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BuprtyajbHbIH MO3T KaK Pe3yJibTaT MeKUHIAUBUIYAJTbHOIO
B3aNMMOICHCTBUSA

O.U.Koéxkuna

[TpoBeneHs! UCCiIEnOBaHUs IO YCTAHOBIECHUIO OTHOLIEHUN MEKIY MEXHHINBHTyaJIbHBIM
SHEPrOMH(OPMAIIMOHHBIM B3aMOJICHCTBHEM (9U-B3aUMOICHCTBHEM)
AMEKTPOPU3NOIOrMUECKUMH NTapaMeTpaMu aKTUBHOCTH Mo3ra. [Ipu 3ToM npenmnonaranock, 4To B
OCHOBE BO3MOYKHBIX MEXaHU3MOB 3HEPTOMH(POPMALIMOHHBIX CBsI3eH (SU-CBSA3EH) JIEKUT OIUH U3
OOIIMX NMPUHLIUIIOB, OCHOBaHHBIN Ha 3(h(hekTe pe3oHaHca, a TaKkKe TO, UTO (PEHOMEH IU-
B3aUMOJICHCTBUS TIPOSIBIISIETCS B OCOOBIX JUCKPETHO MEHSIOIINXCS COCTOSTHUSX CO3HAHMSL.
PaccmarpurBaeTcst BO3MOXKHOCTh M3y4€HHUS! OECKOHTAKTHOI'O BHECEHCOPHOTO MEXHHIUBUIYaIbHOTO
B3aMMOEHCTBHS C TOMOIIIbIO OJTHOBPEMEHHON PETUCTPaLlii aKTUBHOCTH MO3Ta Kak oreparopa
(MHIYKTOpa, LEIUTeNs ), TaK U PelMIUeHTa (TTallueHTa).

@DaxThl, CB3aHHBIE C LEIUTEIbCKON AESITEIbHOCTHIO U MOOYAUBIINE K TPOBEICHHUIO
OZHOBpeMeHHOH peructpaunu D3I, OTKpbUIN 00JacTh UCCIEI0BaHUM, KOTOpas Obljla OTHECEHA K
BUPTYaJIbHOHN peajbHOCTU. JTa PEabHOCTh MOPOXKIAETCS OECKOHTAKTHBIM 3H-B3aUMOECHCTBHEM

MEX/Y ONepaTopoM (LEJIUTENIEM) U PELUITMEHTOM (ITALIMEHTOM). DTO B3aUMOJIEHCTBUE BBIpaXKaeTcs
B CHHXPOHH3AIMH OMOTIOTEHIINAIOB, IPUCYIIEH KaKIbIH pa3 onpeaesieHHOH mape o0pa3oBaHuit
Mo3ra orneparopa u perunuenTta. [Ipupona 3toro B3aumozecTBus u Gpu3nyeckuii HOCUTENb
OononHpOpMaIK OCTAIOTCS HeM3BECTHBIMH. OTHAKO, COTIIACHO BBIJCIIEHHBIM KPUTEPUSIM, MOKHO
CYZIIUTb O HAJUYUU DU-CBA3EH MEXKIY ONEpaTOPOM U PELUITUEHTOM.

BHOBb Bo3HUKaOIask AMHAMUYECKAs CTPYKTYpa MEKUHIUBUAYATbHOIO 3U-B3aUMOAECHCTBUS
(bopmupyeTcs Kak BUpPTyajibHas pealbHOCTh, UMEIOIIasl CBOIO 001aCTh CyIECTBOBAHUS, CBOM
O0COOCHHOCTH M CBOM OTPaHWYCHHUS. B 3TOM peasbHOCTH MOTIEPEMEHHO BKITIOYAIOTCS B
NesITeIbHOCTh pa3IMYHbIe 00JaCTH MO3ra Kak oneparopa, Tak U pelUnueHTa, Ipyu 3TOM
MEXHUH/IMBUTyaJIbHBIE CBA3H MEKIY KaXXIbIMU JBYMs O0JACTSIMU MOTYT OJHOBPEMEHHO
COCYIIIECTBOBATh HAa Pa3HbIX 4aCTOTAX, IEPEXO/A U3 OAHON YaCTU CIEKTPA B APYTYIO, MEHSSA
(ha30BbIE OTHOLIEHUSI.

CH0)XHOCTh MEXHUHUBHTYyaIbHOTO B3aUMOJICHCTBHS COMOCTaBUMA C pabOTOM OTIEITBLHOrO
TOJIOBHOTO MO3Ta U MOBTOPSIET €€ 3aKOHOMepHOCTH. [loaToMy mpeacTaBisieTcsi IpaBOMOYHBIM
paccMaTpuBaTh 3Ty pealbHOCTh KaK BUPTYaJIbHbIM MO3I, KOTOPBIH ()YHKIIMOHUPYET, BKIIIOUas B
JIeSITEJIbHOCTD pa3Hble 00JIACTH MO3ra Kak oreparopa, Tak U PeLUIIUEHTa.
[Tocnenyromue ucciienoBaHns NOKa3aiH, 4YTO 3U-CBA3M BUPTYaIbHOIO MO3Ta BECbMa
JUHAMHUYHBI, UX B3aUMOJEHCTBUE OTHOCUTEIBHO HE3aBUCUMO OT MHAUBHIYyaJIbHOM pabOThl MO3ra
oIrepaTopa U PeLUINEHTa B OTACIBHOCTH. BUpTyanbHbIN MO3T UMEET CBOU 3aKOHOMEPHOCTH
Pa3BUTHS DU-CBA3EM U CBOU CBOMCTBA. B METOA0I0rNYECKOM OTHOIIEHUH BUPTYAJIBHBIA MO3T
ABJISIETCS YAOOHOM MOJEINBIO AJIs M3YYEeHUsI 0COOEHHOCTEH U 3aKOHOMEPHOCTEH
MEXHUHINBHTyaTIbHOTO B3anMoieiicTBrs. [1okazanbl ciennuyeckie CBOMCTBA BUPTYAIbHOTO
MO3ra Kak BUPTYyaJIbHOM peabHOCTH: MOPOXKACHHOCTD (IPOAYLUPYETCs aKTUBHOCTBIO IPYTOi
peanbHOCTHU - aKTUBHOCTBIO MO3Ta OIepaTopa U pelUNUeHTa); akTyaJbHOCTb (B 3TOH BUPTYaJIbHOU
pealbHOCTU CBOE BPEMs U MPOCTPAHCTBO, TOJIBKO “371€Ch U TeNEph , CBOU 3aKOHBI CYIIIECTBOBaHMS);
MHTEPAaKTUBHOCTH (BUPTYaJbHBIA MO3I B3aUMOJECICTBYET C APYTUMHU PEATLHOCTSIMH, & UMEHHO, C
(GyHKLIMOHAIBHBIMHM CUCTEMaMHU OIlepaTropa 1 penumnuenTa). Kpome Toro nokasaHsl cBoiicTBa
BUPTYaJbHOTO MO3Ta, OOIIME CO CBOMCTBAMU HHIUBHUIyaTbHONH aKTHBHOCTH MO3Ta!

1) BUpTyanbHbIA MO3T 00pa3yeTcs U3 Tex e obnacreil, PyHKIHOHAIBHBIX IEHTPOB, KaK U
MHAUBUAYAIbHBIN MO3T, U UMEET CXO/IHbIE MHOTOIIapaMeTPUUECKHE XapaKTEPUCTUKH CBOEH
JIESITEIIBHOCTH;

2) Takast ke TUHAMUYHOCTh OMOWH(OPMALIMOHHBIX CBSI3€H MEXTy 00IaCTsIMH BUPTYaIbHOTO
MO3ra, KaKk 1 ()yHKIMOHAJIBHBIX CBA3EH MEX1y 00JacTIMU MHIUBHUyaJIbHOIO MO3ra oreparopa UiH



PELMITUEHTa, OHAKO, OTJIMYAIOIIAsICS 10 CBOCH CTPYKTYpE, TaK Kak Kaxkaas OMOMH(pOpPMaIIMOHHAs
CBSI3b OTPAYKAET B3AMMOJICHCTBUE MEKTy KaKOW JTUOO 00JIaCThIO MO3Ta ONIeparopa, ¢ OTHOM
CTOpPOHBI, U PELIUIIUEHTA - C IPYTOU;

3) AMHAMUYHOCTHh OMOMH(OPMALIMOHHBIX CBSI3€H BUPTYaJIbHOTO MO3Tra BO BpEMEHH, KOTOpast
CBHJIETENILCTBYET O ()a30BOM M aMIUIMTYIHOM 3aBUCUMOCTU MEXAy OMOpUTMAaMU OIlepaTopa u
penunuenTa npu GopMupoBaHUM OMOUH(DOPMALIMOHHBIX CBA3EH;

4) 3aBUCUMOCTb OT HECYIIeH YacTOTHI - B KAKOW-IMOO0 y3KOii 1ojioce 4acToT ( B HaIlleM ciiy4yae
¢ 9acTOTHBRIM maroM 1 I'11) BO3MOKEH mepexo] OT OJTHOM YaCcTOTHI K IPYTOM ONMKaNIIero CreKTpa;

5) B BUPTyaJIbHOM MO3I'€ TaK)K€ MOXKHO PacCMaTpHUBaTh MEXKIIOIyIApHbIE OTHOLICHHUS],

6) BO3MOXHO PacCCMOTPEHHE HE TOJIbKO OMOMH(DOPMALIMOHHBIX CBsI3€H, HO 1 OMOPUTMOB
BUPTYaJIbHOTO MO3T'a, MOCKOJIBbKY KaX/1as CBsI3b (opMuUpyeTcs Ha OMOpUTME Kakoi-110o
ONPEICIICHHOMN YaCTOTHI;

7) Ipu HAJIMYUU CUTHAJIOB B BUJIE OMOPUTMOB Ha MOBEPXHOCTH MOMyIIApU BUPTYAIbHOTO
MO3ra BO3MOKHO NPUMEHEHHE aJTOPUTMOB JIJIsl OOHApYKEHUS TITyOOKHUX CTPYKTYpP BUPTYaIbHOTO
MO3ra, Y4acTBYIOIINX B (OpMUpOBaHUK OMOMH(DOPMAIIMOHHBIX CBA3EH.

Omnnuns BUPTYyaJIbHOTO MO3ra OT MHAUBHTyJIBHOTO.

1) CtpyxTypbl OMOMH(OPMALIMOHHBIX CBsI3€i 00pa3yloT OTHOCUTENBHO YCTOWYHBBIE BO
BPEMEHH U Pa3BUBAIOLIMEC 110 ITPaBUJIaM B3aMMOIECHCTBUS MEXKy OIEpaTOPOM U PEUITUEHTOM
CUCTEMBI, KOTOPBIE MOXKHO pacCMaTpUBaTh KaK CUCTEMbI B3aUMOJIECHCTBYS BUPTYaJIbHOIO MO3Ta,

BKJIIOYAIOIIETO T€ 00JIACTH U CTPYKTYPhI, KOTOPBIE YYaCTBYIOT BO B3aUMOJIEUCTBUU MEXTY
OIIEPATOPOM U PELIUITUEHTOM.

2) B3zaumoneiicTBue Mexay 00JacTIMU BUPTYaJTLHOTO MO3Ta OTJIMYAETCS OT B3aUMOJICHCTBUS
MEXy aHaJIOTUYHBIMU OOJIACTAMU KakK y Oleparopa, Tak U 'y pelHUIueHTa, U 3aBUCHUT OT
YCHENTHOCTH BHECEHCOPHOTO KOHTAKTA.

JlenaeTcst BBIBOJ, 4TO K UCCIIEIOBAHUIO IEATEIBHOCTH BUPTYAJIbHOIO MO3ra IIpUMEHUMa Ta
METOZ0JIOT s, KOTOpast UCIIONIB3YETCs JUIsl U3yYeHHs MO3ra yesloBeka B Helipopusuonoruu. OaHako,
HEOOXOJTMMO YUHUTHIBATh, YTO BUPTYAIbHBIH MO3T - 3TO pe3y/bTaT B3aUMOJCHCTBHUS ABYX JIUIL -
orepaTopa U PeLUIIUEHTAa, U 3a 3TUM CTOST criennduyeckre 0COOEHHOCTH BUPTYaJIbHOMN
peanbHOCTH. BHOPUTMBI BUPTYaIbHOTO MO3Ta - 3TO TOJIBKO T€ OMOPUTMBI, KOTOPbIE YUaCTBYIOT B
oOpa3oBaHuH 3U-cBsi3ei. [l03TOMY YaCTOTHBIN CHIEKTP PUTMOB BUPTYaIbHOTO MO3ra, 0€3yCJIOBHO,
OTJINYAETCS OT CIIEKTpPa OlepaTopa WK PELUIUEHTA - OH 0ojiee Cy)KeH. A CTPYKTypa BUPTYaIbHbIX
SU-CBsI3el sABIsIeTCs OoJiee JKeCTKUM 00pa30BaHUEM, MTO-BUIMMOMY, C MEHBIINM YHCIIOM CTETeHEen
CBOOO/IBI P UCIIOIB30BAHUH YAaCTOTHBIX KaHAJIOB Nepeaadyn HHpopMauu. B rienom, BUpTyaIbHbINH
MO3T' MOXKET pacCMaTpUBAThHCS KaK 00BEKT JUIsl U3yUEHHs 3aKOHOMEPHOCTEH SU-B3aUMOJICHCTBUSI.

Onbra NBanoBHa Koékuna, kanauaat meauuHckux Hayk, HUM TpaanumoHHbIX METOIOB
neuennst M3 u MII PD



