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ObocHosanue u yenrv: HeWpoTEeXHONOTHH, TaKWe KaK BUPTyallbHas peanbHOCTH (BP),
MUMEIOT OOJIBIION MOTEHIMAT AJISl MEIULMHCKUX MCCIIEAOBAaHUN U MIPAKTUKHU, O3BOJISS
PacCIIUPUTh BO3MOXXHOCTH peaOMIUTAMOHHBIX Mepornpustuid [1, 2]. Texnonorus BP
CO03/1aeT MYJIbTUCEHCOPHYIO 1 MYJIBTUAOMEHHYIO CTUMYJISIIIO KOTHUTHBHBIX (PYHKIHN
[3, 4]. B cBs3u ¢ 3tuM wucnosib3oBanne BP MoxeT ObITh 3((PEKTHBHBIM METOIOM
KOTHUTHBHOW peabMITUTAINH JUTS TAIMEHTOB C PA3IMYHON MO3TOBOH MATOJOTHEH, B TOM
YuClie OCTPOW WIIM XPOHUYECKON wumemuend mosra [5]. Pa3spaboTka m ampobarius
npoTtokoyoB kKorautuBHoro TpeHuHra (KT) ¢ ucmoms3oBanmem BP, kak n m3ydenue
HEHpO(H3MONOrHUECKUX W3MEHEHHUH, AaCCOLMUPOBAHHBIX C HHUM, IPOBOIUTICS B
OCHOBHOM Ha IMPAaKTUYECKHd 3/0POBBIX JIMIAX, C JAIBHEWIINM paciIupeHHeM
pe3yIbTaTOB UCCIENIOBAHMI Ha IIEJIEBYIO TPYNILy manueHToB. Llenpio naHHO# paboThl
SBUIMCH ampoOanusi pa3pabOTaHHOTO OPUIMHAIBHOIO IMPOTOKOJA M HCCIEIOBaHHE
Helipodusnonornyeckux s¢h¢dexkroB BP mnpu mposeneHum muorosamaunoro KT y
3I0POBBIX HCIBITYEMBIX.

Mamepuanvr u memoowr: JIna wm3ydenwss sddexruBHOCTH MHOTo3amauHoro KT ¢
ucrnonb3oBanueM BP  Opi1 paspaboTaH  cHeUUaNM3UpPOBAHHBIA  MPOrPAMMHO-
anmapatHelid  KoMmIuiekc. C  HCIIONB30BAHUEM OPUTHHAIBHOTO TPEHHUPOBOYHOTO
poTOKoJa KoMIulekc BP Obu1 BriepBbIe MPOTECTUPOBAH HA IPYMIE U3 25 MPAKTUYECKU
3M0pOBBIX JHIl (M3 HUX 15 skeHmuH); cpenHuii Bozpact 28.1+£10.6 roga). YdacTHUKH
oreHuBaM KomIuiekc BP ¢ moMoiisio onpocHrKoB, B ToM unciie System usability scale
(SUS) [6], cpa3y e mocite MpOBeAeHNs SKCIIEPUMEHTA T ONpEAeIeHNsT HHTEpeca U
ynoOcTBa ero nucnosib3oBaHus. CTaHAAPTHOE HEBPOJIOTHYECKOE 00CIIeI0BaHNE, TICUXO0-
METPUYECKOE TECTHPOBaHKe, a Takxke DI ucciaenqoBanus ObUIM IPOBEACHBI 10 U TIOCIIE
TECTUPOBAHM OPUTHHAIBLHOTO MpOTOKOoJIa MHOT03aauHoro KT ¢ ucnons3oBanuem BP.
Pe3zynomampl:  YYaCTHUKM TNPOJEMOHCTPUPOBAIN BBICOKYIO CTEIEHb IPHHATHA
MpEearonaraeMoro OyAyIlero HCIOJIb30BaHMs, OTHOIIEHUSI U YIOBOJBCTBHE OT
tpenunra. Cpennee 3HadeHue mkansl SUS 72.6+11.9 6amna (makc. 100). ¥V wactu
ucneITyeMbIx (6/25) HaOmronanuch He3HadyuTenbHbIe OS(O(EKTHl BEKIUW MOocCIe
nposeaenust MHoro3zagayHoro KT ¢ ucnonb3oBanuem BP. Takke mocie mpoBeneHus
JKCIIEpUMEHTa HaOJI0JAlIOCh CTAaTHCTHYECKH 3HAYMMOE YJIydllleHWe BHUMAHUS U
MPOCTPaHCTBEHHBIX HABBIKOB (P < 0.05). [To nanubsiM D3I ObL10 00OHAPYIKEHO CTATUCTH-
YEeCKH 3HAYMMOE YBEINYCHUE MOIIHOCTH alb(a-puT™Ma Mo CPaBHEHHUIO C TMTOKa3aTeIsIMU
nepen nposeneHreM s3kcrepumenta (P < 0.0001). Kpome toro, cy0bekTs mpoaeMoH-
CTPUPOBAIIM HE3HAYUTEIbHOE CHIDKEHHE MOIIHOCTH OHOIMOTEHIMAIOB TETa-pUTMA.
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CooTHomleHue Tera/anbda 3HAYUTEIBHO YMEHBIIWIOCH I[OCTE€ TECTUPOBAHUS
MHoro3anayHoro KT ¢ ucnonb3oBanuem BP mo cpaBHEHHIO ¢ HCXOAHBIMY 3HAUEHUSMHU
(p <0.0001). Bew10 OOHAPYKEHO, YTO MOCTIKCIIEPUMEHTAIBHBIC JTOTapU(PMHUPOBAHHbIC
[IOKA3aTelNd MOIIHOCTH aib(a-puTMa HMEIOT MOJOXKHUTEIbHYI0 KOPPEISALHUI ¢
WHINKAaTOPaMHU 3a7adyll YMCTBEHHOTO BPAILICHUS W UCIIONHHUTEIBHBIX (YHKUUI mociie
TecTupoBanusa MHoro3anadyHoro KT ¢ ucnonszoBanuem BP.

Buvigoowi: llomydyenHble HaHHBIE CBUAETEIBCTBYIOT O TOM, 4YTO pa3paOOTaHHBIN
koMmIuieke i MHorozagadHoro KT ¢ wcnonpzoBanuem BP u mporokon TpenuHra
SBIISIFOTCS IPUEMJIEMBIMH M YAOOHBIMHU ISl MCTIONB30BAHUS MTPAKTUYECKU 310POBBIMH
monpmu. Hetipodusnonormaeckue 3¢ dexts mHOro3agagnoro KT ¢ ucmoib3oBanuemM
BP y 310pOBBIX HCHBITYEMBIX NPOJEMOHCTPHPOBAIM WHTHOWPOBAHHE CEHCOPHBIX
MPOIECCOB M TOJABJICHUE OTBIEKAIOMINX (AKTOPOB Kak MpOsBIECHHE OOIIero
TOPMO3SIIET0 MEXaHH3Ma B MO3I€ NPH KOTHUTHBHOM Harpyske. KommdecTBeHHbIE
uccnenoBanust 21" HE0OXOANMBI U1 TOATBEPKICHNUS JOCTYITHOCTH MHOT'033Ja4HOT0
KT c ucnons3oBanuem BP g manueHToB ¢ KOTHUTUBHBIMH PaccTpOMCTBaMH, B TOM
YHCIIe MOCIeONepPalMOHHON KOTHUTUBHON TUC(YHKIHEH.

Qunancuposanue:. ViccienoBaHue BBIIOJIHEHO 3a CUET I'paHTa PocCUIiCKOro Hay4yHOTO
donma Ne 23-15-00379 (https://rscf.ru/project/23-15-00379/).
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Background and Aim: Neurotechnologies such as virtual reality (VR) have a great
potential for medical research and practice, making it possible to expand rehabilitation
activities [1, 2]. VR technology creates multisensory and multidomain stimulation of
cognitive functions [3, 4]. Therefore, VR can be an effective method of cognitive
rehabilitation for patients with various brain pathologies, including acute or chronic
brain ischemia. [5] The development and testing of cognitive training (CT) protocols
using VR, as well as the study of neurophysiological changes associated with it, is
carried out mainly on practically healthy individuals, with the further extension of the
research results to the target group of patients. The aim of this work was to evaluate the
original protocol and examine the physiological effects of VR during multitasking CT
in healthy subjects.

Materials and Methods: A specialized hardware and software complex was created to
investigate the effectiveness of multitasking CT using VR. Using the original training
protocol, the VR complex was tested for the first time on a group of 25 practically
healthy individuals (including 15 women); the average age is 28.1+£10.6 years). The VR
complex was evaluated by participants with questionnaires, including the System
usability scale (SUS) [6], immediately after the experiment to determine interest and
usability. Standard neurological examinations, psychometric testing, and EEG studies
were conducted before and after testing the original multitasking CT protocol using VR.
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Results: All participants were highly accepting of the intended future use, attitude, and
pleasure of training. Average SUS score was 72.6+£11.9 (max. 100). Some of the subjects
(6/25) experienced minor effects of vection after conducting a multitasking CT using
VR. There was also a statistically significant improvement in attention and spatial skills
after multitasking CT using VR (p<0.05). EEG data revealed a significant increase in
alpha power compared to pre-experiment levels (p<0.0001). Additionally, the subjects
indicated a slight decrease in theta power. The theta/alpha ratio has significantly
decreased after the VR multitasking CT as compared to the baseline (p<0.0001). Post-
experimental log alpha power scores have been found to be positively correlated with
indicators of the mental rotation task and executive functions after VR multitasking CT.
Conclusion: The obtained data shows that the developed complex for multitasking CT
using VR with the original training protocol is acceptable and convenient for use by
practically healthy people. Neurophysiological effects of multitasking CT using VR in
healthy subjects have demonstrated sensory inhibition and distraction suppression as a
manifestation of the overall inhibitory mechanism in the brain under cognitive load.
Quantitative EEG studies are needed to confirm the availability of VR-based
multitasking CT for patients with cognitive disorders, including postoperative cognitive
dysfunction.

Funding: This research was funded by the Russian Science Foundation No. 23-15-00379,
https://rscf.ru/en/project/23-15-00379/.
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