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Pe3rome. Llenbto nccnenosaHust ABMSIETCH aHanu3 onbITa UCMosb30BaHWsA MMMEPCUBHBIX TEXHOMNOMMN B cdhepe obpasoBaHus
(LuKOMBHOTO, CPeAHero, BbICLLEr0) U pa3paboTka NPearioXeHnn Mo NPUOPUTETHLIM HaNpaBieHUaM X AanbHenwen peanusa-
UMM B 06nacTy BbiCLLEro NpodeCcCcnoHanbHOro 06pa3oBaHus. B HacTosiLLee BpeMs MIMMEPCUBHbBIE TEXHOMOMMI paccMmaTpuBa-
I0TCS He CTOMbKO Kak MeToz 00y4eHWs1, CKOMNbKO kak obpa3oBaTenbHOe NPOCTPaHCTBO, CO3AaHNe KOTOPOro CTAaHOBUTCSI BO3MOX-
HbIM Bnarogaps LM poBbLIM TeExHoNorMsM. B aTom cnyyae nmmepcrBHas obpasoBaTenbHas cpeda obecneumBaeT NonHoe nnm
YacTU4HOE MorpyxeHne obydaroLmnxcs B LMPOBON MUP, PACLLUMPSAIOWLMIA AENCTBUTENBHYI0 OOBEKTVBHYIO pearnbHOCTb Unm
CO3JaloLLMIn NPUHLMMMANbHO HOBYHO pearnbHOCTb (BUPTYarnbHYto). PeaynsraTbl NpOBEAEHHOTO UCCNEAOBaHNSA Nokasanm, YTo
K OCHOBHbIM BMAaM VMMEPCUBHbBIX 06pa3oBaTenbHbIX TEXHOMOMMIN OTHOCATCS TEXHOMOTMM BUPTYanbHOW peanbHOCTU, AOMO-
HEHHOWN pearnbHOCTN Y CMELLEHHON peanbHOCTU. AHanmu3 onbiTa peanusauum obpasoBaTenbHbIX MporpaMm B BeAyLumx BY3ax
CTpaHbl MO3BOMMUI NPEANIOKUTL CreayHLLY0 KnaccudmrKaLmio MMMEPCUBHBIX TEXHOMOTWIA: Mo TUMYy peanu3aumn, no rnybuHe
MOrPY>KeHWs!, MO CTeneHn ANHaMMYHOCTU. Ha ocHOBe MpoBedeHHOro aBTOPOM aHanuaa BblaerieHbl OCHOBHbIE JOCTOMHCTBA U
HeJoCTaTKN MMMEPCUBHBIX TEXHOMOMNIA, NMPOVIIIOCTPUPOBaHbI NMPUMEPBI UX UCMONb30BaHNA B cdepe BbicLlero npodeccuo-
HarnbHoro obpasoBaHus. B 3akntoveHnn caenaH BbiBOA O HEN30EXHON AanbHEWLLEN MHTErpaLmMm MMMEPCUBHbBIX TEXHOMOIUN B
obpasoBaTtenbHbIN NPOLIECC, NoKasaHb! MPUOPUTETHBIE HaMNpaBeHNs X peanusaumn.

Knroyeenie criosa: o6pasoBaTer|beu7| npouecc, Ka4ecTtBo O6pa3OBaHVIF|, LI,VI(*)pOBbIe TEeXHOInornu, nNpPakTnKo-OpneHTUpoBaH-
Hoe 06paSOBaHVIe, [OonornHeHHasa peanbHOCTb, BUPTyalbHaaA peanbHOCTb, MUMMEPCUBHbIE TEXHONOINMN, CMeLLaHHada peanbHOCTb.

Anst yumupoeaHrusi: NMpoHuH A. 0. IMMepCcUBHbIE TEXHOMOMMK B BbICLLEM NPOECCMOHaNbHOM 06pa3oBaHnK: B3N
B OynyLiee // Passutme obpasosaHusa. 2025. T. 8, Ne 3. C. 47-53. DOI 10.31483/r-150010. EDN MUPBNA.
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Abstract. The purpose of the study is to analyze the experience of using immersive technologies in higher and secondary
vocational education and to develop proposals for their further implementation in priority areas. The study is based on
empirical methods and theoretical methods. The analysis of publications shows that immersion is a synonym for the
concept of immersive technologies. Today, the concept of "immersion” is viewed not so much as a teaching method, but
rather as an educational space that is made possible by digital technologies. The results of the conducted research have
shown that the main types of immersive educational technologies include technologies: virtual reality, augmented reality
and mixed reality. The analysis of the experience of implementing educational programs in the leading universities of the
country has allowed to offer the following classification of immersive technologies: by type of implementation, by depth of
immersion, by degree of dynamism. Based on the author's analysis, the main advantages and disadvantages of immersive
technologies are highlighted, and examples of their use in the learning process are illustrated. In conclusion, the author
concludes that the further integration of immersive technologies into the educational process is inevitable, and highlights
the priority areas for their implementation.
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oriented education, immersive technologies, mixed reality.
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AHHOmMayu. TényeBEH TENNEBE axanb TaTa ATapna npodeccy napakaH BaTam TaTa acna LKynaH BEPeHY TankKalleH-
Ye UMMepCK (YaHNAxX Nyp Nek TYNHW) TEXHONOrMEcemne yca KypHa onbiTa TULLIKEpPecCcH TaTa BEcemMne acna npodeccu
BEpEeHEBEHYE Mananna atanaHTapmannm gyn-népe Tynca €gpe yca Kypma CéHeccu nynca tapatb. Xanbxv Baxarpa um-
Mepcu TeXHOMornnéceHe BEPEHY Mecneye nek map, umdpa TEXHONOrMAECEH BUTEMENE MyNHa BEPEHY Tarkkalé esBép
naxacgcé. KyH nek yyxHe nmmepcunné BEpeHy Tankkallé BEpeHeKeH ¢biHCeHe uudpa TEHYNHE TYNMYH € NanaH kéme mam
napartb, ¢GaBHa nyrna 4YaH TaBpanaxa aHnanaraTb € nayax GéHé BMpTyanna 4yaHnaxa képrce apartb. VIpTTepHé Tényes pe-
3ynsrayéceM KaTapTHa Tapax, BEPEHEBEH MMMEPCU TEXHOMNOMMNECEM BUPTYanna YaHnax, XyLwam YaHnax tata XyTail 4aH-
nax TexHonorumnécem LyTHe Képecce. BEpeHy nporpammuceHe ¢ép-WbIBAH MarnTa MblpakaH BY3€ceH4e NnypHacnaHvHe
TULLKEPHWH OMNbI4€ MMMEPCU TEXHOMNOMMNECEHE CaKHaLLKan YyLIKaHNamMa CEHET: NypHaca KEPTHUH TECHe Kypa, wana MEH
TapaH KEHWH TapaHnaxHe Kypa, atanaHy BUGMHe Kypa. ABTOP MPTTEPHE TULLIKEPY CUHE TasiHCa UMMEPCU TEXHONOrMNEceH
nanax eHécemne cUTMeHNExeceHe nannapaxxmceHe ynapca kataptHa, BEcemne acna npodeccu BEpeHEBEHYe enne yca
KypHUHE Técnéxécemne unncTpauunené. Konawku nanpa manawiHe MMMepLM TEXHONOrMnécem BEPEHY EGHe-xEénHe
Képce nbipacax NUpKX NETEMMETY TyHA, BECEM NypHAGNaHMannu Tén gyn-népceHe KatapTHa.

Tén camaxcem: undpa TEXHONOrMNECEM, BEPEHY naxanaxe, MMMepPCU TEXHONMOrMNECEM, BUPTYania YaHnax, Xywam
YAHNAX, XyTall YaHNAX, NpakTUKaHa Mana XxypakaH BEpeHY, BEpeHY Ece-xené (BEpeHy npoLece).

LHumamanama: MpoHuH A. KO. Acna npodeccn BEPEHEBEH MMMEPCU TEXHoMNornneéceM: nynacnax kypame // Bépery

atanaHasé. 2025. T. 8, Ne 3. C. 47-53. DOI 10.31483/r-150010. EDN MUPBNA.

Beenenue

B nacrostiiiiee BpeMst Halma CTpaHa OCYIIIECTBIIIET TIePEXOyT
Ha HOBBIM 3Tall TEXHOJOIMYECKOTO Pa3BUTHS, CBSI3aHHBIN
C TOTAJbHBIM BHEIPEHHEM HH(DOPMAIMOHHBIX, IH(POBBIX
U WHTEJUICKTYaTbHBIX TEXHOIOTHMH MPAKTUYECKH BO BCEX
CEKTOpaX HAIMOHAIHEHOM SKOHOMHKH. OTHAKO B COBPEMEHHBIX
YCIOBHUSAX 3TO TPYJHO OCYIIECTBUTH O€3 COOTBETCTBYIOIICH
TpaHchopMarm CHCTEMBI 00pazoBaHus, KOTOpast
JOIDKHA OBITh HampaBlieHa Ha (GOpMHUpOBaHHE IH(PPOBOH
00pa3oBaTeIbHOM Cperibl, IPIMEHEHHE TPUHIIUITHATEHO HOBBIX
00pa30BaTeIbHBIX METONIOB 1 CPEIICTB 00yUIEHHSI, OCHOBAHHBIX
Ha peaTi3alliy MOCIIEAHUX JOCTIKEHHH B 00JIaCTH pa3BUTHS
HH()OPMAIMOHHBIX ¥ IIU(PPOBBIX TEXHOIOTHIA.

AHaN3 0TeYeCTBEHHBIX [IearOr I CKUX UCCIICTOBAHIN
MoKasbIBaeT, uTo IudpoBU3anusi  00pa30BATEILHOTO
rporecca MpeabsABIsSET HOBbIE TPEOOBAHMUS K METOOTIOTHH
U TEXHOJOTHsAM ero opranmzammu [Mcaes, Ceuines, 2023;
Kapes, Ilpoxommes, 2021; XykaneHko, baxuna, 3eMIoB,
2022]. OaHuM W3 HAMpaBICHUHA COBEPIICHCTBOBAHUS
porecca MpaKTUKO-OpUEHTHPOBAHHOTO O0YUCHHS BUAUTCS
BHEJIPEHNE UMMEPCUBHBIX TEXHOIOTHIA.

HccnenoBanust TMOKas3bIBalOT, YTO MHPOBOM  PBIHOK
MMMEPCHBHBIX TEXHOJIOTMM 3a TOCJIEAHME 5 JIeT BBIPOC B
5 pa3 (puc. 1), a k 2030 romy MpOrHO3UPYEMBI 00BEM €ro
npesbicut 100 Mapa. nomwiapos. Hanbomnee BocTpeOOBaHHBIMU
cdepamu peanmzalii UMMEPCUBHBIX TEXHOJIOIUH SIBISFOTCS
BHUJICOMIPBI, 3[PAaBOOXpAHEHKE, MPOEKTUpoBaHue, online-
MEPOTIPUSTHSA U Jp.

Marepuaj 1 METOABI HCCJIET0BAHMUS

IIpoGnemarnka BHEAPEHHUST WMMEPCHUBHBIX TEXHOJOTHIA
B 00pa3oBaTeNIbHBIN IMPOIECC OTEUECTBEHHBIMU YYCHBIMU
aKTMBHO OOCykmaeTcs B mociemanue 10-15 ner, xorma
CYLIECTBEHHO  BO3POCIM  BO3MOXKHOCTH — COBPEMEHHBIX
HH(OPMAIIMOHHBIX W IU(POBBIX TexHOJOTHiL. Ha ocHOBe
W3YYCHHs  IEJarOrMYecKoro  OmbITa, CHUCTEMHOIO U
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CHTYaIMOHHOT'0 aHAJIN3a, CPAaBHEHWSI M 0000IIEHNS TIPOBE/ICH
QHAJIN3 [IPEJIMETHOM 00JIAaCTH, KOTOPBIH ITOKa3aJ ClIe/yoLIee.

B cratee I. C. KoToBa packpbIBaeTCsi CyIIHOCTb
MMMEPCUBHOTO TO/X0Ja B 00pa30BaHMM, AeTCsl KpaTKas
XapaKkTepUCTUKa BHPTYaJIbHONH 00pa30BaTEIbHON CpPEJbl,
OIMHKCHIBACTCS KOMILUICKC MPOOJIEM, XapaKTePHBIX YIS
peanu3anuy UMMEPCHUBHOTO IIOJXO/la B COBPEMEHHOM
obpazosanuu [Kotos, 2021].

[Ipumepsl  yCICIIHOTO  BHEAPCHUS UMMEPCHUBHBIX
00pa30BaTEIbHBIX TEXHOJOTHI B IIKOJIC TPUBOIATCS
B pabore M. A. Hakoneunoit [Hakoneunas, 2022].
ABTOpPOM  ONHUCHIBAETCSl OKCHEPUMEHT 110 BHEAPEHHIO
TEXHOJIOTHA BHUPTYaJIbHOW PEAJbHOCTH B HECKOJIBKHX
mikonax Hwkeropopckoit ob6mactu. beuio  paspaborano
HECKOJIbKO 00pa30BaTeIIbHBIX MPOCKTOB MO XUMHUH, (DU3UKE
u Owonornu. Pe3ynmbrarhl 3KCIEPUMEHTA IOKA3alM, YTO
MPaKTHKO-OPUCHTUPOBAHHBIC HMMEPCHBHBIC TEXHOJIOTHH
CIIOCOOCTBYIOT ~YCIICIIHOM MOJTrOTOBKE IIKOJIBHHKOB K
pCallbHBIM JKU3HCHHBIM CHTyallMsM, a IPOXOXKICHUC
oOydeHHsT B UTPOBOM (hOpMaTe 3HAYUTEIHLHO IMOBBIIIACT
MX MOTHMBALIMIO K OOpa30BaHUIO M CTPEMIICHUIO y3HaBaTh
HOBOE 1, CAMOE IVIaBHOE, IPUMEHSThH 3HAHUS Ha TIPAKTHKE.

[pakTrika BHEOPCHHMS WMMEPCHBHBIX TEXHOJOTHH B
CHCTEME  CpPEIHEro  MpPOQECcCCHOHAIBHOIO  00pa3oBaHMs
paccmarpusaercst B pabore B. A. Baupopoii, b. b. Baupoga,
E. IO. laBamikuna u ap. MccnenoBanue npoBOIHIOCh Ha 0ase
CpemHero mpo(ecCHOHAIBHOIO 00pa3oBaHusl KajMbIIKoro
rocynapcTBeHHoOro yuuepcurera umenu b. b. T'oponosukosa
1 OBbUIO HAMPABJICHO HA TO, YTOOBI BBISCHUTH aKTYyaIbHOCTh
HCTIONTh30BaHUSI BUPTYAITbHOM ¥ IOTIOJTHCHHOM PEATbHOCTH IIPH
W3YUYCHHUH JUCIHIUTHH «Be30MacHOCTh JKU3HEICSTCIIBHOCTI,
«/HOCTpaHHBIN SI3BIKY, « AHATOMUS 1 (DH3UOJIOTUSI YCTIOBCKAY.
Pesynsrarel uccnenoBaHusi nokasainu, 4to 72% CTyIEHTOB
TIOJIOXKUTEIIHO ~ OXapaKTepU30BaJIM  MCIIONB30BAHHUE B
00pa3oBaTeLHOM POIIECCE MMMEPCHBHBIX TEXHOIOTHH, 28%
3aHSUTA HEHTPATbHYIO TIO3ULIIO JIMOO0 3aTPyIHIIINCH OTBETHTH
[baupoga, baupos, JlaBamikun, 2022].
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Puc. 1. Jlunamuxa Mupo6oco polHKa UMMEPCUBHBIX MEXHOL02UU (MAPO. 00IL.)
Fig. 1. Dynamics of the global immersive technology market (billions of dollars)

[Mogxompr k wHpOpMaTH3amuKd 0Opa3oBaHUS HA
OCHOBE MOJIEJIN IIEHTPAa WMMEPCHUBHBIX TEXHOJOTHH
paccMmaTpuBaroTCs B ucciepoBanmd P D. AcmaHoBa,
JI. A. Ulynuno#t, A. B. I'puamikyna, A. A. Bosibpmakosa.
ABTOpaMH  IPOAHAJIU3UPOBAH  OTEUECTBEHHBIH U
3apyOeKHBIH ONIBIT IPUMEHEHNUSI UMMEPCHUBHBIX TEXHOJIOTHH
B 00pa3oBaTeNbHOW M MPOCBETUTENHCKON NEATETFHOCTH,
paccMoTpeHbl IPOEKTHI pa3BuTHsl Poccuiickoit @enepanun
B 007acCTHM MMMEpPCHBHBIX TexHoJorui. IlpencraBieHs!
pe3ynabTaTel anpoOali HUMMEPCHUBHBIX TEXHOJIOTHH B
00pa3oBaTeIbHBIX YIpSKACHUAX (MOCKOBCKHIA TOPOACKON
OTKPHITHIN Koywtemk u Kommemxk «Ilapuibraoy), KoTopeie
MOKa3aly, YTo 3aHATHA B cpeae VR (BupTyampHas
PeaNbHOCTD) TO3BOJISIOT O0yJaromIMCes 0oJee yBEpEHHO
YyBCTBOBaTh Ce0s TIPH peanu3aludl TMPAKTHUECKUX
HaBBIKOB, TAaK KaK OHHM OOJbIIE BPEMEHH IIPOBOASAT
B BHpPTyaJbHOH 00pa3oBaTeNbHON  cpeme, HMEIOT
BO3MOYKHOCTb PAacCMOTPETh Ha BHUPTYaIbHOH IpPaKTHKE
pa3IMuHBIC CUTYalluH | IyTH UX MPEOf0IeHUs [ACIaHOB,
yrnna, I'punmkyH, bonpakos, 2023].

IIpakTuka BHEOPEHHS MMMEPCHUBHBIX TEXHOJIOTUH B
CHCTEME BBICHIETO TPO(PECCHOHAIBFHOTO  00pa30BaHUS
paccmarpuBaerca B pabore I A. Bonmapesoii. Arropom
paccMOTpeHbl OCOOEHHOCTH MPHMEHEHHs HMMMEpPCHUBHBIX
00pa3oBaTeNIbHBIX ~ TEXHONIOTHH, a TakKe IpaKTHKa
B3aNMOICHCTBHS CYyOBEKTOB 00pa30BaTEILHOTO TMpolecca C
TICEB/I0-PEaIbHOCTBIO. B KauecTBEe OCHOBHBIX CICP/KHBAOIINX
(haKTOPOB TOTATEHOTO BHEIPEHHS NUMMEPCHBHBIX TEXHOJIOTHI
OTMEYEHBI: HEIOCTAaTOYHasl IOJTOTOBKA MPO(eccopcKo-
TIPETIONIABaTEIbCKOTO COCTaBa, HAIMYME HWHAWUBHIYAIBHO
00yCITOBJIEHHBIX YTPO3 TICHXOJIOTHYECKOTO M (DPHU3HMUECKOTO
xapakrepa y oOygatormuxcs [ bornnapesa, 2023].

Hcnone3oBaHne TEXHONOTMH BUPTYalbHOW pPEaJIbHOCTH
B YCIOBHSX NM(POBU3ALMK OOpa30BAHUSA IPEICTABICHO
B craree JI. A. Jlemmmoii, f. H. Karwmuoii. ABTOpBEI
TIO/TYEPKHBAIOT JOCTOMHCTBA UCTIONB30BAHNSI HMMEPCHUBHBIX
TEXHOJIOTUH MPH peaT3aliy Pa3IMIHbIX 00Pa30BATEIBLHBIX
nmpoektoB. Ha OCHOBE TIPOBEJEHHOTO — HCCIIEIOBAHMS
OTMEYAIOT, YTO Ha Tepputopun Poccuiickoit deneparyu yxe
CO3/IaHBI TEXHOTIAPKX U BUPTyaJIbHbIE JTA00PaTOpHH, IIIHPOKO
HCTIONB3YIOIMHE B 0OPa30BaTeIbHOM MPOIIECCE TIePEOBbIe
MMMepcHBHBIE TexHOomornH [[lemmaa, Katnnaa, 2023].
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[TepcriekTBHBIE HaIpaBJICHUS HCTIONB30BaHNUS
MMMEPCHUBHBIX TEXHOJIOTHH B 00pa30BaHUN pacCMaTpUBacT
I1. Yen. B kauectBe Hamboiee MPUOPHTETHBIX MPAKTHKO-
OPHMEHTHPOBAHHBIX HANPABICHUH aBTOPOM BBIJEIAIOTCS

BUPTyaJbHbIE MAacCTEpCKHE, TPEHAXXEPhl, CHUMYJISATOPHI,
KOTOpBIE TIO3BOJISIOT oTpaborarb KOHKPETHBIE
npodeccruoHanbHbIe HaBBIKH [UeH, 2024].

B paMKax HOBOT'O ¢dopmara OCBOCHHS
npoheCCHOHATBHBIX KOMITeTEHIIUH OTIIeNIbHBIMU

CTELHANCTaMH IIPEAJIaraeTCsl CO3/1aHHE BUPTYaJIbHBIX
Mactepckux. Hanmpumep, M. B. 3unnaaTOBOI IIpencTaBneHa
CYIIHOCTh BHUPTYaJIbHBIX MAaCTEPCKHX, WX 0a30BbIE
XapaKTEPUCTUKH, MPEIIOKEHA CTPYKTypa BHPTYalIbHBIX
MacCTEpCKUX, PACCMOTPEHBI OTPAaHWYECHUS] U TIPOOIEMBI
pa3paOOTKH, BHEAPEHUS BHUPTYAIbHBIX MACTEPCKHX B
oOpa3oBaTeqbHOE  MPOCTPAHCTBO,  CHOPMYIHPOBAHBI
BOCTIMTATEeIbHBIE W pa3BUBAIOMKE JSPQPEKTH TaHHOU
TexHonoruu [3uHHaroBa, 2021].

O BO3MOXKHOCTSIX IMMEPCHBHBIX CPEJICTB 00y UESHUSI 11T
opraHu3aun 3PPEeKTHBHOTO 00pa30BaTEIHFHOTO MpoIecca
B OHMoIOoTHYecKkoM 00pa30BaHWK TOBOPHUT B CBOEH paboTe
J. B. CapaeBa. ABTOPOM MpeICTaBICHBI BO3MOXXHOCTH

MMMEPCHBHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH
(virtual reality m augmented reality) B Omomorndeckom
00pa30BaHHH. I[lo  pesynbraram MPOBEICHHOTO
HCCIICIOBaHUS pa3zpaboTaHsbl MHOTOMOJIaJIbHBIE

oOpasoBarebHbIC ClIeHApUH, 00ECTIEINBAIOIINE CO3IaHHE
MMMEpPCUBHON 00pa30BaTelbHON Cpempl MpH O0ydeHHH
6momnoruu [Capaesa, 2022].

Pe3yJ'll>TaTl>l HUCCJICIOBAHUA U UX oﬁcymne}me

IIpoBeneHHBI aHaMM3 HAy4yHbIX TPYIOB  IIOKa3al,
YTO CHHOHMMOM HWMMEPCHUBHOCTH  SIBIISIETCSl  IIOHSTHE
«morpyxenney.  Ceromass ~ MOHSTHE — «IIOTPYXKEHHE»

paccMarpuBacTCss HE CTOJIBKO Kak METo#  OOydeHws,
CKOJIBKO Kak 00pa30BaTeNlbHOE IPOCTPAHCTBO, CO3IAHHE
KOTOpOTO CTAQHOBUTCSI BO3MOXKHBIM Oraromaps IM(pPOBBIM
TeXHOJIOTMsIM. B 3TOM cityuae nMMepcrBHas 00pa3oBarebHast
cpema o0OecreunBaeT TMOJHOE WIM YaCTUYHOE MOTPYXKEHHE
ofyJaronmixcst B IM(POBOM  MHp,  PaCIIMPSIONINIA
JICHCTBUTENBHYIO OOBEKTHBHYIO PEaTbHOCTD MITH CO3IAFOITHI
TIPHHIMIHAAIEHO HOBYIO PEATBHOCTD (BUPTYAIBHYIO).
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MEJATOrMKA N COBPEMEHHOE OBEPA3SOBAHUE

Pesynbrarbl  paHee INPOBEICHHBIX — MCCIIEIOBAHHUN
[Kopuunos, 2023; Jlemuna, Karuna, 2023; bonnapesa,
2023] mokasanu, 4To0 K OCHOBHBIM BUJaM HMMEPCHUBHBIX
00pa3oBaTebHBIX TEXHOJIOTHH MOYXKHO OTHECTH:

— TEXHOJIOTHH BUPTYaJIbHOH peanbHoCTH (virtual reality,
VR) — cO37a10T TOJHOCTBIO HCKYCCTBEHHYIO Cpely ¢
TIOMOILIBIO IIIJIEMOB, OYKOB MJIH CEHCOPHBIX I1EPUYaTOK;

— TEXHOJIOTUH JIOTIOJIHEHHOH peanbHOCTH (augmented
reality, AR) — 100aBIsIOT B peajbHBIA MU 3JIEMEHTBI
BUPTYaJIbHOTO ~MHpa, KOTOpble OBLIM  CIEIHaIbHO
CMOJICJTUPOBAHBbI;

— TEXHOJIOTUH cMelllaHHOW peasnibHOCTH (mixed reality,
MR) — couerator Quznueckuii ¥ HUPPOBOI MUPHI, Tie
00BEKTH 000MX MHUPOB CYIIECTBYIOT M B3aUMOJICHCTBYIOT
JIPYT C IPyrOM B PEXXHUME PeabHOr0 BPEMEHH.

Ha OCHOBE aHa/n3a ONBbITa  pealu3aluu
00pa3oBareibHBIX MporpaMMm B Beaynmx BY3ax crpaHs
MOXHO TPEMIOKHTh  CICAYIOIIYIO  KIacCUDUKAIHIO

nMMepcUBHbIX TexHonoruil [Kopueesa, YBapuna, 2022]:
M0 THITy peaju3alyH, 10 NIYyOMHE IOrpYyXEHUs, IO
CTEIICHN JIMHAMUYHOCTH (pHC. 2).

‘ HMI‘\;IE}) CHEHBIE TEXHOJIOT I |

L

| HHo muny peanicsanin | ‘ Ho zaybune nocgyowceniin | | o cmeneni OunaMEURaCHIL
¥ ¥ ¥

l Bupryanuaa peam HocTe l ‘ HacTagnoe | CTarHYHOE
T T T

| HomonHeHHAA pEATEHOCTE | ‘ Hommoe | JuHammzoe

T

| CMEIIaHHAA PEalb HOCTE |

Puc. 2. [Ipeonaeaemas Kaaccugurayusi UMMepCUSHbIX 06PA306aMeNbHbIX MEXHON0UIL
Fig. 2. The proposed classification of immersive educational technologies

Peanuzanns ©MMEpPCUBHBIX TEXHOIOTHUH 00pa3oBaHUs
B HMHTEpecax  TMOATOTOBKH  CHEIMAJINCTOB  JUIs
BBICOKOTEXHOJIOTHYHBIX OTpaciel SKOHOMUKH MOXKET
OBITh OCYIIECTBIICHA 3a CYET CO3/JaHUSl TEMaTHYEeCKON
BUPTyaJbHOM  cpemsl  (MacTepckoi, J1abopaTopuu),
OpPUEHTUPOBAHHOU HAa OCBOCHUE B 3TOH CPEle KOHKPETHBIX
npoeCCHOHANBHBIX ~ ONEpaluid, JACHUCTBHMA, YMCHHH,
HaBBIKOB, a B IEJIOM — PO(ECCHOHAIBHBIX KOMIIETCHIIUH.

C yderoM aHanM3a TIPOBEIEHHBIX HCCIEIOBaHUI
[Kpynoneposa, Kpynoneposa,2022; Kotos,2021;Yen, 2024]
MOKHO BBIICNUTH CIIEAYIOIINE OCHOBHBIE JOCTOMHCTBA
UMMEPCHBHBIX 00pa30BaTeIbHBIX TEXHOIOTHI:

— BO3MOYKHOCTb MIOBBICHTh HHTEPEC K POLIECCY 00yUeHHs
Onaroapsi peanucTuuHOMy norpyenuto B VR (AR) cpeny;

— BO3MO)KHOCTh BU3YaJIU3UPOBATh CIOXKHBIE CLIECHAPUH
U SIBJICHUSI B TIpOLiecce 00yUeHNS;

— pasBuTtHe  peQICKCUBHOM  IPaKTHKH  MyTeM
3a/1eIICTBOBAHUS 3PUTENBHBIX, CIYXOBBIX, TAKTUIBHBIX H
JPYTUX OPTaHOB YYBCTB;

— BBICOKas MEPCOHANM3AlMsl mpolecca o0ydeHHs
(MMeeTcst BO3MOXHOCTH OIEPaTUBHO KOPPEKTHPOBATH U
aJanTUPOBATh MIPOrpaMMy O0yUCHHS);

— co3/JlaHue 0e30MaCHON M «IOSIIBHOWY» K BO3MOYKHBIM
ouMOKaM BUPTYyaJbHOW 00pa30BaTelibHOM Cpeibl;

—OIepaTHBHOE U HAIVISITHOE OTOOPayKEHUE TTOJTyYCHHBIX
PE3yNbTaToB;

— YIpOIIEHHAasT KOMMYHHMKALUS MEXKIY yYaCTHHUKaMH
00pa3oBaTenbHOrO Mpolecca.

B KauecTBe MEPCIIEKTUBHOTO HaIpaBJICHUs
JAIbHEHIIE pealu3allid MMMEPCUBHBIX TEXHOJIOIMH
MO)KHO BBIICITUTh CO3J@HUE BUPTYaIbHBIX J1a0OpaTopuit
(MacTepckrx) — CHEeUMATU3UPOBAHHBIX TUIOIMATIO0K U CPET
JUIsl  TIPO()ECCHOHANBHOM TMOATOTOBKM B  BUPTYaJIbHOM
npoctpanctBe. Takue maboparopuut OyayT Haubosee
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BOCTPEOOBAHbI TPH TOATOTOBKE CICIHUAIMCTOB B 00IaCTH
ApXUTEKTypHl, 3D-MonenupoBaHus, IPOSKTUPOBAHUS U JIP.

B KkauecTBe NMpPUOPUTETHOrO HAMPABICHUS pPeasH3aIln
TEXHOJIOTUM  JOMOJHEHHOM peansHOocTH (AR) MmoryT
paccMarpuBarbesi cMapTdoHbl 0oOydarormxcst. CmaprdoH
MOXKET OBITh UCTIONB30BaH IS MOMYYECHHs! JOMOTHUTEILHOM
nHpopMalmy, aktuBupyemMoil QR-komamu uim peabHbIMA
oObekTamu. Hampumep, B mepcrekTuBe MOKHO pa3padoTarh
MIPHIIOXKEHHUE JUTS CTYJICHTOB, 0Oy UalOIINXCSI 110 HAIPaBICHHIO
«PakeTHO-KOCMUYECKask TEXHUKa», KOTOPOE MPH HABEICHUU
0o0beKTHBa Kamepbl cMmaprTdoHa (WM NPH CKaHUPOBAHHU
QR-koa) Ha KOCMMYECKMI ammapar MO3BOJUT MHOIYYHUThH
nHQOpMaIMI0O O €ro  Ha3HAYeHWH, KOHCTPYKTHUBHBIX
0co0eHHOCTSX, 3D-Mozien COCTaBHBIX YacTeil u mp.

Eme oauH mnepcrneKkTUBHbIM MHCTpyMEHT — VR-
TPEHaKEePBbl M CUMYJIATOPBI JUIsi OTPAOOTKH KOHKPETHBIX
npodecCHOHaIbHBIX HABBIKOB KOCMOHABTOB, ITHJIOTOB,
criacarenei, MeauKkoB, oneparopoB ADC u ap. OcHOBHOE
MPEUMYIIECTBO 3aKJIIOYaeTCsl B TOM, 4YTO HMeeTcd
BO3MO)KHOCTh MHOTOKPATHOT'O MOJICTTUPOBAHNUS PA3TMUHBIX
CHUTYyaIlMi, B TOM YHCJIE OMIACHBIX U (hOPC-MaXKOPHBIX.

Hampumep, B Hactosimiee BpeMs paspaOareIBacTcs
MPOEKT  BHUPTYalbHOTO  TPEHAKEPHOTO  KOMILIEKCA
[OATOTOBKM IOKAPHBIX M CIacarelieil, KOTOpbId B
OmKaiiineil MepcreKTUBe IUIAaHUPYETCsl HHTETPUPOBATh B
00pa3oBaTeIbHBIA MPOIECC BBICIINX YUYCOHBIX 3aBEACHUIA
cuctembl MUC Poccun. Peanmi3aniust 3T0oro nepcneKTuBHOTO
MPOEKTA JIaCT BO3MOXKHOCTH MOJICPHU3UPOBATH IIH(POBYIO
obpasoBarenbHyto  cpeny BY3oB MUC Poccun wu
3HAUUTENBHO MTOBBICUTH YPOBEHB IIOITOTOBKHU BBIITYCKHUKOB
B 00/acTH MOXapoTYIICHUs] ¥ TPOBEACHHS aBapUHHO-
criacarebHbIX padoT, chOpPMHPOBATH y HHUX IIHPOKHA
npo(heCCUOHATIBHBIN KPYro30p M TAKTHYECKOE MBIIUICHUE,
MO3BOJISIIOIIEE HAa BBICOKOM TPO(PECCHOHAIBHOM YpPOBHE
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BBITIOJIHSTH JIOJDKHOCTHBIE O0SI3aHHOCTH ITPU JIMKBHIAIMN
MIOKAPOB M MHBIX YPE3BBIYAIHBIX CUTYaIHH.

Eme omHuM NpUOPHUTETHBIM HAIPABICHUEM HMHTETPALN
MMMEpPCHBHBIX ~ TEXHOJOTMH  siBisiercss  (popMupoBaHUe
NIEPCOHAJIGHOM ~ BUPTYaIBHOM  00pa30BaTelIbHOM  Cpejibl
(ITBOC). Criomorisro [IBOC nperiofaBareis MOXKET CO31aBaTh
COJIEp)KaHHWe BUPTYaIBHOIO 00pa3oBaTelIbHOIO pecypca B
OTKPBITOH UM KOPIIOPATUBHOM cpezie. DyHKIMOHA OTKPBITOH
yactu [IBOC mnpenomaBarenst crnocoOeH —oOecreurBarh
BO3MOKHOCTh CTOPOHHHM JIMIIaM (B TOM YHCJIE KOJUIETaM U

00y4aroIMcsl) COBMECTHO y4acTBOBATh B 00pa30BaTE/IbHON
nestesbHOCTH ¢ mpuMeneHneM AR wm VR, BerpauBarh
00BEKTHl W3 JIMYHOTO O00pa3oBaTelIbHOIO IPOCTPAHCTBA B
KOJUICKTHBHYIO ~ 00pa30BareibHYI0 —cpery, OOecreurBarh
KOMMYTAIlMI0 C COLMAIBHBIMA M NPO(ECCHOHATBHBIMU
cersaMu. B nepcriekTnBe BOZMOXXHO CO3aHUE MEPCOHAIBHON
BUPTyaJIbHOW 00pa3oBaTeNlbHOW Cpeibl, OCHOBAaHHOW Ha
CHHEpreTHKe UCKyCcCTBEHHOTro HHTeiekTa, AR n VR.
[Tpumepsl MHTErpald MMMEPCHBHBIX TEXHOJIOTHH B
00pazoBarebHBIH MTPOIIecC MPHUBEICHEI Ha PHC. 3.

Puc. 3. Ilpumepuvl ummepcusHvIX mexHoI02utl 8 00PA308aHUU
Fig. 3. Examples of immersive technologies in education

OpHako, HECMOTpsI Ha JIOCTOMHCTBA, MMMEPCHUBHbBIC
00pa3oBaTeIbHBIC TEXHOJOTHMH HWMEIOT ONpC/ICICHHBIC
Henoctatkd. [lo MHEHHIO HEKOTOPBIX UCCIe[oBaTeNen
[Kotos, 2021; Ucaes, Cpumies, 2023; Hakoneunas, 2022],
OCHOBHBIMU U3 HUX SIBIISIFOTCS:

— BBICOKAsl CTOMMOCTh OCHAIIICHHS 00pa30BaTeIbHOTO
YUpeKACHUS 000pynoBaHueM, peanm3yromuM VR u AR;

- Tpe6y€TCSI IMPUBJICYCHUEC KBaJ’II/I(l)I/I]_[I/IpOBaHHI)IX
CIICIUAJTUCTOB JUIsL pa3pa60TKH O6pa3OBaTeJ'II)HOF (6]
KOHTCHTA, COOTBETCTBYIOLICTO HOTpGGHOCTHM

00pa3oBaTeIbHBIX MPOTPaAMM;

— VR-TEXHOIOTUH HE TMO3BOJSIOT O0ydYaromeMycs
BBIXOJIUTh 3a TIpEeNeibl 00pa30BaTEIbHOTO KOHTCHTA,
YTO B OTACNBHBIX CIy4asX HpPENITCTBYeT pPa3BUTHUIO
WHULMATUBHOCTHY U CAMOCTOSITEIBHOCTH B MPHUHATUU
HECTaHJAPTHBIX PELICHUI;

— HETOTOBHOCTH MPO(ECCOPCKO-MPEIOAABATEIHCKOTO
cocraBa 00pa30BaTEIbHOTO YYpSKICHHUS K pabdore ¢
HMMEPCUBHBIMU TEXHOJIOTUSMU;

—cnabast i3y4eHHOCTh BO3MOXKHOTO HETraTUBHOTO BITHISTHHS
MMMEPCHBHBIX TEXHOJIOTHI Ha 30POBBE 00yUAFOIIXC S

— 3pUTENbHAs YTOMJISIEMOCTb, IICHXOJOTHUYECcKast
neperpyska u mp.;

—OTCYTCTBHE HOPMATUBHO-TIPABOBO# 0a3bI TPUMCHCHHUS
MMMEPCUBHBIX TEXHOJIOTHI B 00pa30BaTeIIEHOM MPOIIECCE.
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Hecmotps Ha  TEpPEUUCIICHHBIE CIIO’KHOCTH,
JlanbHeiIee  pa3BUTHE HUMMEPCUBHBIX — TEXHOJIOTHIT
B mnpodeccHoHaIbHOM  OOyYeHHWH  IIPEICTaBISCTCS

HensoexHbIM. [To MEPECOBCPUICHCTBOBAHUSA UMMCPCUBHBIX
TEXHOJOTHII U HAKOIUIEHUS OIBITa HX NPUMCHCHUSA
MnMpeuMynicCTBa UHTCrpaliu B O6pa30BaT€J'H:HLII7[ mpouece
6y}_'[yT TOJIBKO BO3pacTarhb.
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