXHONOrvin B
peabnnnTaumoHHON paboTe C rpaxgaHamu
MOXMNOro BO3pacTa

ABTOpP(bI): MMHUNCTEPCTBO COLMaNBLHOTO
pa3BuUTNSA, oneku 1 noneymtenscraea Vip-
KyTCKOWM 0bnactun

AHHOTaUuA:

[Ncrxonoramm HoBo-JIEHUHCKOro AOoMa-UH-
TepHaTa AN npectapesbiX N UHBANNAOB C
2019 roga ycnewHo peannsyeTtcda B paMKax
pernoHanbHoro npoekTa «CtapLuee no-
KOJIeHMe» HaUuMOHaNbHOro npoekTta «/e-
mMorpadusa» Nporpamma coumanbHoOM pea-
bunnTaLnm B cuctemMe 40JIroBpeMeHHOro
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yxoja c nprvmeHeHmnem VR-TexHonormm
«BO3MOXHO BCE». TexHonorvist BUpTYy-
aJIbHOV peasisHOCTV NO3BONsET obecre-
YTb 6e30MnacHoe NMPOCTPaAHCTBO ANSA Cro-
KOMNHOr0 B3aMMOZENCTBUNSA C OKPYXatoLLein
Cpesoin, ynyyLlnTb 3MOLMOHaIbHOEe COo-
CTOsIHME roJsiydaTener couranbHbIX YCayr,
NOALEPXKMNBAA Y HUX HTEPEC K XXU3HU 1
pacKkpbIBas pecypcbl NMYHOCTU. VR-06pasbl
BOCMPUHMMAaOTCA NPOXNBAKOLWMMMN Kak
CHbl 1 $aHTa3nK, CNOCOBCTBYA TEM CaMbIM
nepexXmnBaHUIO CUIbHbIX SMOLMIA, HeAory-
CTUMbIX B peanbHOW XN3HWN.

Ccbinka: https://irkobl.ru/sites/society/
news/2149780/

HasBaHue: B Poccnum co3ganu cuctemy
BUPTYaJIbHOV peasisHOCTW ANIA XUPYProB
npw onepawunm

ABTOp(bI): a3eTa.RU

AHHOTaAUMA:

Poccuinckme yyeHble paspaboTtanu cncremy
AOMNONIHEHHOW peasibHOCTU 418 MOMOLLM
Xvpypram B onepauuu. Hanpvmep, ans
OB6HapY>XeHVs HEKOTOPbIX OMNyXoien Heob-
XOAMMO HernpepbIBHO MPOBOANTL Y1bTPas-
BYKOBO€ NCcnefoBaHne N OpneHTUpOoBaTh-
CA NO ero faHHbIM. [103TOMY CcneumanmncTbl
pa3paboTtany NporpamMmy, NO3BONAIOLLYHO
co3faBaTb NHAVBUAYaNbHbIE «yNy4LleH-
Hble» MOZeNu BHyTpeHHe aHaToOMWNK
yesioBeKka AN CUCTEM AOMONHEHHOW

peanbHOCTU. BUAeTb 3Ty OMNO/IHEHHYIO
peanbHOCTb MOXHO TOJIbKO Yepes crneLm-
aNbHble 0YKN, HABOAA NX Ha oneprpyemble
OpraHbl.

Ccbinka: https://www.gazeta.ru/science/
news/2022/09/26/18653161.shtml

Ha3zBaHue: MNcmnxonorusa notpebneHvs v
AR

ABTop(bl): Black VR

Ccbinka: https.//dzen.ru/a/
Y3YIx28mNh3Wrbc8

Ha3BaHue: TpeHaxep No Oka3aHWI HeoT-
NOXHOWM NomMoLm B aBTomobune CMI1
AsTop(bl): ModumLab

AHHOTaAUMS:

VR-TpeHaxep npejHasHauveH ansa ¢enbj-
LLepOB CKOPOW MOMOLLM 1 MO3BOASAET OTPpa-
60TaTb aITOPUTMbl OKa3aHUSA HEOTIOXHOM
nomoLuu. B kaxzaow ns cntyauuin TpeHa-
Xepa cneyyanmcty Heo6xoAnMMo oLeHUTb
N CTabUIN3NPOBATb COCTOAHME NaLMEeHTa
ANSA ero AanbHenLwen TPaHCNOPTUPOBKY B
cTaunoHap.

Ccbinka: https://modumlab.com/portfolio/
ambulance

HasBaHwue: XR-Clinic

ABTop(bl): MEDVR

AHHOTaAUMS:

NHHOBaLMOHHbIW MPOAYKT, NpeHa3Ha-
YeHHbIV 4159 0byYeHNS MeANLNHCKOro
nepcoHasna npodpeccroHanbHbIM HaBblKaM
B PeasiMCTUYHOM CUMYNSALMOHHOW cpese U
6e3 pucka 4ns naymeHTa.

Ccbinka: https://medvr.pro/products/xr-
clinic.php

Ha3BaHue: B KpacHospcke peabunntayms
nocsie NHcynbTa byZeT NPOXoAnTb Npu Mo-
MOLL BUPTYaNbHOW peanbHOCTU
ABTOp(bI): CMOTPUM

AHHOTaUuA:

LUMNDOPOBbBIE TEXHOJTIOIMI B MEOVLUMHE N NMCUXOS10T A

Camapckume yyéHble peLlnnm npuMeHaTb
Ha nauyeHTax, KoTopble Noc/ie NHCY/IbTOB
nepecTtany YyBCTBOBATb PYKU N HOTU HO-
Bble TexHosiornu. bnarogapsa TpeHaxepy
BUPTYya/IbHOW PeasibHOCTU MblILLL|bl HAXO-
AATCA B MOCTOAHHOM TOHYCe 1 bnarogaps
3TOMY He aTpoPUpPYHOTCS.

Ccbinka: https://smotrim.ru/article/3282045

HassaHwue: B LIEHTPE VIM. BAKYJIEBA BHE-
AP PEBOTOLMOHHYHO TEXHO/0-
MO KAPANOXUPYPT N C MOMOLLBHO
BUPTYA/TbHOW PEA/IBHOCT

ABTop(bl): PIBY «HMUNL, CCX nm. A. H. ba-
KyneBa»

AHHOTaUuSA:

C NoMoLLbHO BUPTYabHOM peanbHOCTY

N MeTOZ0B VICKYCCTBEHHOIO NHTE/1eKTa
6bln1a NpoBe/eHa onepaunsa Ha cepaLe.
Ccbinka: https://bakulev.ru/news/
smi-o-nas/v-tsentre-im-bakuleva-
vnedrili-revolyutsionnuyu-tekhnologiyu-
kardiokhirurgii-s-pomoshchyu-virtualnoy/

@_melio

HazBaHue: MNnatopmbl BP-Tepanuvn
XRHealth 1 Amelia Virtual Care cnnBatoTcs
B O4HY KOMMaHUIO

ABTOp(bI): Anekcein Jincosnukunin (Hosoctn
HoloGraphica)

AHHOTaUuA:

AmepukaHckas nnatdopma 4ns Tepannu B
BUPTYyanbHOW peanbHOCTM XRHealth n eé
NCraHcKne Konnern n3 chepbl NCMXmMYecko-
ro 3gopoBbs 13 Amelia Virtual Care 06b4-
BUAU O CINAHUM Nog 6peHgom XRHealth.
MapTHEpPbI CO34at0T BUPTYaJibHbIV Tepa-
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CnuUcokK ncnosnb3oBaHHbIX UCTOYHUKOB

neBTUYECKN LLIeHTP AN peLUeHus npo- CTU N BNONOTNYECKO 06paTHOM CBA3N.

6neM GU3NYECKOrOo U NCUXMUYECKOTO 340- Mo cnoBaM 3KCMepToB, OHa ByAeT noses- 1. OnpegeneHbl 3a4aun 1 Bbi30Bbl LMGPOBOI TpaHChOPMALMK OTPACIN 34PaBO-
POBbS. Ha POCChAHAM C OCNOXHEHUAMU nocne oxpaHeHus go 2024 roga: nybankaumsa. 19.01.2022 r. // IHboOpMaLIMOHHO - MPaBoOBOM
Cceinka: https://holographica.space/news/  COVID-19. nopTan FapaHT.py [DnekTpoHHbI pecypcl. Pexum gocTtyna: https://www.garant.ru/

xrhealth-amelia-virtual-care/ news/1522593/ (gaTa obpaLleHus: 05.05.2023).

2. Uundpposmsauma meanumHbl 2022: TpeHAbl 1 NpakTuyeckoe npruMeHeHune: nyonu-
kKauwms. 10.02.2022 r. // bnor komnaHunun «lepBblii BUT» [DneKTpoHHbIN pecypc]. Pexum
poctyna: https://www.1cbit.ru/blog/tsifrovizatsiya-meditsiny-trendy-i-prakticheskoe-
primenenie/ (gata obpalyeHuns: 06.05.2023).

Ha3sBaHue: Camapckme Megnky BepHyT
poCCUsAHAM OH6OHSAHNE

ABTOp(bI): OKTaroH.Meaua

AHHOTaUuA:

B Camapckom rocysjapcTBeHHOM MenLH-
CKOM yHMBepcmuTete MuH3gpasa Poccnmn
(CamI'MY) pa3paboTaHO yCTPOWCTBO A4
AMArHOCTUKM N peabunumtaumm oboHaTeNb-

3. VR/AR: Kak TexHoiormm ncnonb3yrot B meavuymHe. 01.06.2022 r. // bnor komna-
HUK OO0 «MoayM Jlab» [DnekTpOoHHbIN pecypc]. Pexxum goctyna: https://modumlab.
com/blog/medicine (gata obpaleHuns: 06.05.2023).

4. BupTtyanbHaa xumpyprusa: kak VR-TexHosornm noMmoratoTt megukam. 17.08.2022 r.

HbIX Hap}/meHmVl, BbISICHI «OKTaroH». o ' - // Bnor kopnopauunu «Poctex» [DnekTpoHHbI pecypc]. Pexum goctyna: https://rostec.
KOMMbIOTEPHOM YMNpaBNeHNn N UHTerpa-  samarskie_mediki_vernut_rossiyanam_ wieHus: 07.05.2023).

NN C cUCTeEMaMM BUPTYalbHOWM peanbHO-  obonyanie.html
. PTY P y 5. VR B NCUXONOTrMn: MHEeHne PoCCUNCKnX yueHbiX. 13.04.2022 r. // bnor nnowas-

KU «VC.ru» [IneKTpoHHbI pecypc]. Pexum goctyna: https://vc.ru/life/401760-vr-v-
psihologii-mnenie-rossiyskih-uchenyh (aata o6paweHus: 10.05.2023).

6. 3eneHcknir, M. M. BupTtyanbHas peanbHOCTb (VR) B KAMHNYECKON MefUnLHe:
MeXZAYyHapOAHbIN N poccninckmin onblT / M. M. 3eneHckuia, C. A. Pea, A. W. LLIagepkrHa
/1 POCCNINCKUIA XXypHan TeneMeanLHbl U 3/IEKTPOHHOIO 34paBooxpaHeHuns. - 2021. -
T.7,Ne3.-C.7-20. - DOI 10.29188/2712-9217-2021-7-3-7-20. - EDN XIWLHS.

7. MuxeBckuit, M. K. VR B MmeanumHe / M. K. MNMuxesckuin // Modern Science. - 2020.
- Ne 6-4. - C. 199-202. - EDN HSGPFC.

8. Wcnonb3oaHue AR n VR B meanumHe / A. M. CoTHUKOB, A. HO. Tblukos, P. B. 30-
notapes [ ap.] // BeCTHUK NeH3eHCKOro rocyfapcTtBeHHoOro yHneepcumTeTa. - 2021. -
Ne 4(36). - C. 112-116. - EDN TCJFWL.

9. 3axapueHko, [. P. NprMmeHeHne TexHONOorunn BUPTYa/sbHOW U AOMOJIHEHHOM
peanbHOCTU B MeaunumHe / [. P. 3axapyeHko, Y. P. 3axapyeHko // JIoMOHOCOBCKMeE
HayYHble YTeHVs CTYAEeHTOB, aCMPaHTOB N MOJIOAbIX YYEHbIX BbICLLEN LIKO/bl ecTe-
CTBEHHbIX HayK 1 TexHonormni CA®Y - 2022 : C60pHUK MaTepuranos KOHbepeHLnn, Ap-
xaHrenbck, 01-30 anpens 2021 roga / MUHUCTEPCTBO HayKM 1 BbiCLLEr0 06pa3oBaHUS
Poccuinckon depepaumnn, desepasibHOe rocysapcTtBeHHOe aBTOHOMHOe 06pa3oBa-
TeNbHOe yupexaeHue Bbicluero obpasoBaHus «CeBepHbIn (ApkTrnyeckunin) degepanb-
HblA yHUBepcuTeT umeHn M. B. JTomoHOcCOBa». - ApxaHrenbck: CeBepHbI (ApKTUYe-
ckuin) begepanbHbIv yHUBEpcUTeT nMeHn M.B. JlomoHocoBa, 2022. - C. 45-48. - EDN
UTSVKW.

10. CbicoeBa, [. B. NTHHOBaLVOHHAsA TEXHOOISA BUPTYyaibHOW peasibHOCTU B Men-
umHe / [. B. CbicoeBa, A. B. PasyBaeBa, A. HO. Tnotosa // . - 2020. - Ne 2(8). - C. 42-47.
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- EDN ZCYIKO.

11. bapawko, E. H. icnonb3oBaHme TeXHONOMMIN BUPTYasibHOW peanbHOCTU B Me-
AnumHe / E. H. bapawko, K. ®. Komaposa, B. A. batoBa // HayuHble nccnegoBaHva B
COBpPEMeHHOM Mupe. Teopus U NPakT1Ka : COOPHUK CcTaTell BCepPOCCUNCKOM HayUHOW
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