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OANOXKECT «TEXHOMOMMU BUPTYAJTbHOWM M OOMOJIHEHHOW PEAJTbHOCTU B OBPA3OBAHUU U T3K»

HekoTopoe BpemMsa Ha3aa B Hall A3blK
BOLU/IN HOBbIE U HEMPUBbIYHbIE MOHATUS,
KOTOpble Tenepb aKTUBHO UCMOMb3YHOTCA —
BMPTYyanbHas peanbHOCTb, BUPTyanbHagqa
cpena. CNoBO «BUPTYanbHbIN» OT NaTUH-
cKoro «virtualis» 03Ha4yaeT BO3MOXXHbIN, TO
€CTb 3TO HeYTO HepeanbHoe, HO NoABISA-
toLeecs Npu onpeaeneHHbIX yCIToBUAX.
MNoaBneHune aNeKTPOHHOM BblYNCTUTENb-
HOM TEXHUKM 1N aKTUBHOE BHeapeHMe B
Hally >XW3Hb KOMMbIOTEPOB CTAa/N0 NOA-
CrNopbeM A8 TOro, YTobbl B KOHLEe XX B.
BO3HWKJIIO MOHATME «BMPTyalbHada cpega».
MoapasyMeBaeTcs, YTO 3TO co3aaHHasa
KOMMbIOTEPOM CMbIC/IOBaA cpeaa BHY-

TPU MHPOPMALMOHHOIO MPOCTPAHCTBA C
BKOUEHMEM rPadUMKUM, TEKCTOB, 3BYKOBbIX
MaTepwmanoB 1 BMaeo. BUpTyanbHOM OHa
Ha3blBaeTCA BBMAOY TOrO, YTO MPW BKIIKOUYEH-
HOM KOMMbtOTEPE UM MHOM LMPPOBOM
YCTpOMCTBE OHa QYHKLMOHUPYET, U Yeno-
BEK MOXXET aKTUBHO C HeW B3aMMOLENCTBO-
BaTb, HO MOC/Ie TOro, KakK YCTPOMCTBO byaeT
BbIK/TIOYEHO, OCTYN K 3TOM cpefe cpa3ly
orpaHudmBaeTca. bnarogapsa NosgBneHuto
MHTEpPHETa — CUCTEMbI, KOTopas 06beanHM-
N2 KOMMbIOTEPHbIE CETU AN BUPTYalbHOIO
XpaHeHMa 1 nepepadym nHdopmaLmm, oa-

HOBPEMEHHO BUPTyalbHOW Cpedon MoryT
MoNb30BaTbCs StOAN M3 NOObIX YrONKOB
nnaHeTbl. TakMM 06pa3oM, BUPTyalbHYO
cpeny MOXXHO Ha3BaTb BCEMUPHOM UH-
dopMaLMOHHOM MayTUHOMN, 06 beanHAD-
e MUISIMOHbI NTIoAen no BcemMy MUpPY.

CKOPOCTb Pa3BUTUA XXM3HEHHOTO LIMKIIA
HOBbIX TEXHOMOMMM KparHe BblCOKa. Bce-
rO NMLWb HECKONTbKO OECATUNETUIM Ha3ag
YPOBEHb TEXHOMorMyeckoro obecneye-
HWA PA3NTNMYHbBIX MPOM3BOACTBEHHbIX UMK
ObITOBbIX MPOLECCOB KapAMHabHO OT/U-
4ancs OT TOro, YTO OKPYXKAET HAaC CErogHs.
B kauecTBe NpuMepa MOXXHO 0bpaTUTbCA
K TEPMUHY «LUMDPOBON OBOMHMK», KOM-
naHma Gartner exxerogHo paH>xunpyeTt
aKTyaslbHble TEXHOMOMMM Ha KPMBOM MO
MATW CTagUAM: 3aMyCK TEXHOMOM MK, MUK
3aBblLLUEHHbIX OXXWOaHWM, rnybokoe pa3o-
YapoBaHMe, MacLTabmpoBaHMeE N POCT 3a
CYET Hay4YeHUs, NNaTo NPOLAYKTUBHOCTW.
Tak, Bcero nuub B 2016 roay «umdpo-
Bble 4BOMHUKWM» HAaXOOUTUCb Ha CTaaumn
«3aMnyCK TeEXHONOMMm», a yrke B 2019 rogy
«UMdpoBble ABOMHMKM» 00Opanmcb Ao
«MMKa 3aBblLUEHHbIX OXUOAHWNIN»

Gartner. LIMKN 3penocTy TeXHOMOrM, 3HAaYMMBbIX 19 UHTepHeTa Bellen, 2019 1.

BbIMYCK 1. O630P / BBEOEHWUE

Ho Tak 6bICTPO 3Tanbl Pa3BUTUA TEXHONOIMMM CMEHANM apyr Apyra He Bcerga. B yacT-
HOCTU, MHTEPECHO PAaCCMOTPETb OCOBEHHOCTU Pa3BUTUA TEXHONOIMIM BUPTYalb-
HOW peanbHOCTU, KoppPenMpyoLLMe C AMHAMUKON UCTOPUYECKOTO BPEMEH .

NcTopmna BOSHUKHOBEHUSA U pPa3BUTUSA

[na ny4dlero oCo3HaHMs NOHATUS BUP-
TyanbHOM peanbHOCTU 06paTUMCS K
NCTOPUIN ee BO3HMKHOBEHUA. Becb NyTb
Pa3BUTUA OAHHbIX TEXHONOMMIN MOXK-
HO pPa3aennTb Ha HECKOJSTbKO 3TaMnoB..

Mepunopn ¢ 1838 no 1960 rogbl cyMnTaeTcoa
BpeMeHeM, XapaKTepU3yLLMMCA paH-
HMUMU MOMbITKAMM CO30aHUNA TEXHOMOT MM
BMPTyanbHOM peanbHOCTV. K mpunMepy, B
1838 roay y4eHbln Yapnb3 YUTCTOH M3y4an
rnpoLecc, MPOMCXoOaLIMM B MO3re Yeno-
BeKa, KOTOPbIN 3aK/tovanca B 06paboTke
OBYX M300parKeHMIN C KayXaoro rnasa m
coeanHeHMn ux. MiccnegoBaHme YMUTCTO-
Ha NPWBEO K CO3OaHUI0 CTepeocKona
View-Master. Ero pabota 3ak/to4aeTca B
CO3[0aHMKM aHallora CTepPeoCKOMMYECKOro
3peHus, Koraga aABa AByMepHbIX M306parke-
HUA 0ObEeANHAKTCA B OHO TPeXMepHoe

Crepeockon View-Master

Takyke B 1929 rooy 240BapaoM JTIMHKOM
6bin pa3paboTaH Link Trainer, KOToOPbIN
ABNANCA NyYLIMM CUMYNATOPOM MoneTa.

CumynaTop noneta Link Trainer

B 1960-e roabl 6bin
CO3[aH BUPTyasb-
HbI CUMYNATOP —
Sensorama, KOTo-
Pbl Ha TOT MOMEHT
CUUTANCS NepBbIM
MOTHOLUEHHbIM CU-
MYNSaTOPOM B MUPE.
Ero pa3paboTumkoM cTtan MopToH Xannur.
Morpy>xeHme B BUPTyasllbHYIO peanbHOCTb
O0CTUranoch ¢ MOMOLLbIO obecneyeHms
CUMyNATOpa B BMAE TeaTpalibHOM Kabu-
Hbl YCTPOWMCTBaMK, KOTOPbIE MO3BOMANN
CTUMYNIMPOBaTb BCe YyBCTBa YefioBe-
Ka — CTepeogMHaMUMKK, CTEPEOCKONMYe-
CKMM 3D-gmcnnen, BEHTUNATOPLI, reHe-
paTopbl 3aMaxoB 1 BUOPALLMOHHbIN CTy.
Elwle ogHoM pa3paboTKo Xennura crtan
Telesphere Mask, 3anateHToOBaHHbIN B
1957 rogy. OcHOBHOM GYHKLMOHAN pas-
PabOTKM 3ak/ItoYancs B NokKase He MHTe-
PaKTUBHbIX GUIbMOB HYepe3 Ancnnem

CnenyroLwmMMm 3Tarnom pasBUTUA TEXHOMO-
M VR 1 AR aesnaeTtca nepuog c 1961 no
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BupTyanbHbl cuMynaTtop Sensorama [

1968 rogbl. B 370 Bpemd BpainaH 1 Komo
pa3paboTan NepBbi COBPEMEHHbIN
ouncnnen (HMD) — Headsight. B nepByto
oyepeb YCTPOMCTBO MOITI0 OTCNEXMBATb
OBWXXeHWMAa Nofib3oBaTeNs M B 3aBUCMMO-
CTW OT OBUXKEHWUW MEHATb Yrosl HaK/IoHa
KamMepbl 4N1a yaobcTBa MCMOMb30BaHUA.
Owncnnew 6bin OCHalleH OBYMSA BMOEOS-
KpaHaMu ONa Kaxkaoro rnasa. Headsight

Oucnnein Headsight 7!

OaBaN BO3MOYXHOCTb HabntoaaTh U3paneka
3a OMacHbIMU CUTyaLMAMU, obecrnedmBsad
6e30MacHOCTb COTPYOHUKOB W Mony4e-
HMe MHboPMaL MM O MPOUCLLECTBUMN.

Takoxke B 70-e rogpbl
npodeccopoM lap-
BapACKOIro yHMBeEp-
cuTeTa AMBEHOM
CazepneHgoM 6bina
chopMynmMpoBaHa
KoHuenuma Ultimate
Display, koTopadq
BK/ItoYana B cebs
NMOHWUMaHWeE BUPTYyaNbHOW peanbHOCTH,
a MMEHHO KaKue yCnoBMa OOMKHbI ObITb
OOCTUIHYTbI ANS MOMHOM UMUTaLMK pe-
anbHocTu. CasepfieHa CTpeMunca gocTuib
addeKTa MONMHOro NOrpyXKeHms, Npm Ko-
TOPOM Monb3oBaTeflb He CMOT Obl Pa3nu-
YNTb PEaNbHOCTb U BUPTYaNbHbIN MUP.

KoHuenuwusa npennonarana cnegyouime
ycnoBus:

* MICMOMb30BAaHME HAroNOBHOIO AMC-
nnea (HMD) n gpononHeHWn B B1ae
3D-3ByYaHMa U TaKTUbHOW 0b6paT-

HOW CBA3M, YTO No3BonaeT obecne-
YNTb 6ONbLUYK PEATUCTUYHOCTD;

BbIMYCK 1. O630P / BBEOEHWUE

* Halln4yme cneumasibHOro KOMnNbOTEPLHOIO O60py£l,OBaHl/IFI onga nogaoep>XXaHnd BNpTyasib-

HOM peuu;

- obecneyeHmMe BO3MOYKHOCTM B3aMMOOENCTBUSA C 0BbeKTaMUM peanibHOro M1pa npuv Ha-

XOXOEHUN B BUPTYaNlbHOW peanibHOCTM.

NepeyncrnieHHble B KOHLEMUMK YCITOBUSA CTaln 6a30BblM OCHOBaHWMEM O/19 CO30aHMA CO-

BpeMeHHbIX VR-ycTpomncTs 2.

Takke nepBbIiM NpoToTnoM VR-AR-LWNemMa cTan wnemM nog HasBaHunem «Sword of
Damocles» («[JaMOKNoB Meu»), co3gaHHbIM CasepneHaoM. LLinem 6bi1 npmuBa3aH K yCTPOM-
CTBY, TO €CTb MOAK/OYANCA K KOMMbIOTEPY. 33 CYET TOrO, YTO YCTPOMCTBO MMENO 6OMbLLION
pasmMep 1 3aHMMano LOCTaTOYHO MHOIO MPOCTPAHCTBA €ro NPUXoaMnocCh KPernuTb K Mo-
TONKY 419 Toro, Ytobbl HaAeBaTb €ro ctano yaobHee Bl

Sword of Damocles -VR-AR-wwnem @&l

Pa3paboTka 1 BHepeHWE B PasnyHble
chepbl TEXHONOM MM BUPTYabHOM pe-
aNbHOCTU, TAKUX KaK LWNEMbI U Mep4yaT-
KW, C BO3MOXXHOCTbIO MX MOOKOUEHMS
K KOMMbIOTEPY, @ TaKXXE MCMOSIb30BaHMe
TexXHoMornm gna obyyeHms CoTpyaHU-
KOB creLuanm3mpoBaHHbIX Npeanpmsa-
TUW NpomcxoauT B 1974-1990-e roasbl.

OOHOM 13 NepBbIX
pa3paboToK Toro
BpeMeHM aBngeTcs
nabopatopums mnc-
KyCCTBEHHOW peanb-
HocTuh Videoplace.

Ee pa3paboTymkom
CTan KOMMbOTEPHDbIM
crieumanmct ManmpoH

Kptorep, KOTopbl BriepBble BBE MoHATHE
«MIckyccTBeHHasa peanbHOCTb». CTPYKTYPa
nabopaTopumn BKIOYana cneagyollee:

+ HECKOJIbKO KOMHAT, CBA3aHHbIX MeXay
cobow no ceTu;

+ B KaXXO0W KOMHaTe BUOEOMPOEKTOP U
60MbLLON 3KpaH ON9 BbiBOOa M30Oparke-
HUM.

MpPU HaXOXXOEeHMKM B KOMHaTaX NMtogen, Kax-
Obl M3 HUX BUOEN CBOM CUNTYIT («TEHbY)

Ha 3KpPaHe 1 CMNY3Tbl Ntoaen, Haxoasa-
LLMXCA B APYTMX CBA3AHHbIX KOMHaTax
natopaTtopmm. DyHKLMOHAN pa3paboT-

KW MO3BOMAN MEHATb LIBETA U pa3Mep y
BCEX «TEHEW», @ TaKXKe MPUCOEONHATD K
HWM HEeKOTOpPble BM3yasibHble OObEKTbHI.
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BbIMYCK 1. O630P / BBEOEHWUE

Elle ogHoM pa3paboTKoM Toro nepmo-
03 BPEMEHW CYHUTAETCA CO34aHMe Npo-
deccopoM TOPOHTCKOIro yHMBEpPCUTETA
CtnBoM MaHHOM AR-ycTpomncTBa EyeTap.
OHO NMpeacTaBnano cobom 4OCTaTOYHO
KOMMAaKTHOE HamMo/HEHWE: KOMMbIOTEP,
MepeHOCUMbIV B PIOK3aKe M OYKM C Ka-
Mepomn. PaboTa 3aktoyaeTca B nepegade
M306paXKeHMAa C TEKCTOM C KOMMblOTEPA
Ha KaMepy OYKOB, YTO MO3BOSIANO Ha-
cnavBaTb Ha peanbHble 06bEeKTbl 4OMOS-
HUTENbHYIO MHDOPMALMIO O HMNX

B 1977 rogy CaHovH v JedaHTn pas-
paboTanu nep4yaTkn Sayre. OHM 6bINK
OCHallleHbl MPOBOAHBIMU KpenneHMna-
MW, KOTOPble MO3BOSIAIMN pacno3HaBaTb
YKeCTbl Monb3oBaTend. B HMx Haxogu-
nnCb GOTOIMNEMEHTbI U M3NyYaTesn cBe-
Ta. OBM>XeHUa 1 CBET npeBpaLlainch B
aNeKTpUYecKme curHasnbl, YTo 1 Mo3Bo-
NANY KOHTPONMMPOBATL ABMYKEHUA PYK.

Sayre — Knbepnep4yaTkum

CTOUT OTMETUTD, YTO OOHOMN N3 KNtoYe-
BbIX pa3paboToOK TOro BpeMeHUM cUmMTancs
ayauo 3NeMeHT BUPTyalibHOro ydebHo-
ro cmmynatopa «MNpoeKT BUPTYyanbHOMN
paboyen cTaHLUMKM», co3aaHHbI CKOT-
ToM DOopPCTEPOM, KOTOPLIN NCMOMb30-
Bafu 0149 NoaAroToBKM KOCMOHABTOB.

Cnepnytouimm 3tan ¢ 1991 roga no HacToa-
LLee BpeMs XxapaKTepm3yeTca BHegpeHMEM
TEXHOTOMMIM BUPTYallbHOM peanbHOCTU B
Nrpbl, CO30aHMEM UTP C MNogaep>KaHNeM
pexkxmMa VR, aKTMBHbIM pPa3BUTUEM TEXHO-

n

NorMm gononHeHHoM peanbHocTU. OgHom
13 caMbIX MOMYNAPHbIX Pa3paboToK B 3TOM
obnacTu cTano cosgaHme KoMmaHmen
Virtuality Group psga apKagHbix Urp v
FOHOK C MOAAEPXKOM peXxrma OOMNONHEH-
HOM peanbHOCTU K 3D-adpdekTamm. Cne-
AYOLUMMUN MO CO30aHUNI0 KOMMbIOTEPHbIX
nUrp ctana ctyamsa-pa3spabotymk Niantic.
3a cueT nonynapHoOCTM nrpbl Pokémon
Go 6bl/1 BbI3BaH MacCoBbIN MHTepecC K
nrpam B pexkmme OOMNOHEHHOM peanb-
HOCTM C yOOOCTBOM B BMAOE BO3MOXXHOCTU
YCTAHOBKM TaKMX UTP Ha CMapThOHbI

Niantic — Pokémon Go mnrpa ¢ 4oNonHeHHOW peanbHOCTbO

CToUT TakyKe OTMEeTUTb AMOHCKYH KOM-
naHWto, KoTopas NepBow AeboTMpoBania

C UTPOBOM KOHCOMbIO B dopMaTe BUP-
TyanbHOWM peanbHOCTU. KoMNaHma Sega
npencraBuna pa3paboTky VR-rapHUTypbI
ana KoHconum Sega Genesis B 1993 roay.
HoBLIeCcTBO AaHHOW rapHUTYPbI 3aK/to-
Yyasochb B pacllNpPeEHUM TEXHNYECKMX Xa-
PAKTEPUCTMK: OYKM MOIIM pacrno3HaBaTb
OBMYKEHME rofIOBbl MONb30BaTeNd, TAaKXKe
ObIN OCHaLLEHbl CTepeo3BYKOM U XXK-Omc-
nnesamu. BnocnegCcrBum yCTPOMCTBO He
MOly4YMNo OanbHEeNLero pa3BnTmMa M ocTa-
NIOCb Ha Ha4YaNbHOM 3Tarne NpPoToTUNa

O6nacTn NpMMeHeHMna TexHonorui VR m
AR npopgomkanum pacwmpaTbcea. B yacT-
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HOCTU, OQHOM M3 TaKMx obnacTew cTana
MeguuUMHa B KOHUEMNLMW N3YyYeHMs NCKu-
XMYECKMX PACCTPOMNCTB 1 PaboTbl C HUMMW.
Tak B MHCTUTYTE
KpeaTMBHbIX TEXHO-
nornm YHmepcu-
TeTa KOkHOM Kanu-
dopHUM AnbbepT
Puuuo nccnepgosan
mcnonb3oBaHue VR
ana peabunutaumm
N BOCCTAaHOBNEHUSA
nocne ncmMxonornyeckmx Tpaem Bl Nayye-
HMe NpuMeHeHMa VR-TeXHOMormm no3Bo-
NNo eMy NPUNTKM K CO30aHMI0 NPOEKTa

Bravemind («Jo6necTHbi yM») (2003 roa).
Llenb paboTbl 3aKkto4anach B cieayoLem:
BOCCO3OaHMe CUTyaunm nnm cobbitma, Ko-
TOpble MPUBENN K BO3HUKHOBEHMUIO pac-
CTPOWCTBA, 1 peanm3aumsa BO3MOXHOCTU
MepexXnTb 3To cobblTME BHOBb A/19 nocre-
aytoulen paboTbl C TPAaBMOM U Ha3HaYeHM-
eM nedeHua. MNpoeKT Nony4Ynn npoaBu>xke-
Hre nuib B 2005 roay, Tak Kak pa3paboTka
MpoeKTa NpuLLIIach B nmepunog nosiHoro
OTCyTCTBUSA paboTbl ¢ TexHonornamm VR. B
2010 roaoy AnbbepT PULLIO MOAYy4YUn Ha-
rpagny AMeprKaHCKOW MCUXONIOrnMyYeCcKom
accouMaumm 3a BblgatoWwmMmMca BkNag, B
M3neyveHre NCUXonormMyecKmMx TpasM.

CueHapum Bravemind ong BOeHHbIX, MOABEPrLLMXCA MOCTTPaBMaTUYeCKOMy cruHapomy 12

MpPOpPbIBOM B yCOBEPLUEHCTBOBAHMM OYKOB BUPTYaNlbHOWM peanibHOCTM CTasl NPOoeKT
Google, B paMKax koToporo B 2013 roay 6bi/10 3anyLLeHO OTKpbIToe 6eTa-TeCcTUpoBaHme
oukoB Google Glass. OHU MMenu Bonee paclMpPeHHbIN GyHKLMOHAr, B HEro BXoamna
BO3MOYXHOCTb C/1eilNTb 33 Peubto, KaCaHUAMU N OBUMKEHMUAMM FOM0BbI MOMb30BaTeNd, U
yOo6CTBO B MOAKMOUYEHUM, MMeaCb BO3MOXHOCTb MOAKIoUYaTbCa K MIHTepHETY yepes

dyHKuUMIo Bluetooth B TenedoHe.

BbIMYCK 1. O630P / BBEOEHWUE

Oukm Google Glass ™!

B 2016 rogy komnaHma Oculus BbiMyCcTMNa
LwneM BMpTyanbHOM peanbHocTm Oculus

Rift. KpoMe onTUMM3MPOBaAHHOIO AM3am-
Ha 1 Beca, OOLLIMNBKM NPUATHOM Ha OLLYMb
TKaHbtO, O4HO M3 OTNINYNIN KOMMEPYECKOM
BEPCUUM — HOBAA CcUCTEMaA OJ19 OTCleXXMBa-

HMA MOMOXXEHUSA MIPOKa B MPOCTPAHCTBE, C
HOBOWM KaMepOoM-CEHCOPOM, KOTOpad ycCTa-
HaBNvMBaeTca Nepen UrPOKOM Ha CTone.

B wnem mHTerpmpoBaHa aygmocmcremMa
TpexmepHoro 3Byka M,

LLinem Oculus Rift [

13



14

OANOXKECT «TEXHOMOMMU BUPTYAJTbHOWM M OOMOJIHEHHOW PEAJTbHOCTU B OBPA3OBAHUU U T3K»

CerogHs

Tenepb paccMOTPUM CaMble COBPEMEH-
Hble pa3paboTKK B chepe BUPTyarbHOMN
peanbHOCTW. Bonbluada YacTb OMMCaHHbIX
nanee TexHonorunim 6bina npeacraBneHa
Ha BbicTaBke CES 2023 — eykerogHom Bbl-
CTaBKe MNoTpebunTeNbCKOM SMEKTPOHUKMN.

MpotoThn VR-rapHuUtypbl oT Sharp. daH-
Hag rapHUTYpPa OT/IMYaeTCca HEBEPOAT-
HOWM NerkocTbto — Bcero 175 rpamMmm, aTo B
HECKO/bKO pa3 MeHbLUe 6OoMbLUMHCTBA
VR-LLNEMOB M OYKOB. [pK 3TOM Yy rap-
HUTYPbl OTAMYHbIN OWUCINEN C pa3pe-
weHneM 2K ong KaXkgoro rmnasa 1 4acro-
Ta 120 T, Y rapHUTYpPbl MPUCYTCTBYIOT
OYHKLMM pacno3HaBaHMEA OKpY»>KatoLLem
Ccpenbl U XXeCTOB Mosib3oBaTena

MpoTtotnn ot Sharp Ha CES 2023

OLOHWMM M3 caMblx MONYNAPHbIX MPOOYKTOB
BbICTaBKM cTan obpasel, PlayStation VR

2. CaM WwnieM BUpPTyasibHOM peanbHOCTU
CUNTbHO YNYYLUWICA MO CPaBHEHUIO CO
CBOUM MpenwecTBEHHMKOM: paspelleHmne
yBenmnumnoco ¢ 1 0o 2K, yBenmumnicsa yron
0630pa, NOABUINCE BHELLHWE KaMepbl,
BCTPOEHHbIE B LUMeM, 44 nydliero otcre-
YXMBaAHMSA OKpY»KatoLLew cpenbl, MpUcyT-
CTBYET OTCNEXUMBaHMe B3MMA43a, a TakXKe
yMeHbLLUKMca Bec wnemMa. OgHako caMbiM

60MbLUMM HEQOCTAaTKOM CTasio OTCYTCTBUE
COBMECTUMOCTM CO BCEMM KOHCONAMM
PlayStation 3a nckntodeHmnem PS5

PlayStation VR2

Mepenaem K Vive XR Elite. Cam winem He-
MHOrO yCTyrnaeT paHee yNoMaHYTbIM B Xa-
PaKTEPUCTUKAX, OQHAKO ero BHeLUIHWIM BUA,
caM no cebe BbI3blBaeT MacCy BHMMaHUA.
OCHOBHbIMUW €ro 0COBEHHOCTAMM ABMAETCA
KOMMAKTHOCTb — 3TO BbICOKOMPOU3BOAMU-
TenbHaa yHMBepcanbHada rapHutypa XR,
KOTOpaqa NpeBpallaeTca B Napy nopTtaTmuB-
HbIX OYKOB O/19 MOrPY>XKeHWsa B BUPTyaslb-
HYO peanbHOCTb, @ TaK)Xe BO3MOXXHOCTb
MepcoHanmM3aLnm Mexx3padykoBOro paccTo-
AHMA 019 KOMDOPTHOro Nosfib30BaHUA

Vive XR Elite
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CnycTa ABa roaa pa3paboTkm 6bin npea-
CTaBf1eH roToBbIM BapumaHT Somnium VRI.
CaMoe HeobblYHOE B 3TOM LUeMe — Ha-
NNYme OTKPbLITOro Koga M Moay/bHOCTb.
STO MO3BOUT Nofb3oBaTeNaM youmpaTtb,
n006aBnaTb U MOOANDULIMPOBATL MHOIME
4acTW rapHUTYpPbI. B LUNemMe NpurcyTCTBYIOT
crneytoume KtoYeBble XapaKTepucTn-

KW — OWCIIEN C BbICOKUM pa3pelLleHneMm,
OTCNIeXXMBAHWME TM1a3 U KECTOB, KaMepbl U
MHOrme gpyrme. Ha gaHHbIM MOMEHT rap-
HUTYpa He ABNAeTcd aBTOHOMHOM, OQHaKO
Pa3pPaboTUMKM YTBEPXKOAT, YTO aBTOHOM-
Haa BepCUa MoAaBMUTCA B TeUeHuMe roga

Somnium VRI1

AKTYyanbHOCTb

OTMeTUM, YTO Pa3BUTME TEXHONOTUM BUP-
TyanbHOM M OOMONMHEHHOW peanbHOCTMU
MPOUNCXOOUT MPAKTUYECKUM eXXeaQHEBHO,
coBepLUeHCTByeTcsa obopynoBaHue, paspa-
6aTbIBaOTCA Liefible KOMHATbl BUPTYyalbHOM
peanibHOCTU O/19 BO3MOXHOCTW MOSTHOCTbIO
Morpy3mTb Ye/TOBEKA B 3TOT MUP, BbIMNyCKa-
tOTCA HOBble BMAObl OYKOB, LLUIEMOB, Nep-
YaATOK U XXUMETOK BUPTYyaNlbHOM peanbHO-
CTW. TakXKe AaHHble TEXHOMOIMMKM aKTUBHO
BHEOPATCA Ha CneumanmM3npoBaHHbIX
npeonpuaTmnax, B obyyeHme cCoTpyaHMKOB
M KagpoB Pa3/IMYHbIX HanpaBAeHMI; MPo-
MbILUIEHHbIE NPeanpuaTUa NCMNONb3YIOT
OaHHYO TeEXHONOrMIo Ang obecneyeHma
6e3omacHoCTU. CTOUT OTMETUTb, YTO HECMO-
TPA Ha PAacNPOCTPAHEHHOCTb TEXHOOMMI

Hanocnenok ctonT ynomMaHyTb SolReader —
DNEKTPOHHAA KHMra B popmaTte VR-ou-
KOB. BMecTe ¢ ouKkaMu naet Hebonb-

LLIOW NYSbT, KOTOPbIM MO3BONUT NINCTaTb
CTpaHMLbl BO BpeMsa YTeHMa. OgHaKo
YCTPOMCTBO obnagaeT HEBbICOKMM pa3pe-
LIEHMEM U HE BbIMOMHAET HUKAKMX OPY-
X QYHKLUNIN, KODOME YTEHUS KHUT

SolReader

B pa3nMyHbIxX cdepax, B TOM ymcne B cohe-
pe urp, oby4yeHua, OOHUM 13 BaXKHEMLLINX
HampaBneHU aBnaeTca HedTerasorsadq
OoTpacsb, Tak Kak npennpuatna ToOK cumTta-
lOTCH OQHUMM U3 TeX OOGBEKTOB, HA KOTOPbIX
OLWMNOKM, OCHOBAHHbIE Ha YENOBEYECKOM
dbaKTopeE, MOTYT MPUBECTM K KOTOCCaslb-
HbIM pPa3pyLUeHWAaM, COMPOBOXOatoLWLMMCA
MHOYXECTBEHHbIMUK MoTepaMu. CTOUT paso-
6paTbCs, B YUEM XKe MPenMyLLEeCTBa MCMNOSb-
30BaHMA TEXHOMOMMI Ha NPeanpPUaTUaX.

KpynHble Npeonpuatmna 0aBHO MHTe-
pecytotca VR-TexHonornamm. B Poccumm
nopsaka 1,6 Mnpa pybnewn okasanuco
MHBECTULMAMUN B MPOEKTbI, CBA3AHHbIE C
npoMbiLLneHHbIMKY VR/AR-peLLeHnaMm
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3a 2018 roa. PelweHmna gUCTaHUMOHHOIO
MPUCYTCTBUSA (ACCUCTUHIOBAsA PeanibHOCTb)
M MPUNOXKEHUA OOMNONHEHHOW peanbHO-
CTW TECTMPYIOTCA CeNYac B KPYMHENLLIMX
POCCUMNCKUNX MHOYCTPUANbHbIX KOMMAAHUSAX,
TakKyKe COTPYOHUKU MpoxXoaaT obyyeHume ¢
MOMOLLbIO MCMO/Ib30BaHUS TPEHAXKEPOB
BMPTYaNbHOM peanbHOCTW.

AKTYaNIbHOCTb NCMOIb30BaHMA VR-Tex-
HOMOrMniM ByaeT TONMbKO MOBbILWATHCA C
TeueHreM BpeMeHN. AreHTCTBO TMT KOH-
CaNTUHI MNPOBOAUIIO NCC/TIe40BaHMA POC-
CUNCKOIO pbliHKa BUPTYyalbHOM 1 OOMNOS-
HeHHOW peanbHOCTU. B pe3ynbraTte 6bin
caenaH NPorHo3: OXXMOaeTcs POocCT PbliHKaA
CO cpegHerogoBbiM TeMMoM 37%, oobeMm
PbIHKa yBenmumTCa B 5 pa3s kK 2025 roay m
cocTaBuT 7,0 Mnpa pybnen #¢l. Ha ceron-
HALWHWM OeHb UCccnegoBaHMa B 061acTu
BHegpeHusa VR/AR-pelleHnin NpoaosmKa-
OTCH, YTO BblpaXkaeTca B Ny6nmkaumax
rno6anbHbIX oT4eTOB 06 MCCNegoBaHUM
PbIHKOB BUPTYalbHOM 1 OOMNOHEHHOM
peanbHoOCTU. B oTuyeTe, ony6MMKOBAaHHOM

B ceHTabpe 2022 roga Ha nnaTtdopme
Research Reports World, 6binv npuBe-
OeHbl MepcrneKTMBbl MobanbHOMo PbiHKA
TexHonornm VR 1 AR Ha nepuog ¢ 2023 no
2030 rofgbl, a TakKXKe KITKOYEBbIE UTPOKK Ha
MUPOBOM pbiHKe. O6beM MUPOBOIo PbiHKA
OOMOSTHEHHOM M BUPTYalIbHOM peanibHOCTU
(AR /VR) B 2021-2022 rogax oLleH1Bancs B
34 530,0 mnH pgonnapos CLUA, 1 oxxmngaet-
C§l, YTO B TeYEHUE NPOrHO3MPYEMOro nepu-
0[a OH YBENNYUNTCHA B CpeaHeM Ha 38,69%,
OOCTUrHYB 245 750,0 mnH nonnapos CLUA K
2027 rony 7.

MNpennonoXxmTenbHo, Hanbonee Nepcnek-
TUBHOWM chepon Mo BHeOPEHUMIO TEXHOO-
T BUPTYaIbHOM M OOMOHEHHOW pearb-
HOCTW CTaHEeT obpa3oBaTenibHaa chepa.

Hanbonee BocTpeboBaHHbIM M aKTyallb-
HbIM C MPAKTUYECKOM TOUKM 3PEHUNA FB-
nqaeTcd BHegpeHMe MMMEPCUBHbBIX TEXHO-
norumn B obpasoBaTenbHbI NpoLecc, ansa
0by4yeHna cneLmanmMcToB U COTPYOHMKOB, a
TaKXXe MCNOMb30BaHME crneLmnanm3npoBaH-
HbIX MPUNOXXeHWM ONa yoaneHHow paboTbl

B MeduUMHa
B ICKYCCTBO
B pUTENT N MAaPKETUHT
B o6pa3oBaHUe U TPEHUHIU
CTPOUTENBCTBO M MPoaaXka Hea4BMXKMMOCTU

MpoeKTnpoBaHMe B NMPOMbILLIJTIEHHOCTU 1 SHepre-

THKe

[OuarpamMMa ypoBHS BHeapeHusa TexHonorun VR/AR

Ha oObeKTe 3a cyeT ONCTaHUMOHHOIO Mnpn-
CYyTCTBUH.

O6pa3oBaHMe C UCMOMb30BaHMEM TEXHO-
NOTUI BUPTYaNbHOW PearnibHOCTU MOXXET
MO3BONTb MOrpy3unTb COTPYAHMKA B TaKoe
MPOCTPaAHCTBO, MaKCMMasibHO MOXOXKee Ha
peanbHyto 06CTaHOBKY Ha MPOU3BOACTBE
09 Toro, 4To6bl MO3BOMUTL OTPabaTbiBaTb
HaBblKW HEOOXOOMMOro MoBeAeHMS Ha
0cobeHHO onacHbIX 06bekTax, LeNCTBUS
COTPYLHWMKOB MPU TEXHOMOMMYECKMX Ha-
pyLUEeHVaX 1 NMKBUAOaLUMM nx. NogasngaeTcs
BO3MOXHOCTb CO34aBaTb TaKMe cUTyaummu,
KOTOpPble HEBO3MOXHO OpraHm3oBaTb A4
TPEHWPOBOK APYrMMIM criocobamMu, Hanpm-
Mep, pa3pyLueHne obopynoBaHUSA, BO3ro-
paHWe, pasnNmB B3PbIBOOMACHbIX BELLLECTB.

MpUMeHeHMe TEXHONOMMIA BUPTYaribHOM U
OOMOSTHEHHOM PeanbHOCTV MOYKET MOMOYb
B OCYLLECTBNEHMUN TEXHUUYECKOWM MOAOEPIK-
K/ BO BpeMs PeMOHTHbIX paboT, a Takxe

npw oB6Ccny»XMBaHMM 060PYAOBAHUA U TEX-
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HUKK. C MOMOLLIbIO MOBUbHbBIX YCTPOMCTB
B peafilbHOM BpeMeHM noaBnaeTca Bo3-
MOX>XHOCTb BOCMOJ/1Ib30BaTbCs BM3yanm3aum-
en.

TakyKe y TeEXHOMOTrnM BUPTYaibHOM peanb-
HOCTU eCTb ellle pad NepCrneKTUBHbIX U UH-
TepPEeCHbIX BO3MOYXHOCTEN. MOYXXHO co3aa-
BaTb Mofenb npeanpuatmia B 3D BapuaHTe,
YTO MO3BOSINT MPOBOAUTb O3HAKOMUTE M b-
Hble DKCKYPCUM ONF HOBbIX COTPYOHUKOB
MM oby4datoLmxcs. TakyKe noaBngaeTca
BO3MOYHOCTb B 6€30MacHOM BapuaHTe
OEMOHCTPUMPOBATb Pa3/iMYyHble TEXHONOM M-
YecKue npoLecchl M Npu 3TOM He oracaTb-
C BO3HMKHOBEHWA KaKMX-TO OMACHbIX NN
PUCKOBAHHbIX CUTYaLIUA.

Euwle ooHO HanpaBneHWe NCNob30BaHUA
BUPTYarbHOM peanbHOCTU — VR-MPOTOTH-
nmnpoBaHue. OcobeHHO OHO MOMyNapPHO B
MallMHOCTPOeHMN. CaMoneThl, moe3fa u
aBTOMOOWIM paHblUe NPOEKTUPOBaNu C
MOMOLLLbIO KyrbMaHOB. CerofH4a »e 1x pas-
pabaTbiBatoT B BUPTYaSIbHOM peanbHOCTU.
VR 1 AR TEXHOTOTMUM CYLLLECTBEHHO COKpa-
LatOT PUHAHCOBBIE N BPEMEHHbIE U3LEePXK-
K KOMMaHUM N X KNneHToB %2,

Takyke 06/1aCTbio MPUMEHEHMS TEXHONOT MM
BUPTYasIbHOW peanbHOCTU ABNSeTCa Map-
KETUHI U Npoaaxku. MNpu Nokynke noae-
NAETCH BO3MOXHOCTb HE TOMTbKO U3YUUTb
Pa3TMYHbIN aCCOPTUMEHT TOBapa, M PEKO-
MeHOaunmM NpoaaBLa, HO Y BO3MOXHOCTb
YBWOETb, Kak ToBap OyaeT BbliMMaaeTb B

ero KBapTupe, MoaonaeT 1 eMy, UM Kak
MOoKynKa ByaeT CMOTpeTbCa Ha MoKynaTene,
UNuM ero 6NMU3KKMX, 119 KOTOPbIX BbiOUpa-
eTcs rnokynka. NMoMMMo YNOMAHYTbIX OT-
pacnem TexHonornm VR/AR nMpuMeHsioTcs
M B Opyrux chepax. K npumepy, cmctema
BMPTYyanbHOWM peanbHOCTK He oboLluia CTo-
POHOW M NCKYCCTBO. CxeMbl BM3yann3aumm
COCTOAT Ha cny»kbe y My3eeB — C UX NMOMO-
LLLbkO MOYKHO MOGbLIBATb B 3aKPbITbIX MYy-
3eMHbIX 3a51aX, MOCMOTPETb Ha YTEPSHHbIE
SKCMOHAaTbl UM MaMATHUKMK, MpoLlefLmne
PEKOHCTPYKLUIO, MOCMOTPETHL NMaHOpPaM-
Hble PUNbMbl 06 MHTEPECYIOLLMX UCTOPU-
YeCKMX aroxax.
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Kak roBopumiocCh Bbille, CaMOM NePBOM
chepon NPUMEHEHMSA N Pa3BUTUSA TEX-
Honorum VR 1 AR ctanu urpbl 1 cdepa
pa3ssriedyeHnn. OTn4Yme NPOCTOM KOMMbHO-
TEPHOW UTPbl OT BUPTYaSIbHOM peasibHO-
CTW B TOM, YTO B MePBOM Clly4dae y4aCTHUK
OrpPaHUYMBAETCA ML MPOCTbIM Habto-
OEHMNEM CO CTOPOHbI, @ BO BTOPOM clly4yae
MPOUNCXOOANT HACTOSALLLEE NOrPY)KEHME B
MrpoBon npotiecc. lepow YyBCTBYET cebq
BK/TIOYEHHbIM B BUPTYallbHbI MUP, CTAHO-
BUTCA YY4ACTHMKOM 3TOM UCTOPUI, B3aUMO-
NENCTBYET C BUPTYaSIbHbIM MPOCTPAHCTBOM
N NepCoOHaXXaMu, MPOXKMBAET KXM3Hb MNep-
COHa)ka. B HacToqallee BpeMs 3TOT CEMMEHT
AKTMBHO pa3BMBaeT TEXHOOMMK, CO30aBas
KOMHaTbl BUPTYanbHOW peanbHOCTU U KIy-
Obl.

ccnepoBaTenu KOMMbOTEPHOM chepbl U
TEXHONOIMMM MNPOrHO3UMPYIOT, YTO B BNM>Kam-
Lime neT NaTb, UMMEPCUBHbIE TEXHOMOM MM
OyaoyT CTaHOBUTbLCA elle 6onee NonynapHbl
1 BOCTPeObOBaHbl B HaLLUEW XXN3HW, Mbl Oy-
OeM HY>XXOATbCA B HMUX TakK e, KaK B KOM-
MbloTepPax U cMapThoHax cenyac.

MnaHnpyeTcs, UTO B TEXHUYECKUX YCTPOW-
CTBax NMporpamMmMHoe obecneyeHume paso-
BbeTCo TakK, UTo n3obparkeHue byaeT Ho-
CUTb KadecTBO 4000 x 4000 TOYeK Ha aBa
rnasa, npu 90 fps, uto ByneT yBenmMunBaTb
NPUMeHAaeMOCTb TexHoTornim VR. Takxke
aenaetca npeanonoyeHme Yto Hambob-
LLUYO aKTyaNlbHOCTb 1 BOCTPeboBaHHOCTb
TEXHOMOMMM BUPTYaANIbHOM peanibHOCTU
OyaoyT MCMblTbiBaTb B chepe nrposon, 6na-
rogaps NpenmyLLeCcTBy peasiMcCTUYHOCTHU
KOHTeHTa 9.

B ckopoM BpeMeHW oykmnaaeTca nosiHaga
3aMeHa NPMBbIYHbIX HAM YMPaBNEHYECKMX
MHCTPYMEHTOB (OYKOMCTUKM, KOMIMblOTEP-
Hble MblLUW, KNaBMaTypPbl) Ha BUPTYyarnbHble,
4TO ByOEeT NO3BONATb PACLLUMPATH BO3MOXK-
HOCTW B pa3HbIX crielManbHocTax. Bece

3TO MO3BOJSTNT BbINOMHATL 3a4a4m bonee
ObICTPO 1 MPOAYKTUBHO. BHeapeHMe Tex-
HONOrMKW BUPTYalbHOM peanbHOCTU Ha
CerooHsaWHUM OeHb NPOMCXOaMUT Mano-
MHTEHCUBHO M3-33 HEXBATKM KITMEHTCKOM
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6a3bl 1 OTCYTCTBUA HEOBXOAUMbBIX MHCTPY-
MEHTOB Y NpounssoguTenen. Nonb3oBaTte-
NAM CNOYXHO A0BEPATb pa3paboTumKkam,
BbIMyCKaloLMM MporpaMMHoe obecne-
YeHMe O BUPTyanbHOM cpefbl, MOTOMY
KakK MokKa elle HeT MaclUTabHbIx adpdek-

TUBHbIX MPOEKTOB, HA KOTOPbIe MOXHO
661510 Obl OPMEHTUPOBATbCA. PelleHnem
JaHHOM NpobneMbl 3aHMMATCH KPYMHble
Kopropauumn, B YactHocTn, Google, Sony,
Microsoft.

Bbi30Bbl U Npo6neMbl VR-TeXHONOIrmm

OnucaHHble VR/AR-pelleHns ocobeH-
HO BOCTpPebOoBaHbl Ha MPOMbILLIEHHbIX
npeanpuaTuaXx, rae Benmka ponb Yyeno-
BeYeCKOro pakTopa 1 CyLLEeCTBYIOT PUCKMU
MPOM3BOACTBEHHOIO TpaBMaTmM3Ma. B
OyoyLweM nx BHegpeHMne B MHOYCTPU-
anbHbIN ceKTop ByaoeT CTAaHOBUTbLCS BCe
wunpe. Bo MHOMMX OTpacnax CyLLEeCTBYIOT
npo6remMbl 1 pa3IMYHble PUCKU, HEPTE-
ra3oBag OTpac/ib He CTajla UCKITIOUYEHUEM.
PacCMOTPUM, KaK e C MOMOLLbIO TeX-
Homorn VR 1 AR MOXXHO ycoBepLLEH-
CTBOBaTb TEXHOMOMMYECKMNI NpoLLecc

M coenatb ero 6onee 6e30MacHbIM.

CTOUT YNOMSAHYTb, YTO TEXHONOTMK BUP-
TyanbHOW, CMeLIaHHOM 1 OOMNONHEHHOW
PeanibHOCTU CYLLECTBYIOT B KOHLEML MM
«NHOyCcTpUM 4.0», KOTOPAs BKKOYAET B
cebqa HOBble TEXHOMOMMK, Takme Kak: NH-
TepHeT Bellen (loT), MCKyCCTBEHHbIN UH-
TennekT (Al), poboToTexHMKa, 6NoOKYENH,
BUPTYyasibHas M OOMNOMTHEHHAA PeanbHOCTU
(VR/AR) 1 op. Ho UMeHHO nocnegHue B
OCHOBHOM MPMMEHAOTCA Ha Npeanpusa-
TMax. Yem ke MMeHHO CNocoBHbI MOMOYb
TEXHOMOMMN BUPTYaNIbHOM peanibHOCTU?

B nepByto oyepenb, 3TO NoBbILLEeHVE 6e3-
OMaCHOCTM Ha NPEeanpUAaATUM KU OaxKe npe-
OO0TBPaALLEHME BO3MOXHbIX aBapui. Kak
pe3ynbTaT, MCMoSb30BaHME TEXHOMOMMN
BUPTYaNbHOM PeanbHOCTU MOXET Kapamn-
Ha/IbHO YMEHbLUWTb PUCK OLLIMOKKM Nepco-
Hana. CerogHa Ha NpeanpuUaTUax TONamMB-
HO-2HepreTnyeckoro komnnekca (TIK)
pPeanm3yrTca HECKONTbKMX COBPEMEHHbIX
cTeneHem 3amTbl OT BO3HUKHOBEHMA

Ype3Bbl4aMHbIX CUTyaLMM, HO MOTHOCTbIO
NCKITIOUYNTb MX BEPOATHOCTb HEBO3MOXHO.
05 Toro, 4Tobbl 06e30MacuTb 06bEKTDI

M YenoBeYvyecKme XXM3HU, Ha NoTeHUU-
a/lbHO OMacHbIX 06beKTax MpPoBOAATCSA
MHCTPYKTaXXM U TPEHUPOBKKM MepcoHana.
B peanbHOCTM MOMHOCTbIO BOCCO3aaTb
OMacHbIM MPOLLEeCC He MOoy4YmnTCa M3-3a
PUCKOB: KTO peLunTCa CrpoBOLMPOBaTb
BO3ropaHume Ha 0cobo ornacHOM ob6beKTe,
YTOObI MOCMOTPETL, CMOIYT NI COTRYAHUKMU
onepaTUBHO TMKBUOMPOBATb BHELUTAT-
HYtO CUTyauUnto? MIMEeHHO B TaKMX Cny4aax
MPOBOAATCA CUMYNALMN YPE3BbIYaMHbIX
cutyaumn (YC) Ha Baze TexXHONornm BUp-
TyanbHOM peanbHocTW. VR noMoraeT nosn-
HOCTbIO MOTrPY3UTb COTPYOAHMKA B CUTya-
LItO 09 OTPaAbOTKM AEUCTBUIM BO BpeMs
BHELUTaTHbIX M aBaPUMHbBIX CUTYaLUNA.

CTOUT OTMETUTb, YTO TEXHOMOTUU BUPTY-
aNlbHOW peasibHOCTM aKTUBHO UCMOSb3Yy-
lOTCA KaK CpeacTBO obyyeHus. MNpudem
0byyeHnsa He TONbKO MepcoHana nocpea-
CTBOM CO34aHMUA MOMHbIX «LMPPOBbIX
OBOMHMKOB», HO TaKyke OyayLLMX KaapoB

Mnpoom3BoaOCTBEHHOIO CEKTOPa 3KOHOMUMKN —

CTyOeHTOB. B paMkax obyuyeHmnsa YacTble
Bble3dbl Ha NPeanpPUaTUa HEBO3MOXHbI,
M B 3TOM Clydae BUpPTyasibHas 1 OOMos-
HEeHHad peanbHOCTM MO3BONAOT MOTHO
OKYHYTbCH B aTMocdepy npennpuaTtms,
N3YYUTb TEXHOMOIMIO U obopynoBaHMeE.
Mbl MOOXOAUM K BbIBOAY, YTO TEXHOSO-
rma VR cnocobeTByeT 6onee akTMBHOMY
MOrpy>KeHmto obyvaeMbix B MPoOMn3Boa-
CTBEHHYIO cpefy A0 MOMEHTa OKOHYaHU4
OCHOBHOIo 06pasoBaTesIbHOro rnpotLiecca.
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C TOUKM 3peHna obyueHnsa nepcoHana
TaK)Ke aKTUBHO MUCMOMb3yeTcs TeXHOMorms
AononHeHHow peanbHocT (AR). Ee cyTb
3aK/loYaeTcs B TOM, YTO B YC/IOBUAX peasb-
HOro o6bekTa, TO eCTb HEeNnoCcpeaCcTBEHHO-
rO HAXOXOEeHWa Ha HEM, UCMOSTb30BaHMe
TaKMX TEXHOSTOTUIN MO3BOAET BbIBOOUTH
OOMONHUTENBbHYO MHGOPMALMIO O TOM
NN MHOM 0B6beKTe N 0BbopyaOBaAHMN.

Ecnm KOMMaHUM CMOryT rPaMoTHO UC-
rMofb3oBaTb BCe npemmyLlectsa VR-Tex-
HOMOMMK, yY4UTbIBAA MX OCOBEHHOCTU,
OyneT npolle oCTUraTb NOCTaBEHHbIX
Lienen, bnarogaps opraHmMsaumm 6onee
MpPoun3BOAMTENbHOMO TPyAa Ha Npeanpw-
ATUAX, MOBbILUEHMNSA NpodecCroHanbHbIX
HaBbIKOB M KOMMETEeHL WM MepcoHana,
COBEpPLUEHCTBOBAHMSA 1M aBTOMATM3aLMUM
pabouyero npoLecca v NpuBRedYeHna rno-
TEHLUMANbHbIX KNTMEHTOB U NoTpebutenemn.
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Habop HTC Vive

Habop Oculus Quest 2

Ha6op Valve Index

Pico 4

Meta Oculus Quest 2
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K MMMePCUBHbBIM TEXHONOIMAM OTHOCAT BUPTYa bHYO
(VR), pononHeHHyto (AR) 1 cMelwaHHyto (MR) peanbHOCTb.
B AR 06beKTbl peanbHOro Mmpa AonoHATCA HEKOTOPbI-
MU BUPTYaNbHbIMU 06bEeKTaMK, COCTOALLIMMU U3 OLNDPO-
BaHHbIX OOBbEKTOB UM OOBEKTOB, CO30aHHbIX C MOMOLLIbIO
3D-MmogenmpoBaHud. B pexkumMe gencrema TexHonormm VR
YUUTbIBAETCSA MOJTHOE MOrpy>KeHMe B BUPTYaSlbHbIM MUP.
MR npepncraBnaeT cobom TEXHOMNOMMIO, MO3BONAIOLLY O
C0O30aBaTb OLLYyLLEHMNE pealibHOCTUN NPUCYTCTBUA CMOoOeNn-
POBaHHbIX 3D-06bEKTOB 3a CUHET HATOXKEHMSA X Ha pearb-
HOE MNPOCTPAHCTBO HaCTosALWEro Mmpa. bes cneumanbHoOro
obopynoBaHMa MPpUMeHeHWe OaHHbIX TeXHOMornMim éynet
HEBO3MOXHO. B aHHOM pa3gesie Mbl pacCMOTPUM pa3nny-
Hble BUObl 060pyOoBaHMA, MpuMeHsatoLllerocsa B chepe VR,
AR 1 MR TexHonormmnm.
YctponcTBa ana VR 6biBatoT ABYX TUMOB:

nonHoueHHble VR-Habopsbl (VR-Kit), B KOTopble BXoOaT
LS1ieMbl, KaMepbl N KOHTPOI1EPDI.

cardboard — oukmn, 419 PaboTbl KOTOPbIX HYXXEH CMaPTPOH.

CaMble n3BecTHble Habopbl — 310 HTC Vive, Oculus Quest 2,
PS VR 1 Valve Index

LLineMbl
BUPTYaZIbHOU peasibHOCTU

B HacTodlee BpeMs caMbIM MONYAApPHbIM YCTponcTBOM VR
aBnaeTca HaronoBHbIM ancnniewn (Head Mounted Display,
HMD).

VR WneM npeactaBnaeT U3 cebs HaroNoBHY KOHCTPYK-
LLIMIO, KOTOPada COCTOUT U3 3KpaHa, aKyCTUUYECKOM CUCTEMDI

M KpenneHun. YCTPOMCTBO CO34aeT 3pUTeNbHbIN U aKyCTU-
YeCKMIM 2 dEKT NOrPY>KEHMA C MOMOLLIbIO 06beMHOTO 3BYyKa
M crieumanbHbIX aT4nKkoB. CoBpeMeHHble MOAeNn YyCTPOoM-
CTBa CyLLECTBEHHO YMEHbLLUUANCH U CTanu 6onee NoxoamTb
Ha OYKM, YEM Ha LNeM.

ObbeMHOEe M306paXkeHMe co3gaeTca NyTeM AeMOHCTPaLUmM
Ccnerka oT/IMYaoLLMXCA N306paXKeHUIM ONS KaXKaoro rnasa,
3TO AenaeTcsa U3-3a 0COBEHHOCTEN CTPOEHUS YesloBeYe-
CKMX rnas. LnemMbl Takyke cogeprkaT pasfiMyHblie OaT4MKKM
MOSIOXKEHUSA FONOBbI (HANPUMEP, TMPOCKOMUYECKUN NN
MHbpPaKpacHbIN)

BbIMYCK 1. O630P / OBOPYJOBAHUE

CyLLeCTBOBaHMEM 3TOM TEXHONOMMU Mbl 06A3aHbl YCTPOM-
CTBY YesioBeYecKkux rnas. bnarogapa 6MHOKyNapHOMY
3peHuto (3peHme, B KOTOPOM MCMOMb3YyKTCa ABa asa) Mbl
MOXEM pa3/InyaTb He TOMbKO LiBETa, HO U MMYyOUHY — TaK Mbl
onpenendaem paccTogHMe 0O 0O6beEKTOB U MO3TOMY He Bpe-
3aeMce B NpenaTcTBma

CyLlecTByeT TP OCHOBHbIX BMAa LWIEMOB BUPTYalbHOMN
pPeanbHOCTU:

VR-WneMbl, NogktoHaeMble K MepCcoHaibHOMY KOMIMblO-
Tepy (Pico 4, Meta Oculus Quest 2) nnu K ApyrmM ycTpom-
CTBaM, NoaaepXmBatoLLMM nHTerpaumo (Playstation VR);

VR-LwwNneMbl, NogkntodaemMble K MOBUMbHBbIM YCTPOMCTBAM,
TaKye WeMbl MO CBOEN KOMMMNEKLUMU OObIYHO MeHbLLUe,
yeM noaktoHaeMble K KoMmbloTepaM (Samsung Gear VR,
Google Cardboard);

aBTOHOMHbIe VR-LMNEeMbl, KOTOPbIE Yalle Ha3bliBatoT VR-0u-
KW, NOArOTOBKA KOHTEHTA 419 BbIBOAA Ha 9KPaHbl MPOKMCXO-
anT B caMmx odkax (OculusGo, HTCViveFocus, AuraVisor)

OUYKM BUPTYyaSIbHOM peanibHOCTHU

VR-0UKM — creLumanbHoe yCTPOMCTBO, BKo4atoLlee B ceba
MeXxaHW3M, KOTOPbIX OCHaLLEeH AaTyMKaMmM On49 OTC/IeXX1Ba-
HMA NPOLLECCOB ABUYKEHMA MOMb30BaTeNd, MPOLLECCOPOM,
Mapom NIMH3 1 BbICOKOCKOPOCTHbIM KabeneM and nepena-
4 MHDOPMaALIMM Ha KOMMbIOTEP UMW OpYroe yCTPOMCTBO.

OuKM BMNPTYyallbHOM peanibHOCTU BKItOYatOT B cebsa TpuM oc-
HOBHbIX CHUTbIBAIOLLMX YCTPOWCTBA:

AKCeNnepoMeTp — creymanm3mpoBaHHbIM OaTUMK,
PUKCUMPYIOLLMKM YCKOPEHME, KOTOPbIW NpeaHa3HadeH ang
OTCMIEXXUNBAHUS MECTOMONOXXEHUSA FONOBbI MOSb30BaTeNA B
MPOCTPaHCTBE.

MarHUTOMeTp — pearnmpyeTt Ha MarHUTHbIe Nosid, Tak
Ha3blBaeMbIV LMPPOBOM KOMMAc. KoOppeKTMpyeT cMelLle-
HWe NPKW NOBOPOTE rOMI0BbI NOSIb30BATENS.

MMPOCKOMN — OaT4YMK, KOHTPONMMPYOLWKMM CKOPOCTb,
yron o63opa 1 HampaBneHMe B3rng4a Noib3oBaTeng.

TakKe CTPYKTYpa O4YKOB COOEPKUT MUKPOKOHTPONNEP,
Ha KOTOPbIM NepeaatoTcs AaHHble CO BCexX AaTUYMKOB.
MNMeHHO ONna ganbHenlen nepegaydm nokasarenem B
NPEUTIOXXEeHWE Ha NepPCcoHaNbHOM KOMMbIOTEPE OaHHble
cobumpatloT B OOHOM YaCTM BCEro MexaHM3Ma O4YKOB

Ba)XHO oTMeTUTb poccH NCKWNI OMbIT B CO30aHMMN OTeYe-

Playstation VR

Samsung Gear VR

Google Cardboard

AuraVisor

VR-o4ku Vive Flow
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CTBeHHbIX VR 04KOB Ha npmMepe ogHoro
N3 MPOEKTOB, ABMXXMMbIX TAKOW LEeMbto

c Havana 2020 roga. 1o npoekT Glazz.
O4eBMOHO, YTO 3aHMMATbCA TaKNM CITOXK-
HbIM MPOAYKTOM O0/XKHbl UCKTOYUTENBHO
npodeccroHarnbl B AR/VR nHayctpmm m
annapaTHOM obecne4dyeHmMn. Kak oka3sa-
J1OCb, B LUEMIOM MO CTpaHe TakKMX noaen

HEe OYEeHb MHOIO, HO NpeanpuUHUMaTENb B
chepe AR/VR, ocHoBaTeNb KOHdepeHLnn
MIXR, oaAnH 13 co3gaTenien gaHHOro npo-
ekTa Glazz AHpopew VBalleHLeB cobpan
MNOMTHOLLEHHYIO KOMaHAy Ntogen, 3aMoTU-
BMPOBAHHbIX Ha CO3daHMe OTEYECTBEHHbIX
OYKOB BMPTyasibHOM peanibHOCTU. CnycTs
rof nocrie Havana npoekTa, cosgartenm

AR-o6opynoBaHue

Cama no cebe gononHeHHaa peanbHOCTb —
3TO Lenbln KoMMneKkc o6opyaoBaHmsa, KOTO-
poe paboTaeT BMecTe. B nepeyeHb Takoro
obopynoBaHMa BXoOdaT:

Mpadurueckada cTaHUMA, KOMMbOTEP
(HanpumMep, TenedoH MM CTaLuMOHAPHbIN
KOMMbtOTEP).

Oucnnew (3To MOXKeT ObITb TENEBU-
30pP, MOHUTOPR UMK OaXke KpaH TeniedoHa).

Kamepa (C Hee Mbl CYMTbIBAEM M30-
OparkeHWe, Ha KOTopoOe B MOCNEeACTBUM
HaKnagblBatoTCA 06beKTbl 4OMOHEHHOMN
peanibHOCTH).

MporpaMmmMmHoe obecneyeHume (1o,
UTO CBA3blBaeT BCE YacCTW BOeOMHO, Npoe-
LMpya n3obparkeHure NpaBuMIbHO C y4eToM
06CTaHOBKMN).

MpownsBoacTeoM AR-060pynoBaHMA 3aHU-
MatoTCA U KPYMHble TEXHONOMMYECKME KOP-
nopaunm, n HMWeBble KoMmaHum: Google,
Microsoft, Apple, Facebook, Epson, Magic
Leap, Vuzix, Nreal, DreamWorld 1 gpyrue.

Mo 3aaBneHmto Xiaomi, O4KM OOMNOTHEHHOMN
peanbHocTn Wireless AR Glasses ocHalle-
Hbl AMcnneeMm, Hanmbonee NPUBIMMKEHHbIM
K CeTYaTKe YenoBe4YecKoro rnasa. 3T1o cro-

ObINM BbIHY>XOEHbI COOBLMTL O €ro 3a-
MOPO3Ke, Ha 3TO MOB/IUANIO MHOXECTBO
Pa3IMYHbIX GaKTOPOB, 3TO U CAIOXHOCTU

CO CTabuNbHbIM PUHAHCUPOBAHUEM,
0COBEHHOCTW C MOUCKOM W CO3[aHMEM
KOMMOHEHTOB A9 cOopKM AR-rapHUTY-
pbl, Npob/eMbl C Nony4YeHneM rpaHToB oT
$OHOO0B M MHBECTULMI OT FOCKOPMNOpPaL M.

B naHHOEe BpeMa oaMH 13 co3aaTtenen
npoekKTa Mnbsa 3enNeHCKMM NblTaeTcy,
paboTada Ha COOCTBEHHOM DHTY3Ma3Me,
pa3paboTaTb MNepPBYO OTEYECTBEHHYIO
FrapHUTYPY OOMNOMHEHHOW peanbHOCTH,
HageeMcs, y HEro 3TO MNONy4YnTcs

Vuzix Blade AR Smart Glasses

COBCTBYET MakCMMabHOM peanncTUYHO-
CTU MpoeLUnpyeMbIX N306paXkeHMN. Takxke
Yy OUKOB €CTb [1Ba PEeXXMMa: MPO3padHbIv —
019 B3aUMOLEMNCTBUA C peanbHOCTbIO, U
3aTEMHEHHbIN — ANA MOMTHOMO MOrPYy>KeHUs.

Xiaomi Wireless AR Glasses

BbIMYCK 1. O630P / OBOPYJOBAHUE
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[na paboTbl C o4KaMUM ObIN pa3paboTaH Lenbi Habop XKeCToB, KOTOPbIe Pacro3HatoTCH
YCTPOMCTBOM, a TaKyKe MHTerpauma coO MHOrMMU MPUIOXKEHUIMMU.

PacnosHaBaHue xectoB Xiaomi Wireless AR Glasses

PacnosHaBaHMe »xectoB Xiaomi Wireless AR Glasses

MR-o06o0pynoBaHue

B cMellaHHOM peanbHOCTU dusmnyeckoe
OKpy>XeHMe 1 undpoBble NpoeKLUMn obbe-
OMHAOTCA C Le/iblo B3anMoaencTesma apyr
C APYrOM M C KaxkObIM MO OTAEeNbHOCTU.

MHorga cMellaHHYo peanbHOCTb CHMTalOT
CUHOHMMOM OOMOTHEHHOM, HO 3TO HE TaKk.
3a cyeT BbICOKOM MHTErpaLmm peanbHOro u
LUMDPOBOIro MMPA, a TaKXKe M3-3a BbICOKOIO
YPOBHS VX B3aUMOOENCTBUSA CMELLIaHHaA
peanibHOCTb HAaXOAUTCA MeXay OOMOMHEH-
HOM 1 BUPTYaslbHOMN.

TepMUH cMelaHHOW pealibHOCTU MUCMOSb-
3yeTcq eule ¢ 1994 roga. C Tex nop TeXHO-

Normns coBepLUueHCcTBOBanach U cemyac MR
peanmr3oBaHa C MOMOLLBbIKO CaMbIX Pa3nmy-

OuyKM gONONHEHHOM peanbHoCcTK Epson Moverio BT-40S

OukKM gononHeHHoM peanbHocTK Rokid Air

HbIX TEXHOMOTrNIA:
MOBUbHbIE YCTPOMNCTBA;
CTaLMOHapPHbIE YCTPOMCTBA;
MR-wwnemMbl 1 MR-04KUY;
reHepartopbl ronorpamm, CAVE m 1.40.

HP Mixed Reality Headset
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MpoekTop GateBox

Mpumep peanmnsaunm CAVE

KaMepbl U KOHTponnepbl

MOMMMO OYKOB U LINeMa B Habop VR

BXOOAT KaMepbl M KOHTponnepbl. KoOHTpon-

nepbl MOMOTatkoT YNPaBiaTb UFPOW UK
NPUIOXeHWEM, @ KaMepbl CNY»KaT 4oMnos-

HUTENbHbIM MCTOYHMKOM BBOAA (CUMTbIBA-
OT OBUXKEHUSA UTPOKa) U cpeacTBOM 6e30-

MaCHOCTW. Bbl MOXETE OTMETUTb IMNPaHWLbl,
3a KOTOpPble HeJTb3d BbIXOOWTb, @ KaMepbl

OyoyT NpenynpexnaTb Bac, koraa Bbl byae-

Te BO3J1e 3TUX rpaHnL,

KOHTpoOnnepbl yCTPOEHbI CIOXKHEee, YeMm
KnaBMaTypa UMK Mblllb, — B HUX €CTb He
TONMbKO KHOMKM, HO U PasfinyHble aTyu-
KW, KOTOpble onpenensatoT paccTosaHme oT
PYKOATKU 00 KaXXO0ro M3 BallMX NanbLEB,
a TaKXKe CUMY HayKaTu4, MoNoXKeHMe PyKu

CaMble monynsapHble Npomn3BoaAnNTENN
MR-ycTpomncTs — Microsoft, Acer, Asus, HP,
Lenovo, Dell, Samsung.

APKMM MPUMEPOM YCTPOMCTBA CMe-
LLIAHHOM peanbHOCTU ABMNAKOTCH OUKM
CcMellaHHOM peanbHoCTM Microsoft
Hololens. O4kaMin MOYXKHO YyMPaBAATb Kak
YKecTaMm, TaK U rofIoCoM (C MOMOLLbIO
FONOCOBOIO NMOMOLHMKa Microsoft —
Cortana), a Takxke Hololens cnoco6Hbl
OTCNeXXmBaTb B3rNa4 Nonb3oBaTensd, Co-
OTBETCTBEHHO MepeMeLLas Kypcop.

Microsoft Hololens

YcTaHoBneHHbIM VR-Habop

M MHOIMe Apyrue Bellmn; — 0aT4NKOB B
KOHTponnepe 6onblue 80. 3To Mo3BongaeT
MoKasaTb B UIpe peanncTuUHbIE PYKUK, KO-
Topble 6yayT MOBTOPATb ABVMKEHUA UMPO-
Ka

BbIMYCK 1. O630P / OBOPYJOBAHUE

TaKTUNbHbIE Nep4YaTKH

B crcTeMax BUPTyanbHOM peanbHOCTU
019 CO30aHMEA PeanUCTUYHbIX 0BPaTHbIX
CBA3eM Mexay Nosb3oBaTeNieM 1 BUP-
TyanbHbIM KOHTEHTOM LLUMPOKO UCMOSb-
3yeTca TaKTUbHOE B3aMOOENCTBME,
KoTopoe obecneYymBatoT crieumanbHble
KOHTpONNepbl (TaKTUbHbIE MepYaTKM).

TaKTUbHble NepYaTKn

DOYHKLMOHANbHOCTb TaKTUMbHbIX Mep4ya-
TOK onpenenseTca BbiMoNIHEHMEM paaa
TpeboBaHWM, CBA3aHHbIX HE TOMbKO C
obecnevyeHreM onpeaeneHHOM TOYHO-
CTU PUKCaLUMM OBUMXKEHUIM MOMb30oBaTe-
N9, HO 1 C CUMyNaumen onpeaeneHHbx
TaKTUMbHbBIX OLLYLLLEHWMIN, BO3HUKAKOLLMX
Yy NONb30BaTeNsa NPM B3aUMOLENCTBUM C
BUPTYaNbHOW peanbHOCTbIO (OLLYyLLEHWA
MPUKOCHOBEHMA K OOGBbEKTY C BO3MOYKHO-
CTbto MaAeHTUOUKaLMM GOPMbl, MIOTHOCTH,
TEKCTYpPbI, TEeMMepaTypbl, BIaXXHOCTM MNo-
BEepPXHOCTM). Ha yoo6bCcTBO Mo/Ib30BaHMEM
TaKTUbHbIX NEPYATOK, MPUMEHAEMDbIX B
cncteMax VR, Takke BAMNAKOT UX DProHO-
MUYECKME XapPaKTePUCTUKU: NErKOCTb,
3M1aCTUYHOCTb, KOMMAKTHOCTb U Apyrue.

B HacToAllee BpeMsa Nony4ymnm pacnpo-
CTpaHeHWe OBa BapMaHTa KOHCTPYKTUB-
HOTO pelleHna NnepyaTok ansg cuctem VR:
CMOLWHbIe MepYaTKM M3 MIOTHOM TKaHW U
nepyaTkuy, HaaeBaeMble Ha Nanblibl CBEpXY,

HO OCTaBMAAOLLME HMXKHIOK YacCTb JIaA0HMU
OTKpPbITON. [MnTatoLLEee YCTPOWCTBO U dMeK-
TPOHHbIV 610K, KaK MPaBUIIO, KPenaTca Ha
3andacTbe nonb3oBaTend. Kaxkgaa nepyaTka
OCHalleHa KOMMIEKTOM OaTYMKOB, KOTO-

pble nepenatoT MHOOPMALMIO O OBUXKEHU-
Aax pyK nonb3oBaTtena B VR-NpunoxxeHme.

MepyaTtkm ona VR Forte Data Gloves

TaKTUNbHbIE MepYaTKM COCTOAT M3 OABYX
OCHOBHbIX 2/1EMEHTOB — 4aTYMKOB U MUC-
MONMHUTENbHbIX MEXaHWU3MOB. [aT4MKM
OBUYKEHWS CUNTBIBAOT OABMYKEHWS Masb-
LLeB PYK Mosib3oBaTensd, a TaKTUbHble
OATYMKUM CUNTBLIBAIOT KacaHWsg Mosb30-
BaTena v nepenatoT X yCTPOMCTBY

He ctouT 3abblBaTb, YTO NPU OSIUTENBHOM
ncnonb3oBaHUM VR-wnemos mnm VR-ou-
KOB Y Ue/TOBEKA MOXKET BO3HUKHYTb FOM0-
BOKPY>XeHUEe MK TOLLHOTa, 0COBEeHHO no-
cfe nepBoro MCnofb3oBaHMg, KOrga Mo3r
He MPUBbIK K HECOOTBETCTBUIO YyBCTB. [1el-
cTBMA, Npomcxogawme B VR, npoTmBopedaTt
dU3MYeCcKOMy COCTOAHMIO MONb30BaTeNs

B 3TOT MOMEHT, N3-3a Yero YenoBeyecKnim
MO3I UCMbITbIBAaET ANCKOMDOPT U Nepe-
rpy3Kun. Takxke npu gnmTenbHOM UCMOSb30-
BaHMWM HAYMHAIOT YyCTaBaTb 1a3a M BO3-
MOXXHO BO3HWKHOBEHME rONOBHbIX 6onemn.
IMeHHO noaToMy Npur paboTe B VR cToOUT
OrpaHNYMBATLCH KOPOTKUMUM CeaHCaMK,
OKOJ0 15 MUHYT. 2TO MOMOXKET M36eXKaTb
OONbLUMHCTBA HEraTUBHbIX 3P PeKToB
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OdopMneHHble cTaTbU U NaTeHTbI
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XXVIII Poccminckaa HayudHo-TexHMYecKasa KoHdepeHLMa NpodeccopcKo-npenonaBaTebCKOro cocTaBa, Hay4HblX CO-

TPYOHMKOB N aClNMMPaHTOB YHNBEPCUTETA C NMpuMrnaleHnemM seyuinx yd4eHbixX 1 crneymnanmcTtoB PpoOCcTBEHHbIX BY30B U
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Yupegutenu: egepanbHbl MCCNeaoBaTeNbCKMn LeHTP «MHPopMaTUKa 1 ynpasneHmne» PAH

MMnakT dpaktop »ypHana B PUHLL / Impact Factor: 0,424

AHHOTauma: B paboTe paccMaTpuUBatoT-
CS XapaKTEPUCTUKM COBPEMEHHbIX TEX-
HOMTOrMIM BUPTYaNbHOM U OOMNOMHEHHOMN
peanbHOCTU. NpuBoANTCA ONMCaHMe
OCOBEHHOCTU peanm3aumm NPUNOXKEHNIN
Ha OCHOBE TEXHONOTMMIM BUPTYalIbHOW U
DOMONMHEHHOW peanbHOCTU U NMPpUMEpPDI
MNPUMEHEHUA B MPUIOXKEHUSAX, pa3pabo-
TaHHbIX B PO. MepeymcneHbl Npobnemb,
3aTpyaHAWME BO3ZMOXXHOCTMU MCMOMb-
30BaHMA TEXHOTOMMIN BUPTYalTbHOM A
OOMNONTHEHHOW peanbHoCTU. OTMeYeHa
HeobXO0OAMMOCTb OXpPaHbl OObEKTOB UH-
TennexkTyanbHoOM COGCTBEHHOCTM, MOMY-
YEeHHbIX C MPUMEHEHWMEM TEXHOMOMNI
AVR. 3HaumMTenbHaa 4acTb 0630pa OCHO-
BaHa Ha oTeYeCTBeHHbIX NMy6nMKaumMax.

ABTopbl: JowunHa A.O., Muxannosa A.E., Kapnosa B.B.

Overview of virtual and

augmented reality technology

Slavin O.A,, Grin E.S.

Abstract: This paper discusses the
characteristics of modern technologies of
virtual and augmented reality, describes
the features of the implementation of
applications based on the technologies
of virtual and augmented reality and
examples of applications in applications
developed in the Russian Federation. The
article also lists problems that make it
difficult to use technologies of virtual and
augmented reality. The need to protect
intellectual property obtained using AVR
technologies was noted. Much of the
review is based on domestic publications.

Ccbinka: https:/felibrary.ru/item.asp?id=41211835
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AHHoOTauua: M3o6peTeHne oTHOCUTCS K
MaHUNyNaTopaM. TEXHUYECKUNIM pe3ynbTaT
3aKtoYaeTca B obecneyeHnm BO3MOXK-
HOCTUW Nosy4aTb U NepefaBaTb JaHHbIE O
MNOSIOXKEHUM ManbLEeB, KUCTEN PYK, JTOKTE-
BbIX M MJIe4EBbIX CYCTaBOB, a TaKXXe OCy-
LEeCTBNATb TaKTU/IbHYIO OBPATHYIO CBA3b
nyTeM nepepadm BMbpaumm Ha nanbLbl. B
KayvecTBe OaTUMKOB UCMOMb3YOT CEHCOPbI
IMU, KOTOpble yCTaHaBNMBatOT Ha Naflb-
Libl MepYaTKK, MPUYEM Ha YKa3aTeslbHblW,
cpenHunin, 6e3bIMAHHbIN Manblbl 1 MU3U-
Hel, YCTaHaBMBAtOT MO OO4HOMY OaT4HU-

Ky B obnactv npennocnegHen danaHrm
rmanbLa, C BHELWHEW CTOPOHbI JTALOHW,

Ha 60/1bLLIOK NaneL, yCTaHaBIMBaOT ABa
0aTyYMKa — Ha MepBYIO M Ha BTopyto danaH-
ry, C BHeLWHeW CTOPOHbI, 4OMONTHUTETbHO
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YOK/UDC: 004.032.6
ISBN/ISSN: 2072-3059

IMU-ceHcopbl yCTaHaBNMBaKOT Ha KUCTb
pyKUW, IMU-ceHcopbl C MOMOLLbIO Kabena
MOAK/TIOYAIOT K CUCTEMHOM NaTe, Ha BHY-
TPEeHHeW CTOPOHe NafoHU, Ha Npeano-
cnegHew danaHrax Kayxgoro nanbLa pas-
MelLLlatoT BUOBpaLUMOHHbIE MOTOPbI, KOTOPbIE
KpenaT aHanornyHolM IMU-ceHcopam
CrnocoboM, 1 TakXKe C MoMolLLbto Kabena
MOAOK/OYAKOT K CUMCTEMHOM niaTe, Ha nne-
4eBOM CyCTaBe OOMONMHUTENbHO 3aKpenna-
OT NfiedyeBon Moaysb ¢ IMU-ceHCopOoM,
KOTOPbIN NOLACOEAUNHSAOT K CUCTEMHOM
nsaTe C MOMOLLbIO Kabensa Yyepes pasbem
cCoBMelleHHOoro moayns, nnbo 6ecnpo-
BOAHbIM cNoco6oMm. 13 3.M. d-nbl, 4 Un.

Cebinka: https:/elibrary.ru/item.asp?id=37363220

Il MexkpyHapoaHasa Hay4yHaa KoHPepeHLUMa «TeXHUYeCKMe HayKu: Teopmsa U npakTukar» (YunTa, anpens 2016)

yenoBeKa Ha CerogHALHNIN OeHb U B 61un-
Kanem éyayuiem.

AHHoOTaumsa: [laHHasa cTaTbda onucbiBaeT no-
HATWE BUPTYalbHOM peanbHOCTU. Packpbi-
BaeT OCHOBHble HampaBIeHUSA YCTPOWCTB

BUPTYalIbHOW peanbHOCTU, M ONMCbIBaET Ccebinka: https:/moluch.ru/conf/tech/archive/165/10228/

ABTOpbI: ThivukoB A.1O., Bonkosa K.lO., Kucenesa A.B., PognoHoBa E.A.

YKypHan «M3BecTus BbiCLLUMX y4ebHbIX 3aBefAeHNN. MOBOMKCKNI pernoH. TeXHUYeCKMe HayKmn»

MX nmpnMeHeHnd B COBpeMeHHOVI XN3HUN

AHHoOTauua: AKTyanbHOCTb U Lenm. Obb-
eKTOM nccnegoBaHms aBASOTCH CUCTEMDI
BUPTYallbHOW peanbHOCTU, NpeacTaBisato-

LMe cobo YHMKaNbHble NporpamMMmpye-
Mble CpeacTBa NOrpy)XeHMs nosib3oBaTe-
N9 B YCNOBHO CMOAENMPOBaHHYO cpefy.
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MpeoMeToM mccnenoBaHma aBnaeTca
M3y4yeHre CBOMCTB M3BECTHbIX U paHee
pPa3paboTaHHbIX YCTPOWCTB BUPTYyalbHOM
peanbHOCTU, OCTOMHCTB U HeOOCTAaTKOB
C TOYKM 3peHMa MaclTabmnpoBaHMa B
PA3MNUHbBIX OTPACAAX HAYKUM M TEXHUKM.
Llenb paboTbl — NpPOBECTM aHATUTUYECKN M
NnTepaTypPHbIM 0630p 1 aHaNM3 U3BeCT-
HbIX YCTPOMCTB BUPTYalbHOW peanbHOCTH,
npencraBuUTb Hambonee NepCcneKTUBHbIE
peLleHMNs C TOYKM 3peHmnsa 6e36093HeHHO-
ro MCMONb30BaHUA ONA peLlleHns B pas-
NNYHbIX TEXHONMOMMYECKMX 3agadax. MaTe-
pwvanbl 1 MeToabl . B KayecTBe MaTepmanos
MCCcNegoBaHMSa MCMOb30Basncs Nouc-
KOBbIM METO[M Hay4YHbIX X HAy4YHO-MOMYy-
NAPHbIX PAabOT B MNLLEH3MPOBaHHbIX POC-
CUINCKMX 1 3apybexkHbix 6a3ax E-library n

YOK/UDC: 371.398

ABTOpbI: UBaHbKO A.D., UBaHbKO M.A., PoMaHuyK E.E.

YypHan «<Hay4dHoe ob6o3peHue. Negarormyeckme Haykm»

AHHOTaUMA: Pa3zBUTME KOMMbIOTEPHbIX
TEXHONOMMNM C HEBEPOATHENLLIEN CKOPO-
CTblO MPMBENO K TOMY, UTO BUPTYyasibHas
peaslbHOCTb, KOTOPAasa Ka3sasiaCb YeM-TO U3
pa3pana GaHTaCTMKKM elle 2-3 roga Hasag,
MOCTEMEHHO CTaHOBUTCS COCTaBAAOLLEN
Halen >XU3HW. BUpTyanbHas peasnbHOCTb
npencraBnsaeT cCobom MHTePaKTUBHbIN
TPEXMEPHbIN MCKYCCTBEHHbLIN MUP, MOrpy-
YKEHME B KOTOPbIM CO30aeT Y Nofib3oBaTens
MNNO3UIO PeanibHOCTM MPOUMCXOAaLLETrO.
OHa He TOSTIbKO BO34EeMNCTBYET Ha OpraHbl
UyBCTB YENOBEKA, HO U CaMa pearmpyeT Ha
ero OABWHKeHUSA 1 gencrTema. MI3aHavanbHoO
HOBOE OTKPbITUE B MUpPe MHbOoPpMaL M-
OHHbIX TEXHOMOMMNIM MCMOMb30BaNIOCh UC-
KMIOUYNTENbHO B pa3BieKaTeNbHbIX Lensax:
CO3[aBalINCb OYKM U LLUNEMbI BUPTYalIbHOW
peanbHOCTU, MO3BONAIOLLME OKYHYTbCS

B NIOOUMMYIO UIPY C FONTOBOM UM OLLYTUTb
cebsd Ha MecTe maBHoro repod. OgHaKo
CO BpPEMEHEM BUPTYyalibHas peanibHOCTb
Hayasa NoOKoPATb U Apyrmne chepbl X)KU3HN
yenoBeKa: MeguUnHYy, apXUTEKTYPY, KMHe-

Scopus Mo Ko4deBbiM cnoBam: VR, virtual
reality , history, review . Pesynbstatbl. [pea-
CTaBNeHbl TPeHObl Pa3BUTUA BUPTYaNbHOW
peanibHOCTU B pa3pe3e MHPOPMaLMOH-
HbIX, MHXXEHEPHbIX N MOTPEeBUTENbCKMX
pelleHnin. PaccMoTpeHbl COBpeMeHHble
BUPTYyanbHble YCTPOMCTBA, OCOOGEHHOCTU
MX NPUMEHEHMA U CPAaBHUTENbHbIE XapaK-
TEPUCTUKWN. BbiBoabl. BupTyanbHaqa peanb-
HOCTb Ha COBpPeMeHHOM 3Tarne pa3BuTmg
MOXeT CTaTb Heobxoamnmom dopmMoin noa-
OEPXKKN MPUHATMA peLleHns, C MOMOLLLbO
KOTOPOWM MOYXHO 3HaUYMTE1bHO MOBbICUTb
3PPEeKTUBHOCTb PaboThbl CreLmManmnMcToB

B Pa3/IMYHbIX chepax AeAaTeIbHOCTM.

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

obzor-sistem-virtualnoy-realnosti

MaTorpad, MICKYyCcCTBO, 06pa3oBaHMe 1 T.4.
B naHHOWM CcTaTbe pacCcKa3blBaeTCH, KAKMM
06pa3oM MOXHO BHeOPWUTb B 06pa3oBa-
TeNbHbIM NPOLEeCcC BUPTYyalnbHYO peanb-
HOCTb M KaK 3TO MOYKET CKa3aTbCH Ha YCBO-
eHUNN y4eHUKaMK MaTepuana, BbiaBnaoTcs
MOChl U MUHYCbI MCMONb30BaHMS AaHHOMN
TEXHOMOTUUM MPU OBYYEeHUU, a TaKXKe pac-
cMaTpmBakoTCHa coBpeMeHHble VR-yCcTpom-
CcTBa 1 obpa3oBaTefibHble MPOrpamMMmbil.

Virtual reality in education

Ivanko A.F., Ivanko M.A., Romanchuk E.E.
Abstract: The development of computer
technology with incredible speed has
led to the fact that virtual reality, which
seemed to be something of the category
of fiction 2-3 years ago, is gradually
becoming part of our life. Virtual reality is
an interactive three-dimensional artificial
world, immersion in which creates the
illusion of reality for the user. It not only
affects the human senses, but also itself
reacts to its movements and actions.

BbIMYCK 1. O630P / OBOPYJOBAHUE

Initially, a new discovery in the world

of information technology was used
exclusively for entertainment purposes:
virtual reality glasses and helmets were
created, allowing you to plunge into
your favorite game with a head and feel
like the main character. However, over
time, virtual reality began to conquer
other areas of human life: medicine,
architecture, cinema, art, education, etc.

YOK/UDC: 378.14
ISBN/ISSN: 2073-9613

AsTOpbI: LLleBYeHKO LU., KoukuH O.A.

XypHan «MpenofaBaTtenb XX| BeK»
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This article describes how virtual reality
can be incorporated into the educational
process and how it can affect students’
mastery of the material, identifies the
pros and cons of using this technology
when learning, and also examines modern
VR devices and educational programs.

Ccblinka: https://s.science-pedagogy.ru/
pdf/2019/2019_3_1.pdf#page=20

M3pgaTenbcTBO: CDe,D.epan bHO€E rocynapcrBeHHoe OroKeTHOe o6pa308aTeﬂ bHOE y4pexgeHune BbiClero o6paaoBaH|/|q

«MOCKOBCKMI Mefarormyeckui I'O(Zy,El,apCTBeHHbII;I YHNBEPCUTET»

AHHoOTauma: B ctaTbe NpoBeAeH aHanm3
COBPEMEHHbIX O4KOB BUPTYaslbHOW peanb-
HOCTW C Lenbto onpeneneHmna Hambonee
MepcneKTMBHbIX ONF Npouecca obyyeHua.
Ha ocHoOBe XapaKTePUCTUK NPOorpamMmm-
HO-ammnapaTHbIX CPeacTB BUPTYalbHOMN
peanbHOCTW OenaeTca BbIBOL O KaXXA0M
YCTPOMCTBE U paccMaTpUBatoTca nep-
CMeKTUBbI €ro UCMob30BaHMA B 06pa30-
BaHUM. Cpeaun nccnegyemMblix yCTPOMCTB
npencTaBneHbl cregyolme Mogenm:
Oculus Rift, HTC Vive, Sony PlayStation
VR, Lenovo Explorer, HP WMR Headset,
Samsung Odyssey, Asus WMR Headset,
Acer WMR Headset n Dell Visor. MNepeunc-

YOK/UDC: 535.8
ABTOpbI: Baxpywesa T.M.

NEeHHbIE OYKM BUPTYaANbHOM peanibHOCTM
BblOpaHbl B CBA3U C TEM, YTO ABAKOTCSH
OOHVMMU M3 CaMbIX PA3BUTbIX M AOCTYMHbIX
CPEeACTB MOrpy>KeHMa B CUMYINPYEMYIO
cpepny Ha cerogHaWHMM OeHb, KpoMe

TOro, AaHHble YCTPOMCTBa paboTatoT No
CXOXXMM TEXHOMOMMAM, B OT/IMYME OT rap-
HUTYP BUPTYanbHOWM peanbHOCTU, paboTta-
OLLMX B CBA3Ke C TenedoHaMM TaKMMUM KaK
Samsung Gear VR, Google Cardboard u gp.

Ccbinka: https://cyberleninka.ru/article/n/osnovnye-
harakteristiki-ochkov-virtualnoy-realnosti-i-perspektivy-

ih-ispolzovaniya-v-uchebnom-protsesse

KoHdepeHuUUs «MHPOPMaLMOHHbIE TEXHONOMMM B COBPEMEHHOM MMpe» (EkaTepuHbypr, 06 Mada 2016 rona)

AHHOTauuMa: B cTaTbe NpeacTaBrieHbl oc-
HOBHble cdepbl 1 HanpaBneHus NCNomb-
30BaHMSA OYKOB BUPTYaNlbHOWM pPeanibHOCTU,
B TOM umcne B chepe obpa3oBaHUA.

Ccbinka: https://elibrary.ru/item.asp?id=26394079


https://cyberleninka.ru/article/n/obzor-sistem-virtualnoy-realnosti
https://cyberleninka.ru/article/n/obzor-sistem-virtualnoy-realnosti
https://s.science-pedagogy.ru/pdf/2019/2019_3_1.pdf#page=20
https://s.science-pedagogy.ru/pdf/2019/2019_3_1.pdf#page=20
https://cyberleninka.ru/article/n/osnovnye-harakteristiki-ochkov-virtualnoy-realnosti-i-perspektivy-ih-ispolzovaniya-v-uchebnom-protsesse
https://cyberleninka.ru/article/n/osnovnye-harakteristiki-ochkov-virtualnoy-realnosti-i-perspektivy-ih-ispolzovaniya-v-uchebnom-protsesse
https://cyberleninka.ru/article/n/osnovnye-harakteristiki-ochkov-virtualnoy-realnosti-i-perspektivy-ih-ispolzovaniya-v-uchebnom-protsesse
https://elibrary.ru/item.asp?id=26394079
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YOK/UDC: 535.8
ABTOpbl: Kpenak U.M.

KoHoepeHumsa «New Challenges in New Science» (MeTpo3aBoack, 25 Hoabpa 2020 roaa)

AHHOTauua: [laHHaa cTaTbg NOCBALLEHA
HaY4YHOMY U TEXHUYECKOMY Mporpec-
cy XXI| Beka, a MMEHHO O4YKaM BUPTY-
aNbHOM peanbHOCTU. VX noTeHuman,
BNMAHME Ha chepbl XKM3HU 0OLLEeCTBa,

Homep naTteHTa: RU 2688278 C1

MNarCbl 1 MUHYCbI, aKTyaJibHOCTb BHE-
aopeHnd B COBpeMeHHOM MU Pe.

Ccblinka: https:/felibrary.ru/item.asp?id=44419825

ABTOpbI: L39H Xao, BaH LUyHb, IMH BaHbxy3n, Y3aH XysMMUH

MNaTeHTOO6NnapaTenu: benpgsmH Caomu Mo6ain Codteap Ko, J1Ta.

AHHoOTaumsN: M3o06peTeHne oTHOCUTCS K
O4YKaM BMPTyanbHOM peanbHOCTU. TEXHU-
YeCKMIN pe3ynbTaT 3ak/toyaeTca B obecne-
YeHMKM aganTaumMm O4YKOB BUPTYyalbHOM
peanbHOCTV K BHELLIHWM 31EKTPOHHbIM
YCTPOMCTBaM C PasNMYHbIMU TUMNAMU
MHTEPDENCOB U YHMBEPCATbHOCTM OYKOB
BMPTYanbHOW peanbHOCTU. TaKkoW pe3yrb-
TaT AOCTMUIAETCa 3a CHET BO3MOXHOCTU
oTcoeanHeHMsa NMMHUKM NogaYm OaHHbIX OT
KOpMyca OY4KOB BUPTYalbHOW peasibHO-
CTU, YTOObl MU3MEHUTb ee B COOTBETCTBMM

C TUMOM MHTepdenca BHELWHENO M1eK-
TPOHHOTO yCcTpomncTBa. OUKM BUPTYyabHOM
peanbHOCTU COAEPMXKAT: KOPMYC OYKOB,
KOTOPbIN MOXXET ObITb COeAMHEH C BHELU-
HWM SNEKTPOHHbIM YCTPOMCTBOM, KOTOpOE

HoMmep nateHTa: RU 179301 U1
ABTOpbl: Kamoukum A.C.

MaTeHTOO6GNapaTenu: ®epopos A.B.

AHHOTaUMSA: NonesHaa Moaesnib OTHOCUTCA
K MaHUNyNaTOpaM, a MMEHHO K BUPTYaslb-
HbIM Mep4YaTKaMm, npegHasHavyeHHbIM o4
PaboTbl C MHTEPAKTUBHbBLIMUK YCTPOMCTBA-
MU, KOMMbIOTEPHOM POOBOTOTEXHUKOM U
KOMMbIOTEPOM. TEXHNUYECKUM PE3YSIETAaTOM

BOCMNPOU3BOLMT KOHTEHT BUPTYaSIbHOMN
pPeanbHOCTU; NIMHUNIO NOOAaYM OaHHbIX,
npuyeM ata NNHNG Nogadm daHHbIX CO-
OePXXUT NepBbIM COEOANHUTENbHbLIN LUTEe-
Kep Ha NMepBOM KOHLLE, MPUW 2TOM NepPBbI
coeMHUTENbHbIN LUTEKEP HAaXoOMUTCs B
KOHTaKTe C MepBbIM MHTepPdENCOM Ha
Kopryce O4KOB O/19 pa3beMHOIro coeanHe-
HUA NTMHUK NoOdaYn OaHHbIX C KOPMNYCOM
OYKOB; M NMHWSA MNoOauM AaHHbIX coaep-
YXUT BTOPOWM COEANHUTENBHbLIN LUTEKEP
Ha BTOPOM KOHLE, NPU 3TOM BTOPOW coe-
OVNHUTENbHbIN LUTEKEP adanTUpPOoBaH Ko
BTOPOMY MHTepdENCy BHELLHETO 3M1eK-
TPOHHOIO YCTPOMCTRA. 22 3.M. ¢-Mbl, 21 1.

Ccbinka: https:/felibrary.ru/item.asp?id=38147680

nonesHom Mofenu ABNAeTcs BO3MOYHOCTb
nony4yaTb M NepeaaBaTb B KOMMbIOTEP

MW Opyroe yCTPOMCTBO AaHHble O Moo-
YKEeHUU NanbLeB, KUCTEN PYK, TOKTEBbIX

M MNfieYeBblX CYCTaBOB, @ TaKXe OCyLLecCT-
BNATb TAKTUMbHYIO 06paTHYO CBA3b MyTeM

BbIMYCK 1. O630P / OBOPYJOBAHUE

nepena4yv BMGpaLMmM Ha NanbLbl. Takxke
TEXHUYECKMM Pe3y/ibTaTOM ABNseTCs
BO3MOXXHOCTb GUKCUPOBATb BUPTYaSIbHYHO
Mo[Leflb PYKW He B JIOKTEBOM CyCTaBe, a B
Ne4eBOM M C BbICOKOM TOYHOCTbIO pac-
Mo3HaBaTb U MepefaBaTb HA KOMMbIOTEP
NN MHOE YCTPOMCTBO BCEX BO3MOXKHbIX
OBUXXEHUMW PYKKN, B TOM YMC/le U B FO-
PU30HTaNIbHOM MN/IOCKOCTU. ELLle ogHMM
NPerMyLLLEeCTBOM ABAETCS BO3MOXHOCTb
MCMONb30BaHMA BHE CTaLMOHAPHO 060-
PYOOBaHHbIX MOMELLEHMM, YTO YAOOHO
MPU MCMNOMb30BaHUM peLleHna BMecTe C
MOBUMNbHBIMUK YCTPOMCTBaAMM (CMapTdo-
HaMK) U NOPTATUBHbBIMU pPeLUEHUAMM
BMPTYalbHOM N OOMOMHEHHOM peanbHO-
CTel. YKa3aHHbIN TEXHUYECKUNI pe3ybTaT
DOCTUIaeTcs 3a CHET TOro, YTO 3adaBNEeHa
nepyaTka BMPTyallbHOM peanbHOCTW, CO-
AepXallaa gaTyMKKM, PACroNOXKeHHbIe Ha
rnanbLax NepyaTkn, NpuyemM JaTiMKM Nnoa-
KMtOYEeHbl K CUCTEMHOWM MNaTe, oTNMYatoLla-
ACa TeM, YTO B KayvecTBe AaTYMKOB UCMOSb-
30BaHbl ceHcopbl IMU, pacnonoy)eHHble
BHYTPW MepYyaTKKn, BbINOSTHEHHOM M3 TKaHMU,
npuyem Ka)kabli M3 ceHcopoB IMU co-

ISBN/ISSN: 2075-5473
eISSN: 2409-2533
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OEPXXUT B cebe akcenepoMeTp, MpPOCKOor
N MarHMTOMeETP, NP 3TOM YeTbipe IMU
CEeHCOpa pacnonoXXeHbl Ha Npegnocnen-
HVX danaHrax MM3nHLUa, 6e3bIMAHHOIO,
cpefHero 1 ykasaTeslbHOro nasnbles, ABa
IMU ceHcopa pacnofioyXeHbl Ha NepBOM U
BTOpOM danaHrax 6onbLoro nanbLa, oguH
ceHcop IMU pacnofioxkeH Ha CUCTEMHOM
rnfaTe; Ha NanbLax NepyaTkM 3aKpernsieHsbl
BMOPALMOHHbIE MOTOPbI, MO OOAHOMY Ha
Ka)XOOM MnanbLe, NpuyeM Ha BCcex nasb-
Lax, KpomMe 601bLLoro, BMOpaLUMOHHbIE
MOTOPbI 3aKperieHbl Ha NpegnocnegHunx
danaHrax nanbues, a Ha 6onbLIOM Nanb-
LLe BUOPALMOHHbIN MOTOP 3aKpernsieH Ha
nocnegHen dganaHre; Ha nep4yaTKke 3aKkpe-
nfieHa cucTteMHaqa nnata, rge pacnoso-
YXEeH BbIYUCNNTENBHbBIN MOLY/1b; CEHCOPbI
IMU, BUGPOMOTOPbI, aKKyMynaTop nofa-
KITIOYEHbI K CUCTEMHOW MiaTe nocpen-
CTBOM MPOBOAOB; COBMELLEHHbIVM MOOY b
¢ IMU ceHcopoM 1 CBETOBbIM OaTHMKOM
PACMONOXeH Ha 3anacTbe Nep4yaTKu.

Ccbinka: https://elibrary.ru/item.asp?id=38153186

ABTOpPbI: XMXKHMKOBA A.E., KnoukoB A.C., KoTtoBcMoneHckumn A.M,, CynoHeBa H.A., YepHukoBa J1.A.

YKypHan «AHHa bl KTMHUYECKOM U SKCTIePUMEHTaNIbHOM HEBPOMIOTUU»

AHHoTauusa: lNocnencrBma nepeHeceHHbIX
HapyLUEeHWM MO3roBOro KpoBoobpalleHus
CEPbE3HO CHMXAIOT KQYeCTBO XMU3HW MaLuun-
eHTOoB. OaHOM 13 Hambonee NPUOPUTETHbLIX
3a[a4 BOCCTaHOBNEHMSA ObITOBOWM 1 COLU-
alTbHOWM aKTUBHOCTM MaLLMEeHTOB ABSeTCo
BOCCTaHOBIeHWe 6a30BbIX MOTOPHbIX Ha-
BbIKOB, TAKMX KaK: CMOCOOHOCTb AOCTUIHYTb
06BbEKT, MAHUNYNMMNPOBATb MM, KOOPAUHU-
pOBaTb OABMXXEHMA OABYX PyK. N4 ycnew-
HOro BOCCTAaHOBJTIEHWSA OBUXKEHUI Heobxo-
ONMO NpoBedeHne TPEHUPOBOK B Cpefe,
MaKCKMalibHO NMPUBNMYKEHHOM K pearb-
HOW, aKTUBHOE y4acTne naumMeHTa, a TakxKe

HanMuyMe NHTEePaAKTUBHOM OOPATHOM CBA3M,
MO3BONAOLWEN MALMEHTY KOHTPONMPOBATb
MPaBWIbHOCTb BbIMOMHEHUS OBUraTe b-
HOM 33434 M KOPPEKTMPOBATb COOGCTBEH-
Hble ycunud. C pasBUTUEM KOMIMbIOTEPHbIX
TEXHOTOTUIN MOABMIACb BO3MOXHOCTb YCO-
BEPLUEHCTBOBATb KJlacCUYeCcKMe noaxonbl
B peabunutaymm naumneHToB, NnepeHecLlmnx
MHCyNbT. [n4a cobntoaeHmsa gaHHbIX yCcno-
B M YCNELHOro LeneHanpaBieHHOoro
0ByYeHUa KOHKPEeTHOM ABMIraTeIbHOM 3a-
Jaye aKTMBHO MPUMEHSATCH TEXHOOMMM
BMPTyanbHOM peanbHoCTU (BP). TexHunue-
CKOW oCHOBOW BP mocny)kmnm KoMnbto-


https://elibrary.ru/item.asp?id=38147680
https://elibrary.ru/item.asp?id=44419825 
https://elibrary.ru/item.asp?id=38153186
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TepHOe MoAenMpoBaHMeE N KOMMbloTepHad
MMUTALMS, @ TaKXKe TpexMepHas BU3yanu-
3auums, No3BonaoLasa peanmMcTnyHoO oTo-
OparkaTb OABMKEHME Ha IKpaHe. [JaHHble
TEXHOMOMMKM MO3BONAOT BOCCO3AaTbh HEOO-
xoamMoe paboyee MPOCTPAHCTBO ANd Tpe-
HWPOBKM MOTOPHOIO HaBblka, 06ecneymnTb
MHTEPaKTUBHYO 06paTHY CBA3b U BbICO-

KYKO MHTEHCMBHOCTb pea6l/I}'II/ITaLI,l/Il/I. B cTa-

Tbe npuBegeHa MHGoOPMaLIMa O Pa3BUTUN

YOK/UDC: 004.928

ABTOpPbI: HecTteposa E.W.

NoJoBHbIX TEXHOMOrMM B obnact ABura-
TenbHOM peabunutaumm GyHKLUN BEpX-
Hel KOHEYHOCTU, CPaBHUTENbHbIN aHanms
NpPUMeHSaeMbIX 1 pa3pabaTbiBaOLLMXCH B
HaACTOALLMNA MOMEHT CUCTEM U MepPCreKTU-
Bbl pa3BuTLa BP B HelMpopeabunutaumu.

Ccbinka: https://cyberleninka.ru/article/n/
virtualnaya-realnost-kak-metod-

vosstanovleniya-dvigatelnoy-funktsii-ruki

KoHdepeHuMsa «MHHOBaLMOHHbIE MaTepuarnbl M TEXHONOMMU B An3aiHe» (CaHKT-TeTepbypr, 26-27 MapTa 2020 rona)

AHHoTauma: CteneHb GYHKLMOHANBbHOCTU
OTOENbHbIX 2NTEMEHTOB, BXOOALLMX B CU-
CTEMbI BUPTYyanbHOM peanbHocTy (Virtual
Reality — VR), onpepgenaetca Habopom
PyHKLMI, obecneymBatoLLMX B3aMMO-
OEVNCTBME NOMb30BaTeNa C BUPTYaslbHbIM
KOHTEHTOM. MNpunBeaeHbl pesynbTaThl
aHanM3a TEXHOMOMMYECKMX U KOHCTPYK-

ISBN/ISSN: 2075-5473
eISSN: 2409-2533
ABTOpPBbI: Py6eiknHa A.M.

BbinyckHaa kBanudmkaLmoHHaa paboTa

TUBHbIX OCOBEHHOCTEN UCMONb3yeMbIX

B VR-crcTeMax TaKTU/bHbIX Mep4YaTok,
onpegenarmMx NOHOTY U COBEPLLEH-
CTBO OOpPaTHOM TaKTUbHOM CBA3M MOSb-
30BaTens C BUPTyallbHbIM KOHTEHTOM.

Ccblinka: https:/felibrary.ru/item.asp?id=44424759

HauwroHanbHbIN nccnegoBaTenbCKMii TOMCKUM NONMUTEXHUYECKU A YHUBEPCUTET (TTY)

AHHOTauua: NpegmMmeToM mMccregoBaHmMg
aBndaeTca Wnem BUpTyanbHOW peanbHO-
cTn. Llenbto paboTbl aBngaeTca pa3paboT-
Ka LeMa BUPTYarlbHOM peanbHOCTM Ha
6a3e nnaTbl Arduino nano. NocTtaBneHHble
3a4a4m: 0630p CyLLECTBYIOLLMX aHaNo-
roB, Mogbop KOMMOHEHTOB, pa3paboTKa
MHOMKaTOPa pa3pana, Kopnyca wnema

M NporpamMMHoro obecnedyeHuq. Nocne
mccnengoBaHUsA aHaloroB ObI/IM BbigBEHbI
rnaBHble COCTaBNAOLWME ONAa Co30aHMNa
BMPTYyaNbHOM peanbHOCTU. Nna nogobpaH-

HbIX KOMMOHEHTOB Oblfla COCTaBIeHa cxeMa

nogkntoveHua. [na akkyMyndartopa 6bin
pa3paboTaH MHOAMKATOP Pa3paaa, Tak Kak
HY>XHO 3HaTb, Koraa 6aTapes pa3pagnTca.
Bbln pa3paboTaH yHMBEPCanbHbIN KOP-
nyc, ANa OoCTyna BHYTPb KOpMyca, YTobbl
3aMEeHUTb aKKYMYMATOP UM Mpoun3Be-
CTW PeMOHT. Takxke pa3paboTaH ko ans
Moy akcenepoMeTp M rMpockon ansa
OTCMEXXMBAHUS MOMOYKEHWS roNnoBbl. [JaH-
HbI LWNeM npeaHasHadveH ang obydeHus.

BbIMYCK 1. O630P / OBOPYJOBAHUE

Abstract: The subject of research is the
helmet of virtual reality. The aim of the
work is to develop a virtual reality helmet
based on Arduino nano boards. Provider
of tasks: review of existing analogues,
selection of components, development
of a discharge indicator, helmet housing
and software. After research, the main
components for creating virtual reality
were identified. For selected components,
a connection diagram was drawn up. A
discharge indicator has been developed
for the battery. A universal housing

has been developed for access to the
housing to replace the battery or make
repairs. A code has also been developed
for the accelerometer module and
gyroscope for tracking head position.
This helmet is intended for training.

Ccbinka: https://fearchive.tpu.ru/handle/11683/61632
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TpeHaXkepbl

BrpTyanbHbIV TpeHa)xep NpeacTaB-
naeT cobo NPorpaMMHbIA KOMMEKC,
MO3BONAOLLMNIN NPOBOANTb GU3NYe-
CKME OMbITbl Ha KOMMbIOTEPE NyTEM
MaTeMaTUYECKOro MoaeNMPOBaHMA.

B cdhepe obyueHmsa cyLlecTByeT HeCKo b-
KO OCHOBHbIX 06/1acTeln, B KOTOPbIX MPW-
MeHAITCH BUPTYyalbHble TPEeHaXepbl:

MopgennpoBaHmna GU3NYeCcKnx npo-
LLECCOB B KOMMbIOTEPHOM MpeacTaBneHmnu.

BuayanbHoe gononHeHune K y4ebHu-
KaM 1 y4ebHbIM Mocobumam.

MHTEpaKTUBHOE OUCTaHLMOHHOE
oby4eHue.

MpakTuyeckme 1 nabopaTtopHble
3aHaTUA.

Oby4yeHune 1 nosblilleHne KBanmuou-
KaL MM COTPYOHMKOB.

MOYHO BblOeNNTb HECKOTbKO OCHOB-
HblX 06n1acTer NPUMeHeHMa BUpP-
TyasbHbIX TPEHAXXEPOB Ha OCHOBE
OYHKLMOHaNbHbIX BO3MOXHOCTEW:

KOMMblOTEPHOE MOoAeNMpoBaHmne dusn-
YECKMX MPOLLECCOB;

OEMOHCTPALMOHHOE COMPOBOXAEHME
y4yebHbIX Mocobui;

CUCTEMBbI MOBbILLEHUNSA KBaNMPUKaLMM

OBy4YeHne CTyAEeHTOB C MOMOLLIO TEXHOMOMMIA BUPTYanbHOM peanbHOCTH

rnepcoHana;
ONCTaHLUMOHHOE Oby4YeHune;
nabopaTopHble 3aHATUA U MPAKTUKYMBbI.

BrpTyanbHbIM TPEHAXXEP — KOMMIEKC MeXa-
HW3MOB, KOTOPbIV CO34aeT CUMYNALMIO TEX
MM UHbIX OOGCTOATENBCTB B BUPTYallbHOM
cpepe. Takme TpeHaXXepbl MCMOMb3yHTCH
onsa:

BblpaboOTKM NopsaaKa BbIMONHEHWS 3a0a-
HWS;

OTPaboTKM anropmTMa B HEOObIYHbIX
06CTOATENBCTBAX M YPE3BbIYAMHbBIX CUTYa-
umax;

yBenuyeHusa npom3BogmMTENbHOCTM NP
APUHATUM pPeELLUEHUNN;

M3y4yeHMa HOBbIX afITOPUTMOB U 3aKpe-
nneHre Ha MpuMepax.

Mogo6Hble MPaKTUKKM MOMOratoT yBenm-
YMTb CKOPOCTb HaPabOTKM HaBbIKOB 33
CYeT MOrpY»KEeHMSA YesTOBEKa B CUTYaLMIO.
TakoW Noaxod MUHUMUIMPYET PUCKU Ha
npeanpuaTnmn, yBenmumpaeT addbeKTMB-
HOCTb LLUKOMbHOIo obyyeHus 9, Obna-
CTV MPUMEHEHWS TPEeHAXKepPOB PA3HOO-
6pa3Hbl. PAacCCMOTPUM HECKOMbKO CaMblx
aKTYyanM3npoBaHHbIX chep U MprMepsbl
peann3oBaHHbIX TPEHAXKEPOB B HUX.

BbIMYCK 1. OB30P / TEXHO/IOTMU

OOHOWM 13 caMbIX KPYMHbIX chep npu-
MeHeHMA BMPTYalbHbIX TPEHAXKePOB AB-
naetca obyyeHre n o6pasoBaTENbHbIN
MpPOoLEeCC CTYAEHTOB U LWKONbHUKOB. BBe-
AEeHME BUPTYabHbIX TPDEHAXEPOB M CU-
MYIATOPOB Y)Ke MPOUNCXOOMNT HA MHOTMX
npennpuatmuax. bnarogaps 6b6ICTPoO pas-
BMBAIOLLMMCH TEXHONOMMAM BUPTYaNbHOM
M OOMOMTHEHHOW peanbHOCTM NOA40OHbIE
TpeHaXkepbl BHEQPAOTCA B Takme chepbl
KaK 30paBoOOXpaHeHmne, xmuMmyeckoe ob6-
pa3oBaHMe, aBMaLma, MegnLUmMHa, negaro-
rmyeckas chepa, obyyeHMe COTpyaHMKOB
1 06pa3oBaTENbHbIN MPOLLEeCC CTyOEHTOB.

B paMkax geaTreibHOCTU MHOMUX creum-
annCTOB, TaKMX KaK Bpayu, negaroru,
PYKOBOOUTENN U OPYINe, eXXeQHEBHO
MPUXOAMTCSA CTaNIKMBATbCA C MPUHATUEM
peLeHni B TOM UM MHOM cuTyaumnn. Onsa
MPUHATUA peLlleHnsa OoMKeH cobnogaTb-
ca pan yCNoBMIM; 3a4acTyo 3HAUYNTE N b-

HO 3aTpyLHAET NPOLLECC OrPaHNYEHHOEe
KOMMYecTBO MHDOPMaLLMM N BbICOKOE
OaBNeHre Ha YesloBeka, MPUHMMAaOLWLETO
pelweHme. Npu 3TOM BHeOPEHUE TPeHa-
YKepOoB BMPTyaslbHOM peanbHOCTU B che-
Py MOOFOTOBKM yUYUTENEN MOXKET ObITb
OrpaHMYeHo, Tak KaK NpopabaTbiBatoTCa
NN b HEKOTOPbIE aCMEeKTbl YesT0BEYECKMX
B3aVMMOOTHOLLUEHWMW (MeXay ydnTenem um
YYEHUKOM). KpoMme Toro, pearmpoBaHme
Ha M3MEeHeHMe CUTyaunm nNog OencTBmeM
yenoBeyeckoro dakTopa B 4aHHOM chepe
CNOXXHO MpenyragaTb U NPoLEecc NoCcTpoe-
HWA anropuTMa NpPaBMIbHOrO MoOBEAEHUSA
019 pelleHnsa KPUTUYECKMX CUTYaL MM
CTAaHOBWTCS 3aTpyaHUTENbHbIM ¢, C no-
MOLLLbIO COBPEMEHHbIX TexHonormm VR/
AR B WKOMaxX MponcxoauT pa3BuUTme m
oby4yeHMe NocpeacTBOM onpeaeneHHom
NHTEPAKTUBHOM OeATENNbHOCTM, YTO MO-
3BOJIAET MOBbILIATb 3aMHTEPECOBaHHOCTb
YYEHUKOB M JAET BO3MOXHOCTb /ly4lLle
yCBOUTb MHPOoPpMaumto. [1nda BHeapeHma
31eMEHTOB MHTEPAKTUBHOIO 0ByYeHMUs
TakXKe HeOBXOAMMO BHECeHMe Koppek-
TMBOB B 0Oy4YeHMe KaK byayLmx neaa-
roroB, Tak 1 yu4nTenem, OCHOBbIBAACH

Ha Pa3BUTUU LMPPOBbLIX TEXHOMOM M.
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HpMMeHeHI/Ie TEXHONOrMM AOMNONHEHHOW peanbHOCTN B npouecce
O6pa3OBaHI/I¢| LLUKOJTbHNKOB

Mepexons Ha Bonee BbICOKYHO CTyMeHb
nony4yeHmMs obpasoBaHMs, HENb3A He yMo-
MAHYTb NPUMEHEHWE TEXHONOM MM BUPTY-
anbHOW peanibHOCTM B 06pa3oBaHUM yryKe
CTYOEHTOB M ByayLIMX KagpoB. By3bl roto-
BAT CTYJEHTOB COBEPLUEHHO Pa3NUHbIX
cneumanmsaunim, HeEKOTopble M3 HUX Ha-
MPAMYIO CBA3aHbl C PUCKAMU, B TOM YKce
M PUCKAMKM 300POBbA U XXU3HU HENOBEKA,
a UMEeHHO NpPodeCcCUm XMPYpPros 1 Bpadem
Apyrux cneunanmsaumm. Mlcnonb3oBaHue
BUPTYabHbIX TPEHaXXEPOB NpK NPodo-
pPUeHTaUMOoHHOM paboTe C ydeHnKaMm
crnocobcTByeT Bonee YeTKOMY MOHMMAHMUIO
npodeccuu, a TakKe 0CO3HaHHOMY BbIGopy
npu NocTtynneHnn B By3. bnarogapsa atomy
MOBbILLAETCA MOTMBALMSA U YCMEeBAaeMOCTb
Oyoyuwmx ctyoeHToB By3a. CTOUT OTMETUTD,
UTO, HAXOASACh Y>Ke B cTaTyce paboTHMKA
XNPYPrMyecKoro otaefieHms, akTyaslbHOCTb
MCMNOMNb30BaHUSA TPEHAXKEPOB B KavecTBe
oby4yeHUa N MPOBEPKM COTPYAHMKOB
TaK>XXe OCTaeTcs Ha BbICOKOM ypoBHe. N c-
MO/b30BaHME TPEHAKEPOB BMNPTYaSIbHOM
pPeanibHOCTU MO3BOMAET COKPATUTb KO-
4eCTBO OLMOBOK MEOMLIMHCKMX PabOTHM-
KoB. K mprMepy, HaunHatoLwme Xmpyprm
coBepLUatoT B 2-3 pa3a MeHblle oWmnbok
Ha CBOMX MepBbIX onepaumax . NMpodec-
cmda Bpaden aBngeTcs ogHOM N3 caMblX
OTBETCTBEHHDbIX, TAK KaK OT HUX MOXeT
3aBMICETb XXM3Hb YETOBEKA, B HEM TaKXKe He
CTOWT 3abbIBaTb O YeNloBeYeCKOM daKTope.
MpaKTrKa 1 gonrme TPeHMPOBKM ABMISA-
IOTCS MMaBHbIMU KPUTEPUAMM OTCYTCTBUA
owmnbokK. BHegpeHue TexHonorum VR/AR
MO3BOMIUT YBENMUYNTb KOTMYECTBO YacoB
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MPaKTNKKM, OaHaKo Npnm 3ToM MOIryT BO3HUKHYTb HEKOTOPbIE HIOaAHCbI pa6OTbI C XXWMBbl-
MW NtOoObMU, KOTOPbIEe HE MOTYT OblTb TOYHO nepeaHbl B BUPTYa/IlbHOM MPOCTPaHCTBe.

I'IpMMep BU3yannsaunmm B MegmnHe

Hwxe npencraBneHbl MPOeKTbl TPEHAXKEePOB B Pa3fiMYHbiX 061acTax AeATebHOCTM Nto-
aen, paboTatoLmMx Ha cneymanmn3nMpoBaHHbIX MPeanpUaTUax.

MprMepbl TpeHaxepos, Ncnonb3yeMblX Ha nMpeanpuaTmnax

HanMeHoBaHUue TpeHa)kepa

KpaTkaa xapakTepucTuKa

TpeHaxkep «PaboTa Ha
BbICOTE» C UICMOMb30BaHNEM
TEXHONOrMM BUPTYanbHOMN
peanbHOCTU

lNporpamMma opueHTHUpoBaHa Ha obydyeHme rno npodeccusaMm, YoM TPYLOBbIE
06A3aHHOCTM CBA3aHbl C ONacHbIM GakTopoM «[lageHue ¢ BbiCOTbI». [porpamMma
BK/IOYAET MHTEPAKTUBHbLIM aBaTap obydatowleroca (mepemMelleHmne, B3amMmopemncrame
Cc 06beKTaMU), MexaHM3Mbl UMUTALUU PUINUYECKUX MPOLECCOB, MHTEPAKTUBHYIO
pabouyto 30HY U rpadUYECKMIN KOHTEHT.

BrpTyanbHbIM TpeHaxkep
3amyckKa v ocTaHoBa
XOMOAMTBHOM YCTaHOBKM

MNporpamMma npegHasHa4vyeHa 4/ MCrofib30BaHMA KypCcaHTaMm, obydatommMmcs
rno cneymanbHocTM «CreymanbHble CUCTEMbI XXMU3HeobecneueHUsa», MpPu U3y4YeHnm
ONCUMNInHBI «XonooocHabyeHmes. MporpaMMa nossonget obecrneymTb
repBoHaYarbHOE M3yYeHMe MPOoLLEeCCOB 3KCMIyaTaLUMmM XONoONIbHbIX YCTaHOBOK,
OTPabOTKY MPaKTUYECKMX HAaBbIKOB MO YMpaBfeHMIo arperataMm CUCTeMbI
XONOO0CHABXEeHMA M OCYLLEeCTBNATb KOHTPO/b YCBOEHWS MPOrpaMMbl MOOFOTOBKMU.

TpeHakep BUPTyanbHOM
peanbHOCTU 0bydeHUs
Mo cneumanbHOCTU
«B3pbIBHUK»

TpeHaxkep BUPTyanbHOM PeanbHOCTW MO CreLnanbHOCTN «B3pbiBHWK» MpeacTaBnsaeT
cobol nporpamMMHoe obecreyeHune B Buae oby4datoLLero TpeHaxepa BUpTyanbHOM
peanbHOCTU. TpeHaXep COAEPIKUT KOMTIEKC CLIEHapUeB 1 MPON3BOACTBEHHbIX
onepaumii: ocMoTp paboyelt 30Hbl, 3apsAKa LLUMYPOB C MOMOLLbIO 3apPSAHOM MalUUHBI,
YCTaHOBKa 3arnyLueK ¢ AeToHaTopamu, NoAKIoYeHe BOTHOBOLOB, B3PbIB C
MOMOLLbIO B3PbIBHOM MaLLMHKWK, MPOBEPKa 30HbI Ha OCTaBLUMeCd 3apaabl

TpeHa)kep BUPTyanbHOM
peanbHOCTU 06ydeHUs Nno
cneunanbHoOCTU «BypUnbLLMK
LINypoB»

TpeHa)kep BUPTYyanbHOM peanbHOCTW MO CreLnanbHOCTU «ByPUNbLLMK LIMYPOB»
npencTaBnaeT cobol NporpaMMHoe obecrnedyeHe B BUae obydatollero TpeHaxe-

pa BUPTyanbHOM peanbHOCTU. TpeHa)ep BKIOYaeT TyMUKOBYIO TOPHYO BbipaboTky,
6yPOBYIO YCTAHOBKY C 3aKpenieHHbIM BYPOM U 3r1eMeHTaMu yrnpaBieHUs, ComnyTCTBY-
olee o6opynoBaHmMe.

BbIMYCK 1. OB30P / TEXHO/IOTMU

HaumMmeHoBaHue TpeHa)kepa

KpaTKas xapaKTepucTuka

MporpamMmMa «BupTyanbHbI
TPEHaXkep-MMUTaTOP OCBOE-
HW4, 3KCATyaTaumMm 1 Kanm-
TanbHOIO PEMOHTA CKBaXKMH»

MporpamMma ana 3BM «BUPTyasbHbIM TPEHaXKepP-MMUTATOP OCBOEHMUS, SKCTya-
TaLMU U KanmnTanbHOIO PEMOHTa CKBaXKMH», MpeaHasHadyeHHada A9 npoBeaeHua
nabopaTopHbIX PaboT No:-pasbypmrBaHme LEMEHTHOM MPOBKM-CNYCKO-NOOgbEMHbIE
onepaumu-rnyLleHne CKBaXKMHbl METOAOM MNPAMOMN 1 06PaTHOM MPOMbIBKU-PEMOHT-
HOe LleMeHTMpOBaHMe Noa AaBNeHneM Yepes oTBepCcTna Nepdopalmmn-KMCIoTHas
06paboTka MPOOYKTUBHOIO MacTa, OCBOEHMA CKBaXKMH C MOMOLLIbIO cBaba-rmapas-
NIMYECKUIN pa3pblB MiacTa-rmaponeckocTpymHaa nepdopaumna-nMKBmaoaLmna rasoHe-
$TeBOOOMPOABNEHNIN-OCBOEHME CKBAXKMHbI C MOMOLLbIO KOMTMpeccopa

TpeHaxkep No TexHonormnye-
CKMM onepaundM MasrioTOH-
Ha>XHOI0 3aBOda CXKMKEHUIO
npupoaHOro rasa

Pa3paboTaHa NonHoLeHHas Moaeib ManoTOHHAYKHOMO 3aBOAA MO OKMIKEHUIO MPU-
poaHoro rasa AO «Kpuolas», KoTopada BK/ItoYaeT B ceba peanmsoBaHHble B VR-pop-
MaTe TEXHOMOrMYyeckme NpoLecchl, HeobxoamMMble 15 OTPABOTKU OENCTBUM UHXKe-
HepoB. B TpeHarkepe pa3paboTaHbl PeXXMMbl SKCKYPCUM 1 CUMYNATOPA, B KOTOPOM
BbIBEAEH CLieHapui AeNcTBUKA C MPO600TEOPHMKOM (MoaKItoYeHMe, 3anonHeHne
CKMMKEHHbBIM MPUPOAHbIM ra3oM, perasmdunkauma)

TpeHaxkep no oTpaboTke ore-
pPaTUBHbLIX 4ENCTBUI oMnepa-
Topa MMnU TPETbUX L, MPK
peanu3aLmm BO3MOXXHbIX aBa-
pUM Ha obbeKTe MarmcTpasnb-
HOro TpPaHCMopTa rasa, a TakXke
KOHTPOJSIO 33 PAAOM TUMOBbIX
HapyLeHnn

Pa3paboTka NpoekKTa BKto4YaeT B ceba cozgaHme VR-TpeHaxepa rno NpoMbiLLIEeHHOM
6e30MacHOCTU, C MOMOLLLBIO KOTOPOIO UHXEHEP CMOXET 0TpabaTbiBaTb Pa3fnyHbIe
HaBblKM Ha TEXHOMOrMYecKom nnowanke. B TpeHaxkepe npencraBneHo 3 pasfmnyHbIX
cueHapua oencTeuin (oTpaboTKa AeNCTBUIK MepcoHana npu aBapuu, aBakyaLma Tpe-
TbUX NNL, BbIABNEHME HapyLleHUM). Noa KaxKAablv cLeHapuii pa3paboTaH onpeneneH-
HbI aNrOPUTM OENCTBUM, a TaKXKe CO34aHbl MOMHOLEeHHble 3D-Moaenu Bcex 06beKkToB
B3aMMOLENCTBUA.

TpeHaxkep ynpasneHusa cu-
cTeMol 0o6blun 1 cbopa rasa
MOPCKOTIO ra30KOHOEHCAaTHOro
MECTOPOXKAEHUSA

KpalHe 3aMeTHbIMM BCe NpenmyLecTBa

BMPTYa/lbHOM peanbHOCTU M TPEHAXKepOoB

CTAaHOBATCA B NpeacTaBneHnn nx B MO-

MEHTbI Ype3BblYaMHbIX CUTYaLMMN, TAKMUX

KaK Moykap, YTO Yallle BCero cryyaeTcs

Ha NpPeanpuATMAaxX 1 B 3aBedeHusax. Pac-

CMOTPMM OCHOBHbIE MpenMyLLecTBa Npu-

MeHeHMa BUPTYasrbHbIX TPEHaXKepOoB:
6e30MacHOCTb — C MCMO/1b30BaHM-

eM TpeHaXXepoB McYe3aeT ONacHOCTb

AN YKN3HM 1 3[00Pp0Bbs 00y4YaeMoro;
TPEHWPOBKY MOXXHO MPOBOAMNTb

6ecKoHe4YHoe KOMMYeCcTBO pas, He

TpaTa BpeMsa U pecypcbhl Ha BOCCTa-

MpPOTOTVMNOM TPEeHaXepa ABNAeTCa cucTemMa 4obblum 1 cbopa rasa KupmHckoro
ra30KOHOEHCAaTHOro MecTopoXkaeHus. MO npefHasHadyeHo Ans obyyeHnsa OCHOBHbIM
3HAHUAM TEOPUM N NPAKTUKK PaboTbl C CUCTEMOMN A06bIYM MOPCKOro ra3oKoH4eHcaT-
HOro MEeCTOPOXKAEHUS, MPEACTaBNEHHOMO B BUAE NOABOAHOMO AOOLIYHONO KOMMIeKca
(MNOK), ncnonb3ysa UHcTpyMeHTbl SCADA v yaaneHHoro yrnpaesneHusa Bo3ayLUHbIM U
noABoOAHbIM ApoHaMu. MO paboTaeT NOMHOCTbLIO B LLMPPOBOM BMAE, UMEET MaTeMaTu-
yeckoe aapo, cumynmpytollee paboty MOK. YnpaeneHue opoHaMmM ocyLLeCcTBAeTCA

B popmMaTe 3D.

CTOUT OTMETUTb, YTO GYHKLMOHaNbHbIE
BO3MOXHOCTM BMPTYalbHbIX TPEHAXepOoB
OBLMPHbI, BEOb OHW MOIYT BK/ItOYaTh B
cebqa nobble OencTBUd, MCronHaemble
yenoBeKOM B peasibHOM Mupe. IMeHHOo
Mo3TOMY pefaKTUpoBaHWe, yaaneHue

M NonoNHeHmne yHKLIMOHana TpeHa-
YKepoB He aBnaeTca rnobanbHoOW Npo-
61eMol CUCTEMbI U Pa3PaboTUMKOB.
CyLLEeCTBYIOT KaK MHOMBUAYaNbHbIE, TaK
M rpynnoBble TpeHa)kepbl. 14 Kaykao-
ro TPeHaXkepa MOoryT 6bITb pean30BaHbl
pasfnMYHble 3Tanbl 0By4YeHMaA, MOACKa3KM,
OEeMOHCTPaL MM U MHOToe pyroe

HOBMEHME K MCXOOHOM TOUKE;

C NMOMOLLbIO Pa3TMYHbIX MO,EI,I/ICbl/IKaLLl/Il;I
MOXHO C JTEM'KOCTbKO MOBblILLAaTb U NMOHWN-
XKaTb CITOXXHOCTb TPEeHaXKepPa, a TakxXe 00-
6aBNATb Pa3fmfMyHble 271IEeMEHTbI K HEMY

Ocoboro BHMMaHUEA TpebyeT TakyKe Takasd
obnacTtb NpUMeHeHud, Kak HedTeraso-
Bag MPOMbILLNEHHOCTb. Ha cerogHALLIHNMN
OEHb CYLLIEeCTBYET HECKOJTbKO MPOEKTOB
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CUMYNATOPOB M TPEHaXXepoB A9 OTPaboTKM OeNCTBUM COTPYAHUKOB Npeanpuatnii, ans
MoBbILLEHWA KBaMdUKaLMKM NepcoHana, Haxoaalerocs Ha MeCTOPOXAEHMNAX U Hemno-
cpencTBeHHOM 6/IM30CTU K HUM. TakKMM 06pa3oM MOXKHO BblAeNUTb HEKOTOPbIN PYyHK-
LMOHan TpeHaxepoB, ncxoas 13 cneymdmkaumm otpacnum. K npumepy, paspaboTtka 1
co3faHMe NoHOLUEHHbIX Moaenen nNpeanpuaTnii ¢ peanmsaymen HeobxoanMbIX TEXHO-
NOrMYecKMx NPoLLeccoB A9 oTPaboTKM OeNCTBUM MHXKeHepoB. [149 noBbileHna 6e30-
MAaCHOCTU Ha NPeanpPUATUM CYLLECTBYIOT TPeHa)Kepbl MO MPOMbILLUNEHHOM 6€30MacHOCTM
Ha Cry4Yan Ype3BblYaMHbIX CUTYaLUMIM Ha 3aBofe, NNnaTdopMe MK MECTOPOXKAEHUN.

HdeMoHcTpaumda BO3MOXXHOM aBapunu Ha npeanpudaTtmm

MWy 3TOM CTOUT Y4UTbIBATb, UTO CO3daHMe
TpeHa)kepoB Ana noboro Buaa npeanpu-
ATUM BKOYaeT B ceba MHOXECTBO acrek-
TOB, KOTOPble HEOBXOAMMO YUUTbIBATb M
KOTOPble MOTYT BbI3blBaTb CJTIOXXHOCTb B
peanusaymm. CaM npoLecc cosgaHusa Tpe-
HaYKepoB ABNAETCA AOCTAaTOYHO COXHbIM,
MMELMM MHOMOCTYMEeHYaTbIN anropmuT™m
paboThbl. [MprBeaeM HeKoTopble MPoLLecchl,
KOTOPbIe YYMTbIBAOTCA MpW peanm3aumm
TpeHarkepa:

CNOYXHOCTb Mofy4YeHnsa HeoBXOAUMBbIX
MCXOOHbIX AaHHbIX 419 anropuTtMm3aumm
TEXHOMOMMYECKUX MpoLEeCccoB;

CNOYXHOCTb BepUPUMKaLMM MaTeMaTnye-
CKUX Mofenen 1 NpoBepkKa UX TOYHOCTH;

CNOYXHOCTb MPUMEHEHUA Ha 0ObeKTaXx,
Hann4Me crneunanmM3npoBaHHbIX MoMelLle-
HWA C MPOU3BOAUTENbHbBIMW KOMMblOTEPA-
MU,

KBanMPULMPOBaHHbIE COTPYOAHUKM, MOoa-
OepPXKMBatoLLMe MpoLecchl 0byyeHnsa m
TPEHWPOBOK,;

CNOYXHOCTW B MOOEPHM3aUUKM TPEHaXKe-
poB Mo daKTy USMEHEHWW B TEXHONOrnye-

CKOM Mpouecce NpeanpuaT1s,;

co3faHue cLeHapueB O/19 TpeHa)kepa
TpebyeT TWaTeNbHOro M3ydeHuna npeanpm-
aTng 1 3a0eNCTBOBaHUA KBaNNPULMPO-
BaHHbIX COTPYAHWMKOB A/19 TOYHOro BOC-
Npoun3BeaeHUNa CUTyaL M.

ObyuyeHUne Ha BUPTyallbHbIX TPEeHaxXe-

pax Hanbonee None3Ho MMeHHO B TaKMX
Pa3/IMYHbIX 061acTax, B KOTOPbIX MoaBep-
YEHHOCTb PUCKY KpanHe CyLeCTBeHHa,

a Tak>Ke O/19 NPoBePKM 3HAHUIM MpaBu
6e30nacHOCTU PabOTHUKOB Pa3MNYHbIX
opraHmsaumnn. Npm 3TOM CTOUT YyU4UTbIBATD,
UTO BHEOPEHWe Ha NpeanpuaTtmna Tpebyet
TaK)Ke M3MeHeHWa MeToaoorMm obydeHmnsa
MOoTeHLUMaNbHbIX COTPYOAHWKOB. MeToam-

KW 0BydYeHMa OOMKHbI cogep»aTb B cebe
TEXHOMNOIMMN BUPTYaNbHOM peanbHOCTU, UX
npaKTuyeckoe npmmeHeHmne. B nepcnek-
TUBE 3TO MO3BOSINT OOBECTU OEeNCTBUA
paboTHMKa 00 aBTOMAaTM3Ma, MOrpy3nTb
CTyOEeHTOB B cpepny, 6nm3kyto K npodeccuro-
HabHOMN.

BbIMYCK 1. OB30P / TEXHO/IOTMU

OdopMneHHble cTaTbu U NaTEeHTbI

YOK/UDC: 331.453
ISBN/ISSN: 978-5-00173-255-6

AsTOpbl: LLInpokos 0.A., TuxHeHko B.I,, UBakuHa E.[, UMam3ape A.W.

MoHorpaduma «Hayka, o6L1ecTBo, o6pasoBaHme B 3MoOXy LUMbPOoBU3aLMM M TMOoBanNbHbIX MU3MEHEHNI»

Yupeoutenu: Dre0Y BO «PoccumcKmm rocygapCTBEHHbIN arpapHbi yHMBepcUTeT — MCXA nMeHu KA. TuMmpsaseBa»

M3paTtenbctBo: MNeH3a MUHC «<HAYKA 1 npocseLleHmne»

AHHoOTauma: NokasaHbl NpobnemMbl obydye-
HWA TPAKTOPUCTOB-MaLLMHWCTOB B CBA3M

C UMdpoBM3aLMEN MALLMHHO-TPAKTOPHbIX
arperaTtoB U OQHOBPEMEHHbIM 0byYeHneMm
(noBblleHMeM KBanmdukaLmnm) paboTHU-
KOB pa3HbIX MOKOoMeHUN. MNpoBeaeH aHanms
MPUYMNH HEeOOCTAaTOUYHOM 3PPEKTUBHOCTMU
TPaAMUMOHHbIX CUCTEM M METOAMK OBY-

YAK/UDC: 355.1

AsTOpbI: BokuH C.C., ATpoLluKuH O.A.

XypHan «Hay4HbIv pe3epB»

YeHWsa TPAaKTOPUCTOB-MaLLMHUCTOB 6e30-
MacHOCTU Tpyaa. PCKpbITbl BO3MOXHOCTU
npMMeHeHMa LUMPPOBbIX TEXHOMNOMMI NP
MoaroToBKe PaboTHUMKOB K 6e3onacHoMy
Tpyay 1 $OpPMMPOBAHMK CUCTEM yrpaB-
NeHna oXpaHowm 1 6e30MacHOCTb Tpyaa.

Ccblinka: https:/naukaip.ru/wp-content/
uploads/2022/03/MOH-172.pdf#page=176

Yupegutenu: (De,uepaanoe rocydapcCrtBeHHOe KazeHHOe BOeHHOoe o6pa3OBaTen bHOe y4dpexaeHue BbiCllero o6pa3o—

BaHMA «Pa3aHCcKoe BbiCLLlee BO3OYLWHO-AeCcaHTHoOe opaeHa CyBOpOBa ABaXabl KpacHO3HaMeHHoe KOMaHOHOe yYnun-

e MMeHu reHepana apMmum B.O. MaprenoBa» MuHmucTepcTBa 060poHbl Poccuinckom degepaumm

MMnakT paktop »ypHana B PUHLL / Impact Factor: 0,364

AHHOTauma: PaccMoTpeHbl BOMPOCHI Noa-
rOTOBKMW NNMYHOIO COCTaBa A/19 coBeplue-
HMA NapPaLUOTHbBIX MPbHKKOB Ha MapaLutoT-
HbIX CMCTEMax creLmaribHOro HaszHavyeHus,
B3rNaabl MegaroroB M MHCTPYKTOPOB Ha
BHeOpEeHMe TpeHaXXepoB BUPTyalbHOM
peanbHOCTU B 0by4YeHure yrnpaBneHuto
creumanbHOM NapaLUtOTHOM CUCTEMOM B
MPEOCTbIX M DKCTPEMASTbHbIX YCOBUSAX.

Virtual reality simulators in
special parachute training

Vokin S.S., Atroshkin D.A.

Abstract: The article deals with the
issues of training personnel to perform
parachute jumping on special purpose
parachute systems, the views of teachers
and instructors on the introduction of
virtual reality simulators in training to
operate a special parachute system

in simple and extreme conditions

Cebinka: https://www.elibrary.ru/item.asp?id=44336688
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ABTOpbI: AMUHeB P.P., Xajpusos P.P., Xpyctanes H.C.

npousBoaCcTBe

XypHan «CTyaeH4YeCcKMin BECTHUKY

Ccbinka: https://mwww.elibrary.ru/item.asp?id=48701334

BupTyanbHble TpeHa)kepbl HELUTAaTHbIX CUTyauuin B HepTerasosom

Yupenutenu: O6LEeCTBO C OrpPaHUUYEHHOM OTBETCTBEHHOCTbIO «/IHTepHayKa»

HoMep cBmMaeTenbcTBa O rocyAapCTBEHHOM perucTpaumum nporpammsol gns 3BM: RU 2021611057

AsTOpbl: Bopowunos C.IN., CeaenbHukos ILE., EcuneHko A.lO., NMonos K.B.

TpeHa)ep «PaboTa Ha BblCcOTe» C ICNO/Ib30BaHUEM TEXHOJIOMMM

BU pTyaanoﬁl pPeaibHOCTU

AHHOTaums: NporpamMma opUeHTUPO-
BaHa Ha obydeHune Nno npodeccuam, Ubm
TPpyOoOBble 0693aHHOCTM CBA3aHbI C onac-
HbIM PaKTOPOM «MageHue C BbICOTbI».
MporpamMMa BKIOYAET MHTEPAKTUBHbIM
aBaTap oby4atollerocs (nepemelleHue,
B3aMMOOEeNCTBME C OObEKTAMM), MEXAHM3-
Mbl UMUTALMU GUINUYECKUX MPOLIECCOB,
MHTEPaKTUBHYO pabouyto 30HY 1 rpadm-

DOI: 10.46594/2687-0037_2020_3_1222
ISBN/ISSN: 2686-7958

XUpypros

YKypHan «BupTyanbHble TEXHOMOMMKU B MeanLmnHe»

Yypegutenu: loplwkoB Makcum OMUTpUeBmY

AHHoTauusa: B paboTe nccnenyetca Bnua-
HWEe NCMOoMNb30BaHUA TpeHa)epa LapSim®
Ha 2P PEKTUBHOCTb OTPABOTKM KypcaHTaMm
6a30BbIX HABbIKOB B /1aNapOCKOMMYeCcKom
XMpyprmn. B pesynsrate BbIACHMNOCH,

YTO NCMOSIb30BaHME BUPTYaSIbHOMo Tpe-
Haxkepa-cumynaTopa LapSim® B y4eb-
HOM MpoLEecce CyLLECTBEHHO, B 2-3 pa3a
CHMYKaeT KOMMYEeCTBO OLLUMNOOK, KOTopble
OOMYCKAT HaUMHatoLWmMe X1Mpypru.

Virtual simulators in the training
of endoscopic surgeons

YeCKMM KOHTEHT. [MporpamMmMa no3songeT
0By4nTb TEM OENCTBMAM, KOTOPbIMU B
6OMbLUMHCTBE Crly4aeB npeHebperator,
M chopMmMpoBaTb y obydatoLLero YeTkme
CcTepeoTUnbl 6e30MnacHoOro MoBeoeHms
BO BpeMga paboT Ha BbicoTe. Tmun 2BM:
IBM PC-coBmMecT. MK; OC: Windows.

Cebinka: https://www.elibrary.ru/item.asp?id=44762360

ABTOpbI: [J)xyMabekoB A.T., ApTbik6aeB A.)K., AbyoB C.M., YKapmeHoB C.M,, KanbimM6eToB P.B6., U6paeBa C.P.

BupTyanbHble TPeHaXXepbl-CUMYNATOPbl B 0O6y4YeHUU 3HOO0CKOMUYECKUX

Dzhumabekov AT, Artykbaev A.

Zh., Abuov S.M., Zharmenov S.M,,
Kalymbetov R.B,, Ibraeva S.R.

Abstract: The article investigates the
influence of the use of the LapSim®
simulator on the effectiveness of training
students in basic skills in laparoscopic
surgery. As a result, it turned out that the
use of the virtual simulator — LapSim®

in the educational process significantly,
2-3 times reduces the number of
mistakes made by novice surgeons.

Ccbinka: https://www.elibrary.ru/item.asp?id=44265115

BbIMYCK 1. OB30P / TEXHO/IOTMU

ISBN/ISSN: 2542 - 2162
YOK/UDC: 08

ABTOpbI: Bonkos K.B., AkceHosB C.I.

XypHan «CTygeH4YecKnin dpopym»

AHHoOTauua: B naHHOW cTaTbe pac-
CMOTPEHbI BUObl MPUMEHEHMA U
ocobeHHoCcTU VR TexHoMormm B oo-
NacTV NoXapHomn 6e30MacHoOCTM.

45

MpuMeHeHne TeXHONOrMi BUPTYasibHOM peasnibHOCTU A9 co34aHuns
obyvaloLWmMX TPpeHaXKepoB B 06/1aCTU NOXXapHOM 6e30nacHOCTU

Yupegutenu: YOUMCKUM rocyoapCTBEHHbIV aBUALLMOHHbBIN TEXHUYECKMIN YHUBEPCUTET

Cebinka: https://nauchforum.ru/archive/
studjournal/12%28191_1%29.pdf#page=24

HoMep cBupeTenbcTBa 0 rocyAapcTBEHHOM perncrpauum nporpaMmmol ans 3BM: RU 2021617644

AsTOpbl: Pocnskos E.M., AnewunyeB C.E., BpuaeHko U.U., Makapos M.A.

BUpTyanbHbIM TPeHa)XXep 3anycka U oCTaHOBa XOJI0AU/TIbHOM YCTaHOBKM

AHHoTauusa: lNporpamMMa npenHasHa4vyeHa
019 MCMNONb30BaHMSA KypCcaHTaMu, obyya-
FOLLIMMUNCS MO creumanbHocTu «Creumanb-
Hbl€ CUCTEMbI YXM3HeobecnevyeHUsa», Npu
N3yYeHUU OUCLUUMAMNHDBI «XOno40CHabe-
Hue». [MporpamMMa No3BonaeT obecneynTb
rnepBOHaYalibHOe M3yYeHUe NpoLeccoB
SKChyaTaunm XonogmnbHbIX YCTaHOBOK,
OTPaboTKy MPaKTUYECKMX HAaBbIKOB MO
yrnpaBieHuto arperataMm CUCTEMbI XOJ10-
AOCHabYKeHMsa 1 OCYLLLECTBNATb KOHTPO/b
YCBOEHMA NPOorpaMmbl MogroToBkn. OQHUM
M3 OCHOBHbIX 3/1EMEHTOB PaboTbl MpPorpam-
Mbl AB/ISETCS MPaBUbHOE onpeneneHme
nopsnka LeNCTBUI U BOCNpoM3BeLeHWe

anropuTMa 3arnycka 1 nocnenyoLulero
OCTaHOBa BCEX 3/IEMEHTOB XONOo4NTbHOMN
CUCTEMbI, B X0e KOTOPbIX OCYLLEeCTBASeTCA
KOHTPOMb GU3NYECKMX NapaMeTpoB OC-
HOBHbIX Y3M10B U arperaToB. [paBubHble
aencrTema obyyatoLleroca NpUMHOCAT eMy
MonoXutenbHble 6annbl, HenpaBUbHble —
oTpuuaTenbHble. NporpaMmmMy MOXHO M1C-
MOMb30BaTb B CTALMOHAPHbIX YCITOBUSAX,
HanpuMMep, B KOMMbIOTEPHOM Krlacce, a
TakKyKe Ha NepcoHanbHOM KoMMbloTepe. Tun
2BM: IBM PC- coBmecT. INK; OC: Windows.

Ccbinka: https://www.elibrary.ru/item.asp?id=45823870

HoMep cBmaeTenbcTBa O rocyAapCcTBEHHOM peructpaumm nporpamMmol ana 3BM: RU 2021616278

ABTOpPBbI: CycrnneHHuKoB M.M.

MporpamMMa «BupTyanbHbI TPEHaXXepP-UMUTATOP OCBOEHMUS, SKCM/lyaTaumm

N KanmTasZibHOro peMoHTa CKBaXXUH»

AHHoTauus: [Nporpamma onga 2BM «Bup-
TyanbHbIM TPEHAXXeP-UMUTATOP OCBOEHMS,
aKCMyaTaLMm 1 KanuTanabHOro PeMoHTa
CKBa)XMH», MpeaHa3Ha4YeHHasa ang npo-
BefeHua nabopaTopHbIX paboT no:-pas-
OypvBaHMe LeMeHTHOM NpPobKu-cny-
CKO-MOoAbeMHble onepaunmn-riyLeHme

CKBaXXWHbl METOO0M MPAMOMN 1 06paTHOM
MPOMbIBKM-PEMOHTHOE LIEMEHTUPOBA-
HWe noj JaBNeHneM Yyepes oTBepPCTMA
nepdopalm-KMCcnoTHaa obpaboTka
MNPOAYKTUBHOIO NacTa, OCBOEHUS CKBa-
YXUH C MOMOLLLbIO cBaba-ruapaBindecKmi
pa3pbiB MacTa-rMaponecKocTpymHas


https://www.elibrary.ru/item.asp?id=48701334
https://nauchforum.ru/archive/studjournal/12%28191_1%29.pdf#page=24
https://nauchforum.ru/archive/studjournal/12%28191_1%29.pdf#page=24
https://www.elibrary.ru/item.asp?id=44762360
https://www.elibrary.ru/item.asp?id=45823870 
https://www.elibrary.ru/item.asp?id=44265115
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nepdopauma-nMKeMaaLma rasoHedre-
BOOOMPOSABNEHMMN-OCBOEHME CKBAXKMHDbI
C MOMOLLbIO KoMMpeccopa. MNpn MMmUTa-
LMW TEXHONOMMYECKMX MPOLLECCOB Ha
3KpPaH MOHUTOPA BbIBOAATCA YMNCMOBbIE
XapaKTEPUCTUKMN reoNoro-TEXHONOMM-
YEeCKUX YCNOBUIN, FrpadUKM BaXKHEMLLINX
KOHTPOMPYEMbIX TEXHOMNOMMYECKMX Ma-

PaMeTPoB 1 aHMMaLuMa, oTobpaykatoLlme B
peanbHOM BpeMeHu paboTy obopyaoBa-
HUSA 1 COCTOSIHME CKBaXKMHbI. [1porpamMm-
Hoe obecrnevyeHMe opraHM3oBaHO KaK
KNMeHT/cepBepHoe NpunoxeHue.

Ccbinka: https://www.elibrary.ru/item.asp?id=45822439

HoMmep cBupeTenbcTBa 0 rocyaapcTBEHHOM perucrpaumm nporpammsl ana 3BM: RU 2021615327

AsTopbl: Bopowunos C.MNM., CepaenbHukos I E., EcuneHko A.1O., NMonos. K.B.

AHHoOTauua: TpeHa)xep BUPTyanbHOM
peanbHOCTK NO cneLmanbHOCTU «B3pbiB-
HVK» NpPeacTaBnaeT cobom NporpaMmMHoe
obecrneyeHuMe B Buae obydatoLLero Tpe-
Ha)Xepa BMUPTyallbHOWM peanibHOCTU. Tpe-
HaXKep coOoepP>KUT KOMIMIEKC cleHapueB
M MPOU3BOLCTBEHHbIX ONepaLMm: OCMOTP
paboyen 30HbI, 3apsaKa LWNypoB C MOMO-
LLLbIO 3aPSQHOM MalUMHbI, yCTAaHOBKA 3a-
rnyLleK ¢ OeToHaTopaMu, NOOKIoHeHMe

YOK/UDC: 378.14
ISBN/ISSN: 2712-9624

AsTopbl: Cny4yaHuHoB H.H., Yvmxunymos C.AO.

BOJIHOBOAOB, B3PbIB C MOMOLLbIO B3PbIB-
HOWM MaLLUMHKWK, MPOBEPKa 30Hbl Ha OCTaB-
wuneca 3apanbl. CueHapum NocTPOEHDI

Ha OCHOBE TUMOBbIX OONXKHOCTHbIX UH-
CTPYKLUMWM crieumanbHOCTU «B3PbIBHUK» U
TpeboBaHUIM oxpaHbl Tpyaa. Tmun 3BM: IBM
PC-coBMecT. MNK; OC: Windows 10.

Ccblinka: https://www.elibrary.ru/item.asp?id=45821366

XypHan «CrneumnanbHas TEXHMKa U TEXHOMOM MM TpaHCNopTay

y‘-{peD,I/ITeﬂI/II BoeHHag akagemuqa MaTepmnarbHO-TEXHNYECKOIro obecneyeHunsa UMm. reHepasnsa apMmmnm A.B. XpyneBa

AHHoOTaums: MNpuBeneH KpaTkmii 0630p
BO3MOXHbIX HarnpaBieHU NCNOb30Ba-
HWA MHDOPMALMOHHbBIX CUCTEM B 06pa30-
BaHWW. [laHbl NpUMepPbl X MCMONb30BaHMA
B BY3e. OnuncaHbl HeKOTOPbIE BUPTYaSlb-
Hble TPeHaXkepbl, B TOM YMcne 1 paspabo-
TaHHble B BOEHHOM UHCTUTYTE »XeMe3Ho-
OOPOXHbIX BOMCK M BOEHHbIX COOBLLIEHWIA.

Virtual simulators as an element
of information systems of
engineering university
Sluchaninov N.N., Chizhiumov S.D.

Abstract: A brief overview of the

possible uses of information systems

in education is given. Examples of their
use in higher education institutions are
given. Describes some virtual simulators,
including those developed at the Railway
Troops and Military Communications.
The positive and negative sides of
informatization in education.

Ccbinka: https://www.elibrary.ru/item.asp?id=49064957

BbIMYCK 1. OB30P / TEXHO/IOTMU

HoMep cBupeTenbcTBa 0 rocyaapcTBEHHOM perncrpauum nporpammol ans 3BM: RU 2021615328

AsTOpbl: Bopowunos C.IM., CegenbHuUkos I. E., EcuneHko A.10., NMonos. K.B.

AHHoOTauma: TpeHaxep BUPTyanbHOM pe-
anbHOCTM MO CreunanbHOCTU «BypUIbLLUMK
LUMYPOB» MpeacTaBnsaeT cobow NporpamMm-
Hoe obecneyeHuMe B BMae obydatollero
TpeHa)kepa BUPTyanbHOM peanibHOCTU.
TpeHa)kep BKIOYAET TYMUKOBYHO FOPHYIO
BblpaboTKy, By POBYtO YCTaHOBKY C 3aKpe-
NAeHHbIM BYpPOM U1 31eMeHTaMK yrnpaBs-
neHwus, conyTcTBytoLlee obopynoBaHue. B
xo4e obyyeHMna Ha TpeHaXkepe Heobxoam-

DOI: 10.36871/2618-9976.2020.11.006
YAK/UDC: 004.94
ISBN/ISSN: 2618-9976

ABTOpbI: UBaHOB M.H.

MO BbIMOJTHUTb PAL MPOVN3BOLCTBEHHbIX
ornepaumi No bypeHunto LWNypoB: Noa-
rOTOBKa pabouyer 30Hbl, 060pa 3aKO/OB,
BbICTaB/IeHME OMOPHOM MIOCKOCTU, Bype-
HWEe WNYPOB C MOMOLLbIO MynbTa AUCTaH-
LMOHHOro yrpasneHusa. Tmn 2BM: | BM
PC-coBMecT. MK; OC: Windows 10.

Cebinka: https://www.elibrary.ru/item.asp?id=45821367

XKypHan «CneunanbHas TeXHUKa U TEXHOMOTUU TPaHCNopTa»

Yupeputenun: OO0 «M3paTenbckunit oM «HaydHas 6mubnuoTtekar

AHHOTauUuua: B gaHHOM CTaTbe paccMaTpu-
BatOTCA CMOCOObLI MOBbILEHWA Ka4YeCcTBa
obpa3oBaTeNbHOro NpoLuecca Npw mc-
MONb30BaHMK BUPTYaNbHbIX TDEHAXXEPOB.
MpwrBeaeHbl OCHOBHbIE TPEHObI MPUMeHe-
HWA CUMYNATOPOB B 0bpazoBaHMK. [Npea-
CTaBNEH MNpPaKTUYeCKMM onblT GrHaHCO-
BOro yHuBepcuTeTa npu MNpaBuTebcTee
Poccumnckom denepaumn no pasBuUTUIO
OTKpbITOM OHNanH-akagemMmm online.fa.ru.
PaccMOTpeHbl KOHKPEeTHbIe MpUMepb!
pa3paboTaHHbIX BUPTYyalbHbIX TPeHaXXe-
poB «YrnpaBfieHne GUHaAHCOBbIM GOHOOMY,
«PyCCKMWM KaK MHOCTPaHHbIN» N «DUHAH-
COBbIV OMPEKTOP» O/19 OHMNaMH-KYPCOB
OTKpPbITOM OHMManH-akageMmm OUHYHUBEP-
cuTeTa. NprBeneHoO onmcaHmne CTPYKTypPbl
BMPTYasibHOIrO TPEHaXKepa Ha Npumepe cu-
MynaTopa, «bIoOKYEerH 1 KPUMTOBANIOTbI».

Information analysis decision support
system for strategic planning of
regional and urban development

lvanov M.N.

Abstract: This article discusses the ways
to improve the quality of the educational
process with using virtual simulators. The
main trends in the use of simulators in
education are presented. The practical
experience of the Financial University
under the Government of the Russian
Federation on the development of

the Open Online Academy online.

fa.ru is presented. Specific examples

of the developed virtual simulators
«Financial Fund Management», «<Russian
as Foreign» and «Financial Director»

for online courses of the Open Online
Academy of the Financial University

are considered. The description of

the structure of a virtual simulator is
given on the example of a simulator
«Blockchain and Cryptocurrencies»

Cebinka: https://www.elibrary.ru/item.asp?id=44842391


https://www.elibrary.ru/item.asp?id=45821366
https://www.elibrary.ru/item.asp?id=45821367
https://www.elibrary.ru/item.asp?id=45822439
https://www.elibrary.ru/item.asp?id=49064957
https://www.elibrary.ru/item.asp?id=44842391
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ISBN/ISSN: 2541-9412

ABTOpbl: AXMaTranumesa P.A.

MeTpOoJioroB

XypHan «CTygeH4YecKmniny

AHHOTaumua: B naHHOM cTaTbe paccMa-
TpwBaeTca HeobXxoaAMMOCTb UCMOMb-
30BaHMA BUPTYasllbHbIX TDEHAaXKepOoB B
y4yebHOM MpoLiecce crneymanmcToB-me-
Tponoros. OnucaH Nopanok paboTbl C
BMPTYyallbHbIM TPEHaXXEPOM ANd NoBep-
KM MaHOMeTpoB UmdpoBbix METROL
1XO u BblaeneHbl TEXHMYECKME OOKY-
MeHTbl AN9 pa3paboTKM TpeHarkepa.

Virtual simulators in the process

of training metrologists

YOK/UDC: 378
ISBN/ISSN: 1726-846X

AsTopbl: LlarmaxmeTtoBa M.H., Macannmosa A.P

YypHan «Ka3aHCKKM NefarormyecKmii xxypHam»

AHHOTauuA: Bbiclive ydebHble 3aBene-
HUA MMEIOT OFPOMHbIN NOTeHUMan ansa
MpPaKTUYeCcKom NoaAroToBKM CTyaeHTOB-6a-
KanaBpoB, ByayLLUMX ydmnTenen. BaxHyto
POJIb B NpoLLecce NpakKTMYeCcKom nogro-
TOBKMW CTyOEeHTOB-6aKanaBpoB, ByayLimx
yuymTenem HadanbHbIX KITACCOB UIpatoT
NpaBUNbHO NogobpaHHbIe METOOMKM,
dOpPMbl U MHCTPYMEHTbI OpraHM3aLmnm
negarormyeckmx npaxkTmk. B cBa3m € Bbl-
XOOOM UndpoBM3aLMM 06pa3zoBaHMA Ha
HOBbIM YPOBEHb, akTyaslbHbIM CTaHOBUTCA
BHeOpeHMe LMPPOBbIX CUMYNATOPOB U
BUPTYabHbIX TPEHaXXEPOB, KOTOpble byayT
NrpaTb PeLUAoLLYO POSb B COKpaLLEHUM
Pa3pPbIBOB MeXay TeoOpMen 1N MPaKTUKON.
B cBA3M C 3TWM, O@HHaga CTaTbya Hamnpas-

MMnakT daktop »ypHana B PUHLL / Impact Factor: 0,343

BupTyanbHble TpeHa)epbl B npouecce obyyeHUda cneumnanmncros-

Ydypegutenu: Ob6uectso C OorpaHMYeHHOWM OTBETCTBEHHOCTbIO «Cm6mpc+<aq aKageMp4yeckKaa KHnra»

Akhmatgalieva R.

Abstract: This article discusses the

need to use virtual simulators in the
educational process of metrologists.

The procedure for working with a virtual
simulator for checking digital METROL
1X0 pressure gauges is described and
technical documents for the development
of the simulator are highlighted.

Cebinka: https://www.elibrary.ru/item.asp?id=49152893

LI,VId)pOBbIe CUMYNATOPbI N BUPTYaJibHble TPeHaXXepbl KaK MHCTPYMEHTDbI
I'IpaKTVI‘-IeCKOﬁ noarotoBKu 6y.uyu.l,wx quTeneﬁ Ha4daJibHbIX KJ/1laCCOB

Yypegutenu: MHCTUTYT Nefarornuku, Ncuxonornm 1 colmanbHbIX npo6neM

NeHa Ha BbiBNeHWe MHTepeca CTyeHTOB
K MCMOJ/Ib30BaHMUIO LMDPOBBIX CUMYNATO-
POB 1 BMPTYyalbHbIX TPeHa)kepoB. B xoae
mccnenoBaHMa MCNOMb30BaNMCb MeTobI
aHanusa Hay4YHoW NnTepaTypbl, MeToq
aHKETMPOBaHMS C OTKPbITbIMKW BOMpPOCaMu,
KOTOpPble MO3BOINMM PACKPbITb COAEpIKa-
HWe 1 onpenennTb 3HaYMMOCTb BHedpe-
HNA LMDPOBbLIX CUMYNIATOPOB B MPaKTU-
YeCKyto MOAroTOBKY ByayLLMX yYuTenem
HadanbHbIX KNnaccoB. OTBETbI CTYAEHTOB
OblNN MOABEPIrHYTbl KOHTEHT-aHaNM3Y...

Digital simulators and virtual simulators
as tools for practical training of

future primary school teachers
Shagiakhmetova M., Masalimova A.

BbIMYCK 1. OB30P / TEXHO/IOTMU

Abstract: Higher educational institutions
have a huge potential for practical
training of bachelor students and future
teachers. An important role in the process
of practical training of undergraduate
students of future primary school
teachers is played by properly selected
methods, forms and tools for organizing
pedagogical practices. In connection with
the digitalization of education to a new
level, the introduction of digital simulators
and virtual simulators is becoming
relevant, which will have a decisive role

in reducing the gaps between theory

LindpoBble ABONHUKU

Ewe B 2003 rogy Mankn NpmBC B CBOEM
YXM3HEHHOM LMKIIe NpoayKTa Npencrasun
noHAaTMe undpoBoro AoBonHmMKa (LLO). B
TO Bpemqa LI, cocToan ns Tpex OCHOBHbIX
yacTten — PU3MYeCcKoro obbekTa, BUPTY-
aNbHOMO aHasiora N coegUHeHUsa Mexay
HUMW. Takxke B 2010 rogy HACA chopmy-
nupoBsano onpeneneHune L ona KocMun-

and practice. In this respect, this article

is aimed at identifying students’ interest
in using digital simulators and virtual
simulators. In the course of the study,
methods of analyzing scientific literature,
the method of questioning with open
guestions were used, which allowed

to reveal the content and determine

the significance of the introduction of
digital simulators in the practical training
of future primary school teachers...

Ccbinka: https://mwww.elibrary.ru/item.asp?id=49100541

UeCKOro Kopabng Kak «MHTerpmpoBaHHoe
MynbTUdUM3NYEecKoe, MHOroMacLuTabHoe
MoaenmpoBaHMe TPaHCMNOPTHOro cpeacTsa
WU CUCTEMDI, B KOTOPOM MCMOSb3YHoTCA
nydline OocTynHble pusndeckme Mmoaenm,
0B6HOBMNEHMA OAaTYMKOB, UCTOpUA poTa n

T. 0., YTOObl OTPA3UTb }KM3Hb CBA3AHHOIO C
HVM NeTatoLlero oBonMHmMKa» 74,

MnaHunpoBa-
Hue

Mpoussoa-
CTBO

Cragusa Cragusa
NMPOEKTUPO- npousBOoACTBa
BaHuA

Cragus JocTtaBKa

o6cny)XxuBaHus

O6CcnyXXu-
MporHosupo- BaHue
BaHue un
3KcnnyaTaums

MU3HEHHbIN LMK NpoaykTa 751
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LindpoBble ABOMHMKK CTaniv UrPaTb KTIOUYEBYIO POMb MMEHHO B MPOMbILINEHHOW chepe.
3TO CBA3aHO CO MHOMTMMM PaKTopaMU, KNKOYEBbIMU N3 KOTOPbIX ABAAIOTCA BbICOKAA Bayk-
HOCTb 3Tana NPoOeKTUPOBaHUMS, a TaKXKE CTPEMUTENBHOE PAa3BUTUE MCKYCCTBEHHOMO MNH-
TenneKTa v 3Ha4YnTeNbHbIN YpOBeHb oNTUMM3aUmMn. TexHonornm VR n AR, B ocO6eHHOCTU
undpoBble ABOMHUKKM 3aHMMAIOT OOHY M3 BaKHENLLIMX MO3MNLMM B IV NPOMbILLNIEHHOMN
peBOMOLNM

LindpoBon oBOMHWK NpeanpuaTmna

OOHWVM M3 CaMbIX MEepPCMeKTUBHbIX HaMpaBleHnn LndpoBM3aLMK ABNAOTCH LLMPPOBbIe
ONBOMHWKWN. Bonee coBpeMeHHbIM onpeaeneHnem «LUMPPoOBOro ABOMHMKa» ABNAETCS
«KOMMblOTEPHOE NpeacTaBneHme KOHKPETHOro GU3NYECKOro N3nenuma, rpynnbl U3genummn,
MeXaHMYeCKOro Mim TeXHONMOMrMYeCcKoro NpoLecca, KOTopPbIv BKIIOYAET HE TOMbKO Tpex-
MEPHYIO reOMeTPUIO, TEXHUNUYECKME XapaKTEPUCTUKM 1 TEKYLLIME NapaMeTpbl paboTbl, HO U
APYrY BaXXHYO MHDOPMALMIO — OKPYXKAIOLLLYO cpeny M YCNOoBMSA aKChnyaTaumm, TeXxHunye-
CKOe COCTOAAHME N HapaboTKy, B3auMoOencTBMe C ApyrMMm ob6bekTaMu, AaHHble MpegunK-
TUBHOW aHANMUTUKK, B TOM YMC/E MO MPOrHO3MPOBaHMIO OTKa30B 1 cboeB»

2. AHanus, MHTerpaumva u

1. Co3paHue BUpTyasibHOro BM3yanmsaums gaHHbIX

npoaykra

6. [1aHHble Ha ocHoOBe

n3MepeHunn 3. MopgenupoBaHue

noeeneHUd

5. KoMmMyHUKauumqa

C BUPTYasibHbIM MPOAYKTOM
4, YnpaBneHue
nosegeHueMm

CxeMa co3gaHua U NpuMeHeHnsa LMdpoBOro ABOMHMKA

BbIMYCK 1. OB30P / TEXHO/IOTMU

CyLLecTBYeT HECKOMbKO BMOOB Knaccundwm-
Kauumn LndppoBbIX BOMHUKOB. HauHeM C
pasneneHms no YPOBHKO CIIOXHOCTMU:

LI KoMNoHeHTa nnu getann. 94Bn4-
€TCa YacCTbio 0ObeKTa, MPW 3TOM MNO3BONAET
M3y4ymnTb 0ObEKT Bonee geTanbHO U Npea-
ynpeaunTb Ui MaKCMMalibHO OMepaTUBHO
MOYMHUTb MONTOMKM OBbEKTA.

LI akTmBa. 3TO LMDPOBOM ABOMHMK
BCEro MpOoayKTa, KOTOPbLIM MO3BOMAET NPo-
BOOWTb aHaNM3 ero paboTbl 1 yNyYllnTb
€ro XapakKTepUCTUKMU.

LI koMnneKcHoro obbekTa (cucrte-
Mbl). Takow LI no3BongeT n3y4mTb CcUCTE-
My Ha MpeaMeT NyTen onTuMmnsaumm ee
pPaboTbl M COBEPLUEHCTBOBAHWA B 3aBUCU-
MOCTW OT TOIO UM MHOIO MoKa3aTend.

U0 npouecca. 2ToT L cocTonT 13

aKTMBOB N CNCTEM, B OCHOBHOM HarlipaB/ieH

Ha MONCK I'IyTel;I OoNnTNMM3aumnn.

Hanee paccMoTpUM Knaccuoukaumto L0
Mo YPOBHIO 3pPeNoCTu:

MNpepwectBeHHUK U, NMprMmeHaeT-
C9 B OCHOBHOM Ha 3Tarne npoeKTUnpoBaHUA
0ObeKTa C LeNbto CHMMKEHUSA TEXHUYECKMX
PUVCKOB.

Knaccuyeckui L. MpunmeHdaeTcs
B KayecTBe AybnrKaTa 06bekTa, OCHOBHASA
LleNb — yTOYHEHMEe MOOENM CaMOTro OObek-
Ta.

Spontoumna LU 1 conyTCTBYOLWMX TEXHOMOTMI

ADanTuMBHbIM L. 9TOT 4BOMHUK
“MeeT cneumanbHoe NporpaMmmMmHoe obe-
crieyeHume, KOToOpoe CUHXPOHU3MPYET BCE
M3MEHEHUSA peanbHOro ob6bekKTa ¢ Lndpo-
BbIM.

NHTennekTyanbHbin L. MoBTOpSAeT
BO3MOXHOCTM aganTtueHoro LI v obnaga-
eT CNOCOBOHOCTbLIO pacno3HaBaHMsa Wabno-
HOB, oMepauMn 1 aHanusa

CTOUT OTMeTUTb, YTo LI 6a3mpytoTca Ha
LenoM paae 3BONOLUMOHMPYIOLWLMX TEXHO-
NOrmn, oT POCTa BO3MOXXHOCTEM KOTOPbIX
HaNpPAMYo 3aBUCUT MX pasBuUTHe. Pacluum-

peHue NprMeHeHnsa LI B HOBbIX OTpacnax

M MPUNOXXEHUAX MOET BCren 3a pa3BuUTUEM
MaTeMaTUUYeCKUX Moaenen, KoTopble Co-
BEPLUEHCTBYIOTCA B ONMcCaHUM pusmye-
CKMX MPOLLECCOB, a TakXKe B OTPaXkKeHMM
CMOMHbIX SKOHOMUYECKUX 1 COLMAnbHbIX
aBneHunin. bonblUyo Posb B HOBbIX BO3-
MOYHOCTAX LI, UrpaeT pocT OOCTYMHbIX
BbIYMNCNUTENbHbIX PECYPCOB OS5 MaTe-
MaTmyeckoro mogenmpoBaHma. CerogHs
MHOIMe 3aa4M, OCHOBaHHbIE Ha YNCNEeH-
HOM MOLENMPOBAHUU, MPU HEOBXOOMMOMN
TOYHOCTU M OOCTYMHbIX BbIUMCNTENbHbIX
pecypcax, TpebytoT BeCbMa A/TINTENbHOMO
pacyeTHoro BpeMeHu ¥ Huyke nsobpa-
YKEH MpoLLecc 3BOMOLMY LUDPOBbBIX OBOW-
HUNKOB.
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CTOUT cKa3aTb O NpenMyLLecTBax 1

HegocTaTKax LM PRoBbIX OBOMHUKOB.

[na Hadyana, pacCMOTPUM NpenMy-

LecTBa LUMPPOBbLIX BOMHUMKOB:
yBenmyeHme npospadvyHo-

CTM NPOLLECCOB O0ObEKTa;
3HAYUTENBHO YMEHbLLAKTCA CPO-

KW BblBOJa 0O6beKTa Ha PbIHOK;
NoOABNAETCH BO3MOXHOCTb MPO-

rHO3MPOBaHMA NPOLLECCOB CUCTe-

Mbl eLlle JO OKOHYaHMAa pa3paboT-

KW C LLeNbto CHUXKEHMSA PUCKOB;
YMEHbLLUAeTca KOM4ecTBO pe-

CYPCOB M1 BpeMeHU, Heobxoam-

MbIX 019 OMarHOCTUKM OObeKTa;
noaBaeTCcsa BO3MOXHOCTb ONTUMalb-

HOro BHECEHMA KOPPEKTMPOBOK 3aKa3-

UYMKA Ha PaHHMX CTaaUax pa3paboTky,
3a cyeT o6MeHa AaHHbIX B peanb-

HOM BpeMeHU yBenmimBaeTca rnpo-

N3BOOMNTENIbHOCTb CUCTEMDI

[anee obpaTUM BHMUMaHKMe Ha Krtoye-
Bble HeJOCTAaTKM LUMDPOBbIX ABOMHUKOB:
OTCYTCTBME YETKOWM CBA3U Mexay Lndpo-
BbIMW OBOMHWMKAMM CBA3AHHOW CUCTEMDI;
OTCYTCTBME CBA3AaHHOIO onmcaHums
Pa3HOPOOHbIX OObEKTOB B OHOM CLie-
HapPWK, Ha JaHHbI MOMEHT OMUCbIBaET-
CA KakObl 06beKT Mo oTAebHOCTY,
CyLLEeCTBYtOLLME CNOCObbl arpernpoBaHmsa
LMPPOBbIX ABOMHMKOB HaMpaBnisaoTcs Ha
yXKe Co3[aHHble, B CBA3M C YeM MoaHMMa-
eTca npobnemMa KOHTeHTa UccnegoBaHUM;
HU3KWM YPOBEHb peanmsaumm nHTenneKx-
TyalbHbIX CUCTEM, YTO MPUBOAMUT K HU3KO-
MY YPOBHIO MPAKTUYECKOro MpUMEHeHNS;
HU3KWM YPOBEHb peanmsaumm aBToMaTu-
YeCcKoro yyeTa AaHHbIX GU3NYEeCKoro obb-
€KTa B CYLLECTBYIOLLMX MPUTOKEHUNAX

HecMoTps Ha orpaHuyeHm1sa Bo BHeOpe-
HUN TEXHONOTNSA LMPPOBbLIX 4BOMHUKOB
BOCTpeboBaHa, 1 Bce bonbliee Konmye-
CTBO NPeanpuaTuin pasHbixX OTPaCcIeBbIX
chep BHeOPSAT Ha NPOM3BOACTBO AaHHOe
HoBLUecTBO. LindpoBble ABOMHMKN MUC-
MOMb3YHOTCA BO MHOIMMX chepax 1 oTpac-
nax. ABMacTpoeHme, noctpoeHmne A2C un
OPYIMX OMaCHbIX OOBbEKTOB — MMEHHO B
3TUX chepax BaXxxHO NpmMeHaTb LU, Beab

nobag, JaXke caMaa MasieHbKag ollmbKa
MOXET NPMBECTU K KaTacTpode. LI Tak-
e MPUMEHSAIOT ON19 co3oaHmMa Moaenem
6u3sHeca. Takme OBOMHWKWM MOoMe3Hbl Bbl-
COKOW aBTOMaTM3aUmMen, onepaTMBHO-
CTblO U BbICOKMM YPOBHEM MHTErpaLumm
1 MO3BONAOT MHOIOKPATHO YBENMYNTDb
NpnbbITb M 3DHEKTUBHOCTb B3HECa

3D-mofens camoneTa And umdpoBoro ABOMHMKa

Ha JaHHbIM MOMEHT CyLLeCcTByeT HeCKO/b-
KO PaboTatoLLMX MPOEKTOB, HaMPaBIeHHbIX
Ha NPUMeHeHWe LNPPOBbIX BOMHUKOB

B COBEPLUEHCTBOBaHWW yrnpaBneHunsa ro-
POOOM M aKTUBAMM, Ha NPeanpPUATUAX B
HedTerasoBom oTpacnv 1 NPOMbILLUNTEHHO-
CTW, 419 O3HAKOM/IEHUA U 0ByYeHUd nep-
COHafa ¢ NpeanpUaTMeM C BO3MOXHOCTbIO
oTcnexmBaTb HeOBXoOMMble NMoKasaTeNn B
peXxMMe peanbHOro BpeMeHun. Bce 6onee
CTPEMUTENbHO YBENUYMBAETCA KoNMye-
CTBO «YMHbIX» YCTPOMNCTB 1 060opyadoBaHug,
B 33341 KOTOPOIro BXOAUT 06paboTkKa
60MbLIMX MacCMBOB JaHHbIX, UX aHaIM3

M 3aK/TtodeHMe NpenBapuTebHbIX BbIBO-
[0B, YTO MO3BONUT Bonee apPeKTUBHO
yMpaBnaTb NpoLLeccaMm NPomn3BOaACTBa.

NMpvBeaoem oanH U3 MPUMepPOoB TaKMX NPOo-
eKToB. LlmdpoBo ABOMHUK ropoda Ha-
npaBfeH Ha NoBbllleHUe 23pDEeKTUBHOCTU
yMNpaBNeHYeCKMX peLleHnim 1 yCTOMYMNBO-
CTW CUCTEM NOTUCTUKW, SHEepronoTpebne-
HWA, CBA3UN, TOPOACKOro NaHMPOBaHMA,
CTPOUTENbCTBO 30aHNW, TPaHCNopTa U
60pPbObI CO CTUXMNHBbIMKM BeACTBUAMMN. TaK-
K& B CBA3U C aKTUBHbIM Pa3BUTUEM TEXHO-
norun LU Ha pbiHKe noaBnaeTca npoayK-

BbIMYCK 1. OB30P / TEXHO/IOTMU

LM§, HernocpeacTBEHHO CBA3aHHAaaA C HUMM,
TakMe Kak ornpeaeneHHoe NporpaMmMHoe
obecneyeHne UMPPOBbLIX CUCTEM

LindpoBon ABONHKK ropoaa XenbCUHKM (PUHNaHans)

Peanusauma TexHonormm umdpoBoro
OBOMHMKA OCYLLIECTBNAETCA U B HedTe-
ra3oBOW oTpacnun. Ha gaHHbIM MOMEHT
CYLLECTBYET HECKOJTbKO MPOEKTOB LING-
POBbIX ABOMHUKOB NPeanpuaTuii, KoTo-
pble BK/ItOYatoT B cebsa Bce pusmyeckme m
MaTeMaTUYeCKMe MoOeNM NpeanpuaTna,
YTO MO3BOMAET, K NPUMepPY, OTCIEXMBATb
HeobxoouMble MokasaTtenu. LI ncnonb3y-
IOTCA TaKXKe A9 CO34aHMA Ha UX OCHOBE
TPeHaXXePOB N CUMYNATOPOB. [NMp1MepoMm

LindpoBon ABOMHMK ManoToHHa)kHoro 3asona CIMr
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OOHOIO N3 TaKMX MPOEKTOB MOXHO CUUTATb
NpoekKT LleHTpa BUpTyanbHOW, LOMOMHEH-
HOM N CMeLlaHHOM peanbHOCTU «YOKMH
Lindpa» — TpeHaXkep No TEXHONOMMYECKUM
onepaungam MarioTOHHa*»XHOro 3asoga no
OKMYKEHMIO MPUPOAHOro rasa. Paspabo-
TaHa NonHoueHHaa Moaeib ManmoOTOHHaX-
HOro 3aBoa MO CKMMKEHUIO MPUPOLHOIo
rasa AO «Kpwumolas», KoTopad BK/IOYaET B
cebsa peanusoBaHHble B VR-dopMaTe Tex-
HOMorm4yeckme NpoLecchl, Heobxogmmble
0119 OTPabOTKM OENCTBUIN UHXXEHEPOB.

TpeHakep No3BOMAET B NpoLecce aKCny-
aTaumm 0o6aBNaTb U paclnpaTb GYHKLM-
oHan. C MOMOLLbIO AaHHOTO TpeHaXkepa
MHYXeHepbl CMOryT NOATBEPXKAaTb CBOU
KOMMeTeHLMW N OTPabaTbiBaTb CBOM JOMK-
HOCTHble 06A3aHHOCTM MNeper, BbIXOO0OM

Ha OObEeKT. DTO NO3BONAET 3HAYUTENTbHO
CHU3UTb PUCK YeNToBEeYEeCKOM OLMOKM Ha
cCaMKX YCTaHOBKaX, a TaKyKe MoBbILLIAET ypo-
BeHb LMPpoBM3aLMM 0O6beKTa. TakKe B MO-
Oenb LMdpoBOro 4BOMHMKA BO3MOXXHA My-
6oKaa UHTEerpaLUms C MHbIMU Pa3INYHbIMU
pPacYeTHO-aHANMUTUYECKMMU KOMMIeKCaMu.

TakuM obpasoM, BHeapeHume LI B npous-
BOACTBA, GU3HECHI U PasNMYHble OTpac/m
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MO3BOMUT YNYYLLINTb MX KAa4eCTBO, MPOon3-
BOOAUTENBHOCTb M NPUObINDb, @ TaKXe MNo-
Ny4YnTb MPENMYLLECTBO Nepen KOHKYPeH-
TaMK. TexHonorma umdpoBbiX 4BOMHMKOB
KapAauHanbHO MeHaeT MeTodbl MPOM3BOad-
CTBa, ONTUMM3UNPYET NPOLLECChI, MPOUC-

xogqauine B CUCTEME, a TakyKe MO3BONAET
ObICTPO U Mano-3aTpaTHO TECTUPOBATb
HOBblE NPOOYKTbl. AKTMBHOE BHeOpeHme
TexHonormnm L, oTKpbiBaeT BO3MOXHOCTU
SKOHOMMYECKOTO Pa3BUTMA U Mporpec-
ca NpeanpuaTa 1 CTPaHbl B LLE/TOM.

OdopMNeHHble cTaTbU U NATEHTI

ABTOpPbI: ApndynuH H.A.

HayuHo-o6pa3oBaTesbHbIM »XypHan ona CTyaeHToB U NpenofaBaTenein «StudNet»

AHHOTaUuMA: B cTaTbe pacCcMOTpeEHbI OCO-
6GEeHHOCTM MPUMEHEeHNe Ha COBPEMEHHbIX
MPOMbILUMIEHHbIX NPeanpPUATUAaX TEXHONO-
TN «UNPPOBbLIX ABOMHUKOB». [10 MbIC/IM
aBTOpa, HECMOTPSA Ha aKTyallbHOCTb pac-
cMaTpuBaeMou npobnemobl, ee pelleHne
B HAaCTOALLMM MOMEHT CTallKMBaeTca C
PAOOM OFPaHUNYEHUN, peLLEHME KOTOPbIX
MOXET MPAMO MOBMNATb Ha MOBbILLEHME
2dPeKTMBHOCTM aBTOMaTM3aLIMM coBpe-
MEHHbIX MPOMbILLTEHHbIX KOMMaHMM.

The technology of «Digital twins»

and its application in the process of
automation of the main processes

ABTopbl: [NloMoraes B.M., CkocbipeBa H.O.

of an industrial enterprise

Arifulin N.A.

Abstract: The article discusses the features
of the use of «digital twins» technology in
modern industrial enterprises. According
to the author, despite the urgency of the
problem under consideration, its solution
currently faces a number of limitations, the
solution of which can directly affect the
increase in the efficiency of automation

of modern industrial companies.

Ccblinka: https://cyberleninka.ru/article/n/
tehnologiya-tsifrovyh-dvoynikov-i-ee-primenenie-
v-protsesse-avtomatizatsii-osnovnyh-protsessov-
promyshlennogo-predpriyatiya

KoHdepeHumMs «Bbicluee obpasoBaHuMe ana XXI Beka» (Mocksa, 18-19 Hosa6pa 2020 rona)

MN30aTenbCTBO: MOCKOBCKUIM NYMaHUTAPHbIM yHUBepCKUTET (MockBa)

AHHoOTauua: B cTaTbe onMcbiBaeTCH OMbIT
Omckoro MAY no ncnonb3oBaHUio B 06-
pa3oBaTENIbHOM MPOLLECCe TEXHOTOTUNM

LM POBbIX OBOMHUKOB. [laeTca onpeae-
NleHne NoHATUA LMPPOBbIX ABONHUKOB,
paCcKpbIBAETCA CyTb TEXHOMOMMM LIMPPOBbIX

OBOMHUKOB B KOHTEKCTE pearmnm3oBaHHOIO
MpoeKTa N NepcrieKTMBbl NCMOJSTIb30OBaHNA
TeEXHONOrnMn and pa3BnTmnda XMBOTHOBO-
CTBa M B O6pa3OBaTeﬂbHOM rnpouecce.

Cebinka: https://www.elibrary.ru/item.asp?id=47475482

BbIMYCK 1. OB30P / TEXHO/IOTMU

HoMep cBupeTenbcTBa 0 rocyaapcTBEHHOM perncrpauum nporpaMmmol ans 3BM: RU 2022662912

ABTOpbl: Muxamnos C.A., CkBopuoB A.A., PaTtkmes UN.D., KacbsiHeHKo A.A., AMUTpyK B.B., Heasseukum M.10,,

AkctotuH O.E.

AHHoOTauua: lNporpaMmMa npegHasHayeHa
ONda MHTerpaumnm opyrmx NnporpaMMHbIX
cpencTB obbekTa «LindppoBon OBOMHUKY
1 HaBOPOM MHCTPYMEHTOB A9 MOAENU-
POBaHUA TEXHOMOMMYECKMX MPOLLECCOB

B NPOOYKTUBHbLIX MacTax, CKBaXXMHax,
ra30cOOpPHOM CETUM M MYHKTax NepekKso-
YatoLlen apmMaTtypbl KOXXHO-Pycckoro me-
cTopoxxgeHusa. ObecrnedmBaeT pelleHmne
cnenyrolmx 3agady: 1. MOCTOAHHbIV KOH-
TPONb COCTOAHMSA 0ObeKTa, B TOM Ymcne: 1.1,
KOHTPO/1b MOBEeAEHMSA MO AAaHHbIM PU3M-
yeckowm Moaenu; 1.2. KOHTPOb MoBeaeHUS
Mo JaHHbIM caMoobyyatoLLenca Moaoenu;
1.3. KOHTPO/b NoKa3aHUM NPMBOPOB Mo

YOK/UDC: 332.05
ABTOpPbI: A6pamoB B.U., F(poMbiko A.A.

pe3ynbraTtaM KOCBEHHbIX U3MepeHni; 2.
B3aMMOOENCTBUE C YPOBHEM DU3MUECKOM
Moenu nocpencrtsoM GopMmMPOBaHUG U
06paboTKM oyepeam 3anpocoB Ha NpoBe-
AeHne pacyeToB. MNogaeprkka NpUHATMA
peLlleHniM No: 1. oNTUMaNbHOMY PEXMMY
aKkcnnyaTaumnm obopynoBaHms; 2. mpoBe-
OEHUIO perflaMeHTHbIX M BHEMMAaHOBbIX
pPaboT; 3. ynpexkaatoLeMy BbigBNEHUIO
OTK/TOHEHUI B peXXxMMax paboTbl 1 BO3-
MOYHbIX HELUTaTHbIX CUTyauuni. Tun 3BM:
IBM PC-coBMecT. MK. OC: Windows 32/64.

Ccbinka: https://www.elibrary.ru/item.asp?id=49198332

KoHdepeHUMa «YrpaBneHne, SKOHOMMKA U1 MpaBo: NpobremMbl, UCCneaoBaHus, pesynbraTbl» (MeH3a, 26-27 ceHTabps

2021 ropna)

M3paTtenbcTBO: MNeH3eHCKMIN roCyJapCTBEHHbIM arpapHbI yHUBepcuTeT (MeH3a)

AHHOTaumMNA: B cTaTbe paccMaTpuMBatoTCa
NPUYMHbBI MoaBAEHMA LUMDPOBbLIX ABOW-
HUKOB N X MPUMeHeHMe ansg undpoBom
TpaHchopMaLummM ynpaBneHns, nx apdek-
TUBHOCTb B YCTOBMAX HOBOIO TEXHONOMM-
Yeckoro yknaga. O6cy»kaatoTca BO3MOXK-
HOCTU N OCOBEHHOCTU NCMOSIb30BaAHMUS
LUMDPOBLIX 4BOMHUMKOB B yMpaBieHUn
ropogoM. NokasaHo, YTo LMdbpoBbIE OBOM-
HWKW ropoa — 3TO MepPCneKTMBHAA TEXHO-
norva ynpasneHus, Kotopasa nosBonsaeTt
PYKOBOACTBY ropoaa HaxogunTb Hanbonee
3bPeKTUBHbIE M BbIFOAHbIE BAPUMAHTDI
peLleHnin ona HOBOBBeAEHUIN 1 Pa3BUTUS.

Digital twins for digital transformation
of city management

Abramov V.I, Gromyko A.A.

Abstract: The article discusses the reasons
for the emergence of digital twins and
their application for digital transformation
of management, their effectiveness

in a new technological paradigm. The
possibilities and features of using digital
twins in city management are discussed.
It is shown that the digital twins of the city
are promising systems that allow the city
administration to find the most effective
and profitable solutions for innovations.

Ccbinka: https://www.elibrary.ru/item.asp?id=46547875
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YOK/UDC: 658.5 + 331.103.6
ABTOpbI: ABpamoB B.U., TynubiHa A.A.

KoHdepeHuMa «YrpaBrneHne 6UsHecoM B LMbpoBOM aKoHOMKKe» (CaHKT-MNeTepbypr, 18-19 mapTa 2021 roaa)

M3paTtenbcTBo: CaHKT-MNeTepbyprckmnii rocyaapcTBEHHbIM YHUBEPCUTET MPOMBILLNEHHbBIX TEXHOMOMMN 1 An3alHa

(CankT-MNeTepbypr)

AHHOTaums: B cTaTbe pacCMOTPEHDI
0COBEHHOCTW MCMONb30BaHUA LMdpPo-
BbIX ABOMHUKOB MPW OCYLLECTBNEHNM
umndpoBom TpaHcHoOpPMaLMKM KOMMNAHMH,
MpPOoOaHaNN3nPOBaHbI Pa3Hble MOAXOAbl K
onpegeneHunto LMPPOBbIX ABOMHMKOB U
PaCCMOTPEHbI pa3Hble BMAObl LMPPOBbIX
OBOMHMKOB. [MOKa3aHO, KaKyto Mob3y
OHW MOTYT MPUHECTM BU3Hecy Npu Und-
pPOBOM TpaHCPOopPMaL MM KOMMAAHUI.

Digital twins as effective tools for the
company digital transformation

YOK/UDC: 339.97
ISBN/ISSN: 1684-1026

ABTOpbl: [leHucosa H.A.

YypHan «Y4yeHble 3anmckm CaHKT-IeTepbyprckoro UMeHu

MUNU»

Yupegutenu: Poccuinckaa TaMoykeHHaa akageMusa

MMnakT dpaktop »ypHana B PUHLL / Impact Factor: 0,232

AHHOTauwma: B cTaTbe aBTOPOM mccrie-
JOBaHO MOHATME TepMUHA «LMPPOBOM
OBOMHWK», pacCMOTPeHbl 06nacTm Npu-
MEeHEHMS U MepCreKTUBbl Pa3BUTUA
TEXHOMOMMUN LMPPOBOTro ABOMHMKA. OT-
MeyeHa pPoslb JaHHOM TEXHOIOMMN B
npoueccax undppoBom TpaHchopMaLmm
TaMOXXEHHOIO agMUHUCTPUPOBaHMA.

The role of digital twin technology in the
processes of digital transformationof

Abramov V., Tuytsyna A.

Abstract: The article discusses the
features of using digital twins in

the implementation of the digital
transformation of a company, analyzes
different approaches to the definition of
digital twins, and considers different types
of digital twins. It is shown what benefits
they can bring to the business during the
digital transformation of the company.

Ceblinka: https://www.elibrary.ru/item.asp?id=47168850

B.B. BobkoBa dunmana Poccninckom TaMoyKeHHOM akage-

customs administration

Denisova N.A.

Abstract: The article examines the
evolution of the term «digital twiny,

the scope of application of digital

twins technology, the prospects for

the development of this technology,

and its role in the processes of digital
transformation of customs administration.

Ccbinka: https://www.elibrary.ru/item.asp?id=48377028

BbIMYCK 1. OB30P / TEXHO/IOTMU

AsTopbl: Knupunnos [A.C., bBapuykosa T.A.

KoHdepeHUUs «AKTyanbHble BOMPOChbl 3KOHOMUKU W1 yripaBneHus» (CMoneHck, 21-22 oktadpa 2021 roaa)

MN3paTenbcTBo: «MagykeHTa» (CMOMeHcK)

Cebinka: https://mwww.elibrary.ru/item.asp?id=47231452

DOI: 10.31799/1684-8853-2021-2-60-71

YOK/UDC: 004.94
ISBN/ISSN: 1684-8853

ABTOpPbI: Bopo6beB A.B., MununeHko B.A., Bopo6bea ILP., Xpuctogyno O.U.

XypHan «Information and control systems»

MMnakT paktop »ypHana B PUHLL / Impact Factor: 0,573

AHHOTauUuua: BeegeHme: MarHUTHbIE CTaH-
LMW ABNAOTCS OOHMM M3 OCHOBHbIX MH-
CTPYMEHTOB HabntogeHna reoMarHUMTHOro
rnoJsid, ogHaKo MPOMYCKM M aHOManum Bo
BPEMEHHbIX psaX reoOMarHMTHbIX OaHHbIX,
Hepenko npesBbiwatouwme 30 % ot Ymcna 3a-
PErNCTPUPOBAHHbIX 3HAYEHUIN, HEFAaTUBHO
oTparkatoTca Ha 3dPEKTUBHOCTM peanmaye-
MOro noaxoda U 3aTpyaHAT NpUMeHeHne
21eMeHTOB MaTeMaTudecKoro obecneye-
HUA, TpebyoLmx cobnogeHna ycrnoBus
HenpepPbIBHOCTU MHPOPMALMOHHOTO
curHana. Kpome a1oro, oTcyTCcTBYyOLLME
3Ha4YeHMa BHOCAT OOMOMMHUTENIbHYO HEeOo-
npeneneHHoCTb B 3aa4YaX KOMMbOTEPHO-
ro MoaenmnpoBaHUa AMHAMUMKN NMPOCTPaH-
CTBEHHOIO pacnpegefieHns napamMmeTpoB
reoMarHuMTHbIX Bapuaumni. Lenb: paspabo-
TaTb MeTOA0NOr M0 NOBbILLIEHUNA 3DDEKTUB-
HOCTU TEXHMYECKMX CPeaCcTB HabnogeHmnsa
reoMarHMTHoOro nonsd. Metoa: cosgaHue m
MHTerpaumsa B npouecchl cbopa 1 npea-
BapuUTeNbHOM 06paboTKM reoMarHMUTHbIX
AAHHbIX MPOBNEMHO-0OPUNEHTUPOBAH-

HbIX LMDPOBbIX 4BOMHUKOB MAarHUTHbIX
CTaHLMM, MO3BOMNAIOLLMX C MU3BECTHOM

TOYHOCTbO MMUNTUNPOBATb d)yH KUWNOHW-
poBaHMe NX Cbl/l3l/I‘-IeCKl/IX MNPOTOTUMOB.

Development and application of problem-
oriented digital twins for magnetic
observatories and variation stations
Vorobev AV, Pilipenko V.A,,

Vorobeva G.R., Khristodulo O.l.

Abstract: Introduction: Magnetic stations
are one of the main tools for observing
the geomagnetic field. However,

gaps and anomalies in time series of
geomagnetic data, which often exceed
30% of the number of recorded values,
negatively affect the effectiveness of the
implemented approach and complicate
the application of mathematical tools
which require that the information signal
is continuous. Besides, the missing
values add extra uncertainty in computer
simulation of dynamic spatial distribution
of geomagnetic variations and related
parameters. Purpose: To develop a
methodology for improving the efficiency
of technical means for observing the
geomagnetic field. Method: Creation
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of problem-oriented digital twins of
magnetic stations, and their integration
into the collection and preprocessing of
geomagnetic data, in order to simulate

DOI: 10.17747/2311-7184-2022-5-114-116
ISBN/ISSN: 2311-7184
ABTOpbl: [lyHUHa A.A.

YypHan «CTpaTternm 6usHeca»

the functioning of their physical
prototypes with a certain accuracy.

Ccbinka: https://www.elibrary.ru/item.asp?id=45651338

Yupegutenun: OO0 «M3gaTenbcknin oM «PeanbHag 3KOHOMKMKa»

MMnakT dpaktop »ypHana B PUHLL / Impact Factor: O, 688

AHHoTauuSa: B cTaTbe onmMcbiBaeTCa OOHO
M3 HanpaBneHM LUMdpoBoOM TpaHCchop-
MaLMM SKOHOMMKUN, @ UMEHHO LNPPOBbIe
OBOMHWKWM Ha Npom3BoacTee. PaccMma-
TPMBAETCA 3Ha4YeHMe NoHATUSA «LUMdpPo-
BOM OBOMHMK», a TaKXKe NpeacraBisgeTca
cxeMa NpuMeHeHMa OaHHOM TEXHOMOT .
MNpuBeOeHbl pasHble TUMbl LMPPOBbIX
ABOVMHMKOB MO ABYM KlaCCUPUKaALMOH-
HbIM MPKM3HaKaM. TakXe cTaTbsa coaep-
YWUT MHOOPMaLMIO O COEPXKMBAKOLLMX M
CTUMYNMpPYoLWMX daKTopax pa3BUTMA
pPblIHKa LMPPOBbLIX OBOMHMKOB. Bbloene-
Hbl OCHOBHbl€ MOCTaBLUMKN TEXHOSTOTMN,
TaKXXe NpMMepbl MPUMEHEHUS LMD POBbIX
JBOMHWKOB B OTEYECTBEHHOW MpaKTUKe.

Digital twins in production as

one of the directions of digital
transformation of the economy

ABTOpbI: TenbHoOB 10.O.

Dunina a.a.

Abstract: The article describes one of

the areas of digital transformation of

the economy, namely digital twins in
manufacturing. The meaning of the
concept «digital twin» is considered, as
well as a diagram of the application of
this technology is presented. Different
types of digital twins are given according
to two classification criteria. The article
also contains information about the
constraining and stimulating factors for
the development of the digital twins
market. The main suppliers of technology
are highlighted, as well as examples of the
use of digital twins in domestic practice.

Cebinka: https://www.elibrary.ru/item.asp?id=48544732

HaunoHanbHaga Hay4YHO-MpaKTHU4YecKas KOH(bepeHLl,l/Iﬁ «LLVICprBaﬂ SKOHOMMKa: TeHOeHUWMN U NepCneKTNBbI Pa3BUTUA»

(MockBa, 22-23 okTabps 2020 roaa)

M3paTenbcTBO: POCCUIMCKMIN SKOHOMUYECKUM YHUBEPCUTET UMeHM [B. MNMnexaHoBa (MockBa)

AHHoOTauua: B ooknage paccMaTpuBa-
toTca Moaenu UMb pPoBbIX OBOMHUKOB,
NCroNb3yloLmecsa ona MHXMHUPUHIA

MPOM3BOACTBEHHbLIX CUCTEM U B LLMPPO-
BOW TpaHchopMaumMm npegnpuatmnin. Ons
MOCTPOEeHUA Moaenen UMdpPoBbIX 4BON-

BbIMYCK 1. OB30P / TEXHO/IOTMU

HMKOB NCMO/b3YIOTCA CTPYKTYPHbIE U
MMUTALMOHHbIE MeToAbl, METOAbl aHaNM3a
60MnblLLUMX 0ObEMOB AaHHbIX, reHepupye-
MbIX KN6epdU3n4YeckMMm yCTpOMCTBaMMU.
Ona B3anMogencTBms pasnmyHbix Mo-
aenen uMdpoBbIX ABOMHMKOB npea/ia-
raeTcsa MCMoNb30BaTbh MHOMOAreHTHbIe
CUCTEMbI 1 OHTONMOINYeCcKne Moaenu.

Digital twins and digital

transformation of enterprises

Telnov Yu.F.

Abstract: The report examines the models

ABTOpbl: CeMeHKoB K.B., Mpombicnos B.I,, MNoneTbikunH A.TL

KoHdepeHUUa «DyHOaMeHTanbHble MpobaeMbl ynpaBneHus Npon3BOACTBEHHBIMM MPOLLECCaMU B YCITOBUAX Mepexo-

0a K MHAYCTpum 4.0» (Coumn, 06-12 ceHTAabpa 2020 roaa)

M3paTenbcTBO: M3gaTenbCckmnin LeHTp HOYplY

Cebinka: https://mwww.elibrary.ru/item.asp?id=44120915

SD-MmopgenmnpoBaHue

B Haww gHK 3D-MooenmnpoBaHme BCe
HabupaeT 060pPOThHI, CEnYac OHO NpumMe-
HAeTCca He TONMbKO Npu NpodeccrnoHanb-
HOW pa3paboTke, HO 1 B TIOOUTENBCKOM
Mcnonb3oBaHWK. 3D-MoOennpoBaHme
NnpMMeHseTcs BO MHOIMX cdepax, Kak
MPOMBILLAEHHbIX (CTPOUTENBCTBO, BUPTY-
anbHble TpeHaXkepbl, LMPpoBble ABONHU-
KW MPOMbILLNEHHbIX OObEeKTOB U T.4.), HO
1 bonee XyooXeCTBeHHbIX (OM3alH, KMHO,
KOMMblOTEPHbIE UTPbI U T.4.). Ilcmonb3oBa-
HUE STOW TEXHOMNOMMM NO3BONAeT obner-
YNTb PABOTY MHOMMX CMeLMnanmncToB.

3D-MooennpoBaHmMe — COBOKYMHOCTb MH-
CTPYMEHTOB U TEXHOMNOIMMW ON9 CO30aHMaA
06beEMHbIX OO6bEKTOB B LIMPPOBOM MpPO-

of used for engineering production
systems and digital transformation

of enterprises. To build models of
digital twins, structural and simulation
methods are used, as well as methods
for analyzing big data generated by
cyberphysical devices. It is proposed
to use multi-agent systems and
ontological models for interaction of
various models of digital twins.

Cebinka: https://www.elibrary.ru/item.asp?id=44291098

CTpaHcTBe. 3a4acTyto 3D-MmogenmpoBaHme
OOCTUMAeT TaKOro BbICOKOIO YPOBHS, UTO
LUMdpPOBOM OOGBEKT MOYTU HEBO3MOXKHO
OTAMYUTb OT aHaNorn4yHom gotorpadmmn.
Bnarogaps obbeMHoOM Mogenu obbekTa
3HAYUTENbHO YNPOLLAETCA NPOoLLEeCcC ero
n3yvyeHma. OcobeHHO 3To Moe3Ho, Koraa
06bEKT HaxoaMTCAa Ha CTaaumM pPa3paboTKu
NN y>Ke BBeAEH B aKCMIyaTauMto N HET
BO3MOXXHOCTU AeTallbHO MCCrefoBaTb ero
6e3 Bpena cucteme.

CyLecTByeT MHOXXECTBO PasfiINYHbIX MPOo-

rpaMm onga cospgaHua 3D-mMopenen, kaxkaasa

M3 KOTOPbIX BoMblle NoaxoauT nogd Ty Unm
MHYIO 061acTb MPUMeHeHMs. PacCMOTpUM
CpaBHEHWEe HEKOTOPbIX M3 HUX B TabnuLe:
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XapaKTepUCTUKM MpOorpaMMHbIX MpoaykToB 3D-moaenvpoBaHma B8l

Autodesk 3ds Max Blender Cinema 4D Autodesk Maya Komnac 3D
Pycckunin a3bik + + + - +
NuueH3uda npo6Hagqa 6ecnnaTtHo rnpo6Haga npo6bHagq npo6bHagq
MNoppep>xuBaeMble  stl, 3ds, ai, abc, ase, 3ds, dae, fbx, dxf, 3ds, dae, dem, ai, aiff, dae, dxf, dwg, igs, stp, sat, cdw,
dopmarThbl asm, dem, dwg, dxf, obj, x, lwo, svg, dxf, dwg, fbx, dwg, eps, fbx, frw, kdw, spw, a3d,
dwf, fit, iges, ipt, jt, ply, stl, vrml iges, skp, stl, maya, mel, obj, stl m3d
e wrl, obj
nx, obj, prj, prt, rvt,
sat, skp, stp, vrml
CToMMoCTb 1040 $/ron, - 3495 $/rop, 4375 $/3rona 20 $/ron,
O6nacTb MogenuposaHve 3D MooenunpoBa- Mo3faHue 3D mMogenunpoBa- MoOenunpoBaHWe geTa-
NUCMNoJib30BaHUA TeKCTypupoBaHuMe,  HUe, aHuMaumga, 3D rpadpuku, HWe, TEKCTYPUPO- /e C Lienblo pacyeTa
aHMMauma n adpodek- TeKkCTypupoBsa- aHUMaLuma BaHMe, BU3yann-  UNX FEOMETPUYECKUX U
Tbl, BU3yanusaums, HMe 1 Habopbl 0BbEKTOB, PeH- 3auud, aHUMaLUMA MaCcCO-LEeHTPOBOHbIX
Urpbl 1 pasBnede- wenaepos, OEPUHT cUueH, U 3ddeKTbl XapaKTepUCTUK, Mode-
HUga BO3MOMHOCTb BM3yanusaymsa NUpoBaHue aeTanem
pucoBaHus, cneudddek- ON8 nepenaym reo-
BM3yanusaumg, TOB, CO3aHue METPWM B pacyeTHble

PaboTa B nporpamme Autodesk 3ds Max [

6a30Bbl1 BUOEO-
penakTop, Urpo-
BOW OBUYXKOK

TeKCTypbl Ana
TPEexXMepHbIX
06beKTOB

nakeTbl, MOOENNPOBa-
HWe geTanew

L8 nepefayu re-
OMETPWU B MAKEThI
paspaboTku Y1 onga
obopynoBaHua c UMy,
co3faHue nsomeTpu-
UeCKMX N30BparkeHnn
netanemn

BbIMYCK 1. OB30P / TEXHO/IOTMU

Pa6ota B Blender 29

Pa6oTa B Cinema 4D 1
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BbIMYCK 1. OB30P / TEXHONOInn

OcHOBHbIe 3Tanbl MOOEeNMpoBaHUA
—» 1. [NocTaHOBKa 3a4a4u
2. NocTpoeHme MaTeMaTMUYECKOM Mogenm

3. YTOYHEHWMe 3a0a4T C MCMNOoMNb30BaHMEM
MaTeEMaTUUECKUX MOHATNI

4. MNocTpoeHmne MHOoOPMaLMOHHOW Moaenm

5. MNonbop rotoBbIX MPOrpaMMHbIX CPeacTB UMK
CoCTaBfieHMe NporpamMmbl A9 KOMMbloTepa

6. V\cnonHeHWe nporpamMmsbil

—— /. AHaNM3 pe3y/ibTaToB

STanbl MogenmnpoBaHug #4

CyLLecTByeT MHOYXeCTBO Pa3fiMYHbIX BUOOB MOOENNPO-
BaHUA, KOTOPbIE MPUMEHSAOTCH KaK MO OAMHOYKE, TaK U
COBMECTHO, AJ19 CO34aHUSA MPOCTbIX U CNTOXHbIX 06beK-

TOB, AeTanen, 30aHn 1 T.40. Pa3nmyatoT MHOXXECTBO BUOOB
3D-MoaenmpoBaHMg, OCHOBHbIE M3 HUX — MOTMIOHAaNbHOEe U
rnapamMeTpuyeckoe.

B ocHOBe nMonmroHanbHOro MoaenmMpoBaHMa nexxaT rno-
NUTOHbI. MPUHLMM PaboTbl MPOCT — co30aeTca 06beMHas
durypa, koTopada nocteneHHo Npeobpa3syeTca Ana npuaa-
HUA 06beKTy HeobxoammMom dopMmbl. CaM NpoLecc Moae-
NNPOBaHMA aHanorndyeH pebpamM MHOroyrofibHMKa (Yem
nx 6onblle, TeM 60oMblLUe MHOIOYroNbHMK MOXOXK Ha Kpyr) —
yeM BosblUe NONMMIOHOB, TeM Bonee «MagkMM» M MeHee
«yrNoBaTbIM» CTAHOBUTCA OObEKT.

3a OCHOBY MapaMeTPMYeCcKoro MogenmpoBaHmMa bepeTcsa
MaTeMaTuyecKkada Moadesb 34aHNs, C NMOMOLLbIO KOTOPOM
cocTaBngaeTca 3ckm3. B caMol Moaenm ecTb pasfndHble
napaMeTpbl, U3AMEeHAa KOTOPbIE MOYXHO M3MEHATb camy
Mooenb #31,

B apxuTeKkType ocobeHHO NonyngapHo MCrofb3oBaHne
3D-MopgenmpoBaHmMa g co3gaHna LM poBor Moaenm
303aHUSA M ero apxmBmM3a (apxmuTekTypHasa 3D-BM3yanm3aums
30aHK4a). Yacto anga 6onbluen peanncTUYHOCTM BeaeTca
COTPYOHMYECTBO CO CTPOUTENMbHbIMKW KOMMAHUAMUM U apXK-
TEKTYPHbIMU areHTcTBaMun. OHM MpegoCcTaBNAoT AaHHbIe O
TeX UM MHbIX MaTepManax 1 X CBOMCTBaX, KOTOPbIE MOryT
MOBAMATb Ha YCTOMYMBOCTb U HAOEXXHOCTb 30aHUA. DTU
JaHHble BHOCATCA B MPUNOXEHUSA M Cpa3y YUYMUTbIBAKOTCA
npu MooenmMpoBaHMK.

ApPXMBU3 30aHUA, CO30aHHOMO C MOMOLLbIO
MeTOO0B MNOSMIOHANbHOIO W CMIaWHOBOIO
MopenupoBaHug 1961

MpuMep 30aHKd, cMogenmpoBaHHoro B 3D 7

MpwrMep 34aHUs, CMOAENMPOBaHHOro B 3D 8

63



OANOXKECT «TEXHOMOMMU BUPTYAJTbHOWM M OOMOJIHEHHOW PEAJTbHOCTU B OBPA3OBAHUU U T3K»

LleHTp BUPTYyanbHON, AOMOMHEHHOW U CMe-
LLaHHOM peanbHOCTU «[YOKUH Lndpa» 3a-

HMUMaeTCca co3gaHMneM LLNPOKODOPMATHbIX
6a3 3D-mMopenen obopyaoBaHMs, KOTopble

MOYXHO MCMOSIb30BaTb OT MPOCTbIX MPE3€eH-
TauMm 0o OoTPaboOTKM HaBbIKOB MO PEMOHTY
obopynoBaHus.

3D-mopgenu co3gatoTcs B pa3Hbix dopMa-
Tax, onMpadachb Ha cneunduky Mcnonblye-
Moro NO Ha NpeanpuUaTuK, C LLenbko MUHKN-
MM3aLMKM MOTEPDb NPU NEPEXOE U3 OOHOIO
dopmaTa B Apyrom.

3D-Mofenu, cosgaHHble B LieHTpe BUPTyanbHOM, OOMOMHEHHOM U CMeLLlaHHOW peanbHOCTU «[yOKUH Lindpa»

BbIMYCK 1. OB30P / TEXHO/IOTMU

OdopMneHHble cTaTbu U NaTEeHTbI

YOK/UDC: 004.94

AsBTOpbI: YnbaHoBa H.[., TaHacorno O.B.

KOH(ﬁbepeHLLl/lﬂ «HHOBaLWMOHHOE passunTHne I'Ipe,D,I'Ipl/IHI/IMaTeJ'IbCKOl;I AedATeNNIbHOCTU permoHa»

(BpaHck, 25 Hoabpa 2021 rona)

AHHoOTauua: B naHHOW cTaTbe pedb MOET O
NoNynapHOCTU NCMoNb3oBaHMA 3D-Mooe-
NMpoBaHMA B coBpeMeHHOM Mupe. Co-
6paHa nHdopMauma ob ogHKMX N3 CaMblX
M3BECTHbIX MPOrpaMMHbIX obecnedyeHmni,
MO3BONAIOLLMM MONb30BaTeNIAM CO340aBaTb
MoLenu Anga suoeourp, aHMMaLMOHHbIX
dumnNbMOB, MOLeNn OOMOB, AeTanewn U T.4.

Overview of 3d modeling

software products

AsTOpbl: HoBpy3o0Ba I.C.

YKypHan «<ApxmBapunyc»

Ulyanova N.D., Tanasoglo D.V.

Abstract: This article is about the popularity
of using 3D modeling in the modern world.
Collected information about some of the
most famous software that allows users to
create models for video games, animated
films, models of houses, parts, etc.

Ccbinka: https://elibrary.ru/item.asp?id=47691398

Yupegutenu: Serenity-Group, ByTkeBnd BukTop Bacunbesuy

AHHOTauuA: B gaHHOM cTaTbe aHanm3n-
PYOTCA NPOLECChl aAeKBAaTHOMO peLleHmna
BOMPOCOB 06 OpraHM30BaHHOM U HEOpP-
raHM30BaHHOM OBOYYEeHWU U TaK Ha3blBa-
€MOM HarnaaoHoM obydyeHunK, a Tak>Ke o
BOCMMTaATEIbHOM MPOCTPAHCTBE M O COOT-
HOLWEHWMW BOCMNTAHUA 1 BU3yaliM3aunm B
obpasoBaHMK, a TOUHEE O NpoLlecce npea-
CTaBneHunsa rpadpuyeckor MHdpopmalmm
BM3YyallbHO N KMHECTETUYECKMM CNOCOBOM
C MOMOLLbIO MHHOBALIMOHHO-UHbOPMa-
LMOHHbIX TexHoMormm. NpoBegeHHbIM
HaMW aHanu3 nokasarsn, YTo yMeHune Mo-
0ennpoBaThb B cpefe TPEXMEPHOM KOM-
NbIOTEPHOM rPadUKM MO3BOMAET YUYEHUKY

paccMoTpeTb BCe GUrypbl Npm obydeHnm
MPOCTPAHCTBEHHbBIM GUIypPaM B LLUKOSE.

Abstract: This article analyzes the processes
of adequate solution of questions about
organized and unorganized learning

and the so-called visual learning, as

well as about the educational space

and the relationship of education and
visualization in education, or rather

about the process of presenting graphic
information visually and kinesthetically
using innovative information technologies.
Our analysis showed that the ability

to model in the environment of three-

65


https://elibrary.ru/item.asp?id=47691398

66

OANOXKECT «TEXHOMOMMU BUPTYAJTbHOWM M OOMOJIHEHHOW PEAJTbHOCTU B OBPA3OBAHUU U T3K»

dimensional computer graphics allows
the student to consider all the figures
when teaching spatial figures at school.

YOK/UDC: 519.876.5
ABTOopbl: ABepUH B.3., KawinHa X.B.

Ccbinka: https:/felibrary.ru/item.asp?id=46574446

YypHan «JanbHurin BocTok: Mpo6ieMbl pasBUTUA apXUTEKTYPHO-CTPOUTENbHOIO KOMMIeKca»

YupeounTtenu: TUXOOKEaHCKMIN roCcy0apCTBEHHbBIN YHUBEPCUTET

AHHOTauua: B ctaTbe MokasaHbl cro-
cobbl NprMeHeHna 3D-mooenvpoBa-
HK1g, 3D-cnMynaunm 1 BU3yanmsauymm
B CTPOUTENbCTBE N apXUTEKTYPE.

Application of 3D modeling, 3D
simulation and visualization technologies
in building and architecture

DOI: 10.23670/1RJ.2022.120.6.133
ISBN/ISSN: 2303-9868
eISSN: 2227-6017

Averin V.E., Kashina Zh. V.

Abstract: The article provides ways

of application of 3D modeling, 3D
simulation and visualization technologies
in building and architecture.

Ccbinka: https:/felibrary.ru/item.asp?id=47951429

ABTOpbI: BbikoBa K.U., KyabMuueBa E.A., Monoea [.E., Llax6a3aH 9.A.

YKypHan «MexayHapoOHbl Hay4YHO-MCCNeaoBaTeTbCKUIM XKy pHas»

Yupegutenu: MHouBuayanbHbi NnpegnpuHmMmMaTenb CokonoBa MapumHa BnagMMmpoBHa

AHHOTauuaA: B naHHOWM cTaTbe paccMaTpu-
BaeTCHa KOMMbIOTEPHOE ModeMpoBaHue
KaK cnoco6 opMMpoBaHUA aHaNUTUYE-
CKOIo N MNPOCTPAHCTBEHHOIO MbILUNEHUSA
ydawmxcd. OnpeneneHbl nocrnegoBaTenb-
HOCTW 1 ycnoBusa onia GopMmMpoBaHMA
MPOCTPAHCTBEHHOIO M aHaNUTUYECKOro
MbllWwNeHna. OnpeneneHbl MOHATUA MO-
nenb n MogennpoBaHMe, CTPYKTypa CO3-
nDaHuva mopgenu. MNprBeOeHbl HEKOTOPbIE
MPUYMHbBI MCMOMb30BaHMA MOOENTNPOBA-
HVA Ha ypokaX B 06Lleobpa3oBaTenbHbIX
yupexkgeHMax. BoigBneHbl OCHOBHbIE
KOMMNETEHLUWIK, pa3BMBatOLLMECS MPU N3-
YUYEHUMUN N MCMONBb3OBaHMM MOOENNPOBa-
HUA. I3ydeHne MogennmpoBaHna MMeeT

MPaKTUYECKYO 3HAYMMOCTb, T.K. 6OMbLUMH-
CTBO chep AeATeNIbHOCTM UCMONb3YHOT
TpexMepHble TeEXHOMNOrMK, 3HaHME KOTO-
pbIX ABNAETCA BCe 6onee akTyanbHbIM 414
Pa3BUTUA TMYHOCTU. YCKOpPEeHHOe BHeape-
HVe HoBeMnLero obopyaoBaHMa B LLKOSbI
[AeT BO3MOXXHOCTb y4YallMMCs M3ydaTb
MOoAeInpoBaHMe Ha HOBOM YPOBHE.

Development of analytical and spatial
thinking through 3D modeling

Bykova K.l., Kuz'micheva E.A,,

Popova D.E., Shahbazyan Ya.A.

Abstract: This article studies computer
modeling as a method of forming
analytical and spatial thinking of students.

BbIMYCK 1. OB30P / TEXHO/IOTMU

The sequences and conditions for the
spatial and analytical thinking forming
were determined. The concepts of model
and modeling, structure of its creation
were defined. Some justifications for the
use of modeling in classes in general
education institutions were given.

The main competencies developed in
the study and use of modeling were
established. The study of modeling

YOK/UDC: 004.9

ABTOpPbI: KoBanes A.[., LLlectakoBa B.A.

has practical significance since three-
dimensional technologies are used in
most areas of activity, the knowledge of
them becomes increasingly relevant for
personal development. The expedited
implementation of the latest equipment
into schools allows the students to
study modeling at a new level.

Ccbinka: https:/elibrary.ru/item.asp?id=48708153

Hay4dHo-NpakTuyeckasa KoHdepeHLMs CTyAeHTOB KypraHCKOro rocyapCcTBeHHOro yHMBepcuTeTa

(KypraH, 22 mapTta — 02 anpena 2021 rona)

AHHoOTauUuNA: B cTaTbe paccMaTpuBaroTCco
npenmyLLecTBa, He4OCTaTKM M BO3MOXK-
HOCTU Nporpammbl Blender ona o6bem-
Horo 3D-MoOenmMpoBaHMA. MMEOLLEN
LUMPOKME BO3MOXXHOCTM N9 NpUMeHe-

DOI: 10.48081/TTBA5794
ISBN/ISSN: 1680-9165
eISSN: 2788-8770

Author(s): Galinovskiy A.L., Kyaw Myo Htet, Kolpakov V.I.

Journal «Science and technology of Kazakhstan»

Yupenutenu: HAO «TopanrbipoB YHUBEPCUTET»

Abstract: The article is devoted to the
formation of a spray cloud after the
interaction of an ultrajet with an obstacle.
Variants of different mutual arrangement
of the ultrajet and the surface on which the
impact occurs are considered. Evaluation
of the effectiveness of the choice of angle
is carried out by analyzing the values of the
coverage area of the target with a spray,
set at a fixed distance from the impact
site. It is accepted that a large contact

area of the spray with the target surface

is the best possible result.The research

HNA B MalLULMHOCTPOEHWNIN N MPON3BO4-
CcTBe TEXHUKWN Pa3TM4YHOIro HasHa4yeHn4.

Ccbinka: https://elibrary.ru/item.asp?id=46526167

was carried out within the framework of
the RFBR grants 18-29- 18081 and 19-38-
90228\19, the grant of the President of
the Russian Federation for state support
of the leading scientific schools of the
Russian Federation NSh-3778.2018.8 and
grants from the Innovation Promotion
Foundation under the UMNIK-18
program in accordance with contract No.
14727GU/2019 and No. 14549GU/2019.

YucneHHoe 3D-MoaenupoBaHue npouec-
Ca BbICOKOCKOPOCTHOIO pacnbl/ieHUs
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FannHoBckn AJ1., Yr>ko Mbo

XTeT, Konnakos B.WA.

AHHoTauma: CTaTba MocBsLLleHa obpa-
30BaHM0 06naka 6pbI3r Nocne B3anMo-
0EeNCTBMA YNBTPACTPYM C MPEeNATCTBMEM.
PaccMoTpeHbl BapUMaHTbl pa3nmMYyHOro B3a-
MMHOTO PaCnoNOXXeHWa YNbTPacTpym U Mo-
BEPXHOCTU, Ha KOTOPYIO NpomncxogunT yaoap.
OueHkKa 3ddeKTUBHOCTM Bbibopa yrna
OCYLLIECTBAAETCH MyTEM aHanmM3a 3Ha4YeHMm
30Hbl OXBaTa LLenun pacnbiinTeneMm, ycra-
HOB/IE€HHOM Ha PUKCUPOBAHHOM PACCTONA-
HWW OT MecCTa yaapa. NpPUHATO CUNTATb, YTO
6onblUaa NnoLaab KoOHTaKTa pacnblnmMTenda

DOI: 10.48081/RLYO5699

ISBN/ISSN: 1680-9165

elSSN: 2788-8770

Author(s): Zinger A.A., Zhakupov A.N., Bogomolov A.V.

Journal «Science and technology of Kazakhstan»

Yupegutenu: HAO «TopanrblpoB YHUBEPCUTET»

Abstract: This article presents the results of
heat-treated low-alloy steel microstructure
research using the Deform 3D program,
which allows determining the optimal
technological parameters of steel
hardening. The object of research is pipe
steel grade 12CrMoV. To determine and
evaluate the heat treatment parameters
affecting the increase in mechanical
properties, the results of modeling in the
specified program were used. To compare
the results, we used the method for
determining the mechanical properties
during tensile testing (GOST 1497-84).

In order to determine the technological
parameters of heat treatment for obtaining
pipes of a high strength group, the mode
of thermal cyclic hardening of steel was
simulated, followed by low-temperature
tempering, which allows obtaining
properties at the level of: tensile strength —
not less than 931 MPg, yield strength — in
the range 862-1034 MPa, elongation — not
less than 9.0 %.The values of the mode

C LLleneBo MOBEPXHOCTbIO ABNAeTCa Hau-
NyYLLIM BO3MOXHbIM pe3ynbTaToM. Mccne-
[OOBaHWMe BbINOMHEHO B paMKax MPaHToOB
PODU 18-29-18081 1 19-38- 90228\19, rpaH-
Ta MNpe3unaeHTa Poccninckom degepauinm
Ha roCydapCTBEHHYIO MOOOEPXKKY BeOy-
LLIMX Hay4YHbIX LKoo Poccnimckom depe-
paunn HLL-3778.2018.8 1 rpaHToB ®oHaa
COOeNCTBUA MHHOBaALMAM MO nporpamMmme
«YMHWK-18» B COOTBETCTBMU C KOHTPAaK-
ToM N2 147271Y/2019 1 N2 145491Y/2019.

Ccbinka: https:/felibrary.ru/item.asp?id=49278807

parameters were selected according to the
recommendations: heating temperature —
860 °C; tempering temperature — 150 °C.
The results of modeling the heat treatment
process were confirmed by tensile tests,

as a result of which mechanical properties
were obtained: tensile strength — 1093

MPa, yield point — 937 MPa and relative
elongation = 11.4 %, corresponding to the
property values of the Q125 strength group.

MporHosnpoBaHne MexaHun4e-

CKMX CBOMCTB CTasin C UCMOJIb-

30BaHUWEM KOMMbIOTEPHOIo Mo-
aenunpoBaHua B Deform 3D

3unHrep A.A., XXakynos A.H.,

Boromonos A.B.

AHHOTauumd: NpepfcraBneHbl pesynsraTbl
ncecnegoBaHUAa MUKPOCTRYKTYPbI TEPMO-
06paboTaHHOWM HU3KOMErMpPOBaHHOWM CTanm
C UCMoNb3oBaHMEM MporpamMmbl Deform
3D, no3BonqaoLen onpenennTb onTMManb-
Hble TEXHOTOrNMYecKne napamMeTpbl yrnpou-
HeHusa cTann. OBbeKTOM MCCNefoBaHMSA

BbIMYCK 1. OB30P / TEXHO/IOTMU

aBnaeTca TpybHasa cTtanb Mapku 12CrMV.
Onga onpeneneHnsa M oLEHKM MapaMeTpoB
TepMo06pPabOTKM, BANAIOLLMX Ha MOBbILLE-
HMe MexaHU4YeCcKMx CBOMCTB, Oblnun 1c-
MNOJSIb30BaHbl pe3ynbTaThl MOOAENNPOBaHUS
B YKa3aHHOWM nporpamMme. [1519 cpaBHeHMA
pe3ynbTaToB MCMOb30BaIMMETO onpeae-
NeHNa MexaHMYeCKMX CBOUCTB MPW UCTbl-
TaHWK Ha pacTaxkeHue no NOCT 1497-84.C
Lebto onpeneneHmns TeEXHOMOrmM4YecKmx
napaMeTpoB TepPMOObPaboTKM ANa Nony-
YeHMsa TPY6 rpynmnbl BbICOKOM MPOYHOCTU
©bln CMOOENMNPOBAH PEXUM TEPMOLMKIIN-
4EeCKOro yrnpoYHeHMsa CTanm ¢ nocneny-
IOLLLMM HU3KOTEMMEPATYPHbIM OTMYCKOM,
KOTOPbIM MO3BONSET NOYYMNTb CBOMCTBA
Ha ypOBHe: Npeaen NpPoYHOCTM MpKU pacTa-
XEHUM — He MeHee 931 MIa, npenen Teky-

DOI: 10.21122/2227-1031-2021-20-1-5-9
YOK/UDC: 624.94.014

ISBN/ISSN: 2227-1031

eISSN: 2414-0392

Author(s): Leonovich S.N., Riachi J.

Journal «Science and technique»

yecTu — B AMana3oHe 862-1034 MTl1a, oTHO-
CUTenbHoE yalinHeHne — He meHee 9,0 %.
3HavyeHMa NapaMeTpoB MOLENMNPOBaHMA
OblNM BbIOpPaHbl B COOTBETCTBUM C yYETOM
XMMUNYEeCKOro cocTaBa CTann: TeMrepaTtypa
Harpesa — 860 °C, TeMnepaTtypa OTrycKa —
150 °C. Pe3ynbTaTbl MOOENMPOBAHMA MPO-
Llecca TepMoobpaboTKy OblN MOATBEPK-
OEeHbl UCMbITAHUAMM Ha PaACcTaAXKeHue, B
pe3ynbraTe KOTOPbIX OblIV MOy4YeHbl
MexaHUn4ecKme CBOMCTBa: Npenen npoYHo-
CTU MpW pacTsiXkeHnm — 1093 MTla, npenen
TekyyecTn — 937 Mlla 1 oTHOCKUTENbHOE
yonmHeHue — 11, 4%, COOTBETCTBYIOLLME 3HA-
YeHMAM CBOMCTB rpynnbl MpoYHOCTM QI25.

Ccblinka: https://elibrary.ru/item.asp?id=49278812

Yupegutenu: EGJ'IOpyCCKI/IIZ HaLMOHAaNbHbIM TEXHUYECKNIA YHUNBepCUTET

Abstract: Owners and construction
mManagement are in permanent search
to increase competitiveness, reduce cost
and time and maintain a high quality of
products and services. In this objective
project management tend to organize
work execution by implementing
comprehensive, linked and sequential
processes, making full use of every work
effort and limiting work duplication and
rework. Since the '90s, the 3D-modeling
is used to coordinate, plan, build and
manage future structures. The BIM
approach proposes to stakeholders to
participate in an intelligent centrally
shared 3D-model making use of every
contribution to this model, facilitating
the coordination, solving the interfaces,
reducing duplication efforts and

carrying the developed data information
throughout the life cycle of the structure
and beyond the construction phase.
Completing a complex structure requires
an important level of design management
and coordination of the interface

between architect, designer, mechanic,
electrician, and other designers...

3D-MopennpoBaHue Ang Xus-

HEHHOIo LMKJ/1a COOpPYXXEeHUS

NeoHoBuY C.H., Prnawm »XX.

AHHoTauna: COBCTBEHHUKM N PYKO-
BOOUTENN CTPOUTENDBCTBA HAaXOOATCA

B MOCTOAHHOM MpoLecce NoBblLLIEHUNS
KOHKYPEHTOCMNOCOBHOCTM, COKpaLLEeHNA
3aTpaT U BpeMeHW, Mogaep>xaHms BblCO-
KOro Ka4yecTBa npoayKunm n ycnyr. Llenb
yrnpaBfieHNd NpoeKTaMn — OpraHM3oBaTb
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BbIMOIHEHME PaboT NyTeM peanmsaumm
KOMTMMJIEKCHbIX, CBA3aHHbIX 1 Nocneno-
BaTE/IbHbIX MEPOMPUATMN, B MOTHOM
Mepe MCMNoNb30BaTb OrpaHMYeHnsa ay-
6nunpoBaHua nepegenok. C 1990-x ronos
3D-MooenmnpoBaHMe NCnonb3yeTca Anda
KoopAuHaUMK, nNiaHMpoBaHMs, CO30aHMaA
M DKCMNyaTaunm ByayLlero CoOopyXeHums.
BIM-nogxop npen/fiaraeT 3anHTEpeco-
BaHHbIM CTOPOHAaM y4acTBOBaTb B 06OLLEN
MHTennekTyanbHow 3D-Mogenu, obner-
Yyas KoopamHaLMIo, pellas MHTepdencsl,
yMeHbllUada ycunma no ayenmpoBaHuio

DOI: 10.32737/0005-2531-2021-2-94-100

YOK/UDC: 544.344.015.3: 546.71'81'86/24

ISBN/ISSN: 0005-2531

elSSN: 2522-1841

Author(s): Orujlu E.N., Mammadov A.N., Babanly M.B.

Journal «Azerbaijan chemical journal»

COXpaHasa MHopMaL Mo O pa3paboTaHHbIX
OAHHbIX Ha MPOTAYKEHUU BCEMO YKU3HEHHO-
rO LMKIa KOHCTPYKLMM 1 MO 3aBepLUeHnmn
3Tana cTpouTenbCcTBa. 19 BbiMONHEeHUs
CNOYXHOM CTPYKTYPbl B3aMMOOENCTBUSA
HEeOBXOAMMbI BbICOKUI YPOBEHb yrnpaBs-
NEeHUsa NPOEeKTUPOBaHMEM U KOOPOAMHA-
LA MHTepdenca Mexay apXMTEKTOPOM,
KOHCTPYKTOPOM, MEXaHUKOM, 3NeKTPU-
KOM W1 OPYTrMMU MPOEKTUPOBLLMKAMMU...

Ccbinka: https:/felibrary.ru/item.asp?id=46227796

YupeouTtenu: HaumoHanbHas akageMus Hayk AsepbainokaHa

Abstract: An analytical method was
used for 3D modeling of crystallization
surfaces of the MnTe-SnTe-Sb2Te3
system based on the existing data of
boundary systems and a small number
of experimental DTA- measurements. All
analytical dependencies temperatures
on composition for liquidus of the binary
and three-system were obtained using
the 2D and 3D options of the OriginLab
software. The obtained results allowed us
to visualize the crystallization surfaces of
the phases based on initial components
of the MnTe-SnTe-Sb2Te3 system as

a separate form and in one graph.

3D aHanuTn4yeckoe MogenmMpoBaHue
KPUCTa/JIN3aLMOHHbIX MOBEPXHO-
cTen cucteMbl MnTe-SnTe-Sb2Te3

Opymxny 2.H., Mamenos A.H.,,

BabaHnbl M.B.

AHHOTaUMA: [1Na TpexMepHoOro Mogenm-
POBaHMSA MOBEPXHOCTEN KpUCTaNImM3aumm
cucteMbl MNTe-SnTe-Sb2Te3 ncnonb3o-
Bafica aHaIUMTUYECKMM MeTO Ha OCHOBE
MMEIOLLMXCA OAHHbIX TPAaHUYHbIX CUCTEM
M HEBONbLLIOIro KOMMYECTBa aKCNepuMeH-
TanbHbIX ATA-3MepeHnn. AHanUTU4ecKmne
33aBUCUMOCTU TeMMepaTyp OT COCTaBOB
419 NTMKBUAOYCOB UccnenyeMom TPOMHOM
CUCTEMbI U MPAHUYHbIX BUHAPHbBIX CUCTEM
nosflyd4eHbl C McnofibsoBaHmem 2D n 3D
dyHKUMM nporpamMmmbl OriginLab. Mony-
YeHHble pe3yfbTaTbl MO3BONWAM BU3Ya-
NM3MPOoBaTb MOBEPXHOCTU KPUCTasIn3a-
L da3 cuctembl MnTe-SnTe-Sb2Te3.

Ccblinka: https:/felibrary.ru/item.asp?id=46227796

BbIMYCK 1. OB30P / TEXHO/IOTMU

il

YyebHble NMPUNOXXEeHUNA-CUMYIATOPDI

nabopaTopHbIX Npnbopos

ONa MOGUSIbHbIX YCTPOMUCTB

CrMynaTop nabopaTtopHbIX Nprbopos
(cumynaTtop J1IM) — 3TO MHCTPYMEHTapui,
MO3BOMAOLLMM PACLLUVPUTb BO3MOXXHOCTM
obpazoBaTenbHoro npouecca . B co-
BPEMEHHOM MUpPe TEXHONOMMIN OCOBEHHO
Ba)XHO MCMOMb30BaTb MOoJOOHbIE MHHOBA-
LMOHHble MeToabl 0By4YeHUsa B y4ebHbIX
3aBefeHnax, Tak Kak 3TO NOBbIWAET UHTEe-
pec oby4atoLmxca 1 yBenmimnBaeT 6e30-
MacCHOCTb MPOBOAMMBbIX SKCMNEPUMEHTOB.
OcobeHHO nonesHo byaeT MCMoNb30BaTb
nabopaTopumM B Hayane npouecca oby4ye-
HUS, KOraa y YY4eHUKOB ellle HET BCex He-
06Xx0QMMbIX 3HaHWMI O NpeaMeTe. Micnonb-
30BaHMe 0BblYHbIX TabopaToOPHbIX PaboT
MOXET MPUBECTU K HewenaTesbHbIM MCXO-
0aM, @ CUMYNATOPbI MOMHOCTbBIO 3aLUMLLLA-
tOT OT HMX. EAUHCTBEHHYIO CITOXHOCTb Ha
OAHHbIM MOMEHT NMpeacTaBnsaeT npoLuecc
BHeOpeHUda cnuMynaTopos J1I' B coBpeMeH-
Hble y4ebHble 3aBeeHNs, Beb OH TpebyeT
MHOTO BTOXXeHUI. TakyKe TeopeTUKo-MeTo-
O00rMYyeckme OCHOBbLI UX BHeOpeHUa elle
He 00 KOHLA U3Yy4YeHbl.

MpuMep BUPTYanbHoOM nabopaTopmnm

paCCMOTpl/IM OCHOBHbIE MNMpenmyLlecCTBa

cmnmynaTtopos J1MT:

HeobxoOMMOCTb B 6OJIbLLOM KoiMYecTBe
obopynoBaHMSA 1 PeaKTVUBOB OTMaaaeT,

Te DKCMEePUMEHTbI, KOTOPble HEBO3MOYKHO
MpoBecTV B 1abopaTopu, MOXKHO CMOLe-
NNPOBaTb B CUMYNATOPAX;

Ntobble aKCMepUMeEHTbl B CUMYyNAaTopax
J1M abcontoTHO 6e3onacHbl 19 YefloBekKa,
Oayke B criydae olwmbku,

yBenmumBaeTcs o6Llaa CKOPOCTb MNpPo-
BedeHWs SKCMNEePMMEHTOB, TaK KaK MOXHO
NEerko NoMeHATb BBOOHbIE AaHHbIE,

CYLLECTBEHHO CHM)KaeTcH BpeMs obpa-
OOTKM PEe3ynbLTaTOB SKCNEepUMEHTA.

KoHeuHo, cumynaTtopsbl J1IN' nMeroT 1 cBou
HeOoCTaTKU:

OTCYTCTBME HEMOCPEOCTBEHHOIO KOHTaK-
Ta C 0ObeKTOM MccnenoBaHMg, Mprnbopamm
M anmnapaTtypou;

nponagaeTt pasBUTHUE NPAKTUYECKUX Ha-
BbIKOB paboTbl ¢ 060pyaoBaHMEM;

He BCe 3KCMNePUMEHTbI 1 peakL M MOryT
ObITb MPaBUNbHO CMOOENMPOBAHDbI;

OTCYTCTBME TaKTUIbHbIX OLLYLLIEHWI;

3a4acTyo MoLenu B CUMyNgaTopax UMetoT
YNPOLUEHHbIV BUA,

CumynaTtopsbl J1I' genartca Ha gBa OCHOB-
HbIX TMMNa, NepBbI — NabopaTtopumn-«ne-
COYHMUbI». B HMX Monb3oBaTem MOryT
MCMoNb30BaTb Ntoboe U3 NpenocTaBneH-
HOro obopynoBaHUa 1 Ntobble PeaKTUBbI B
MpPOn3BOSIbHOM MNopaaKe.

Ha caMoM gene y aToro Tmna nabopa-
TOPHbIX MPUNOXKEHUN €CTb MHOYKECTBO
HEeOOCTaTKOB, XOTb OHW K PacCUYMTaHbl Ha
NPUMUTUBHbIE SKCMEPUMEHTbI, HarNpuUmep,
3a4acTyto NporpamMMa NuLleT HenpaBUb-
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HOe ypaBHeHWNeE peaKun B XMMNYEeCKNX
SKCrNnepmMeHTax, ocobeHHOo B HeCTaHOapT-
HblIX.

BTopow Tun nabopaTtopui npeanonaraet
HaM4YMe MHCTPYKLUMM 1M YeTKOro nopsaka
NeNCTBMN, B3aMMOOENCTBMA C peaKTMBa-
MM B onpeaeneHHoM nopsake. AnropmTtm
peLlleHns 3a4a4mM BIOYKEH B MpOorpaMmmy
Ha YPOBHE Koaa, MO3TOMY OLLUMOGOK B 3TOM
Tune cumMmynatopos J1IN He 6biBaeT.

JTabopaTopwusa c 3agaHneM

CumynaTtopbl J1I MOYXKHO MCMOMb30BaTb
019 CaMOCTOATeNTbHOWM PaboTbl CTYAEHTOB.
MpenogaBaTeNb B 9TOM Crly4ae BbIMOMHAET
PONb KypaTopa, KOHCYbTaHTa, KOHTPOMW-
PYeT U OLLeHMBAET pe3y/ibTaT CaMOCTOs-
TenbHOM PaboTbl CTyAeHTOB

NabopaTopua-«necodHmnuar»

NMpoeKTbl

B KOHTEeKCTe BHeapeHunsa cumynaTopos J1I B npoLuecc obydeHUa peanmsoBaHbl criefyto-
LMe MpOoeKTbI:

dusumka

COOpPHUK BUPTYanbHbIX TabopaTopHbIX paboT no pusmke.
MNpunoXeHe No3BoNAEeT CTYOEHTY MPOBECTU BUPTYaslbHbIN
SKCMEePUMEHT, MPOBEPUTb CBOM AEWNCTBUA U pacyeThl.

CucteMHble TpeboBaHua: Android 6.0 1 Bblille
ABTOpbI: [YOKMH LUMdpa

BbIMYCK 1. OB30P / TEXHO/IOTMU

Hydromech
CO0pPHUK BUPTYanbHbIX NabopaTopHbIX paboT «fmapomMexa-
HUYEeCKMeE MPOLLeCChbi».

CucreMHble TpeboBaHua: iOS 9.0 1 Bbille, Android 6.0 1
BblLLe
ABTOpbI: [YOKMH UMdpa

MassTransfer
MaccoobMeHHble NpoLecchl — COOPHUK BUPTYanbHbIX fa-
6opaTOPHbIX PaboT.

CucrteMHble TpeboBaHus: iOS 9.0 1 Bbile, Android 6.0 u
BblLLe
ABTOpBbI: [YOKMH UMdpa

Oil Platform Feasibility
MpakTuyeckaa paboTta ona cTyoeHTOB By30B HedTerasoBo-
ro npoduns.

CucrteMHble TpeboBaHus: iOS 9.0 1 Bbille, Android 4.1 u
BblLLe
ABTOpbI: [YOKMH LUMdpa
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EnerTrade
Energy Trading Simulation — cumynatop
TpenanHra aHepreTMYeckmx nNpoayKToB.

CucrteMHble TpeboBaHua: iOS 9.0 1 BbiLLe,
Android 4.1 v BbiLle
ABTOpbI: [YOKMH UMdpa

HedTenpombicnoBasa xmmMusa

[JaHHoe yyebHoe NpunoyxxeHmne — cbopHUK
BUPTYanbHbIX TabopaTopHbIX PpaboT no
HedTeNnpPOMbICITOBOM XUMUN.

CucteMHble Tpeb6oBaHua: iOS 10.0 1 BbiLLE,
Android 5.1 v BbiLwe
ABTOpbI: [YOKMH UMdpa

SubseaEquip

JaHHoe npunoxeHne aBnaeTca JononHe-
HUEeM K KHUre «ObopyagoBaHMe Ona nogBo-
OHOWM Oo0ObIYM».

CucrteMHble TpeboBaHua: iOS 11.0 1 BbiLle,
Android 5.1 v BblLle
ABTOpPbI: [YOKMH UMdpa

MasoxmnmMmua
BupTyanbHble nabopaTtopHble paboTbl Mo
ra3oxmmMmu.

CucrteMHble TpeboBaHua: Android 5.1 u
BblLLe
ABTOpPbI: [YOKUH LMdpa
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BupTtyanbHaa na6bopatopua onga usyde-
HUA XapaKTePUCTUK ABUIraTeNna BHYTPeEH-
Hero cropaHus

MporpamMma aBngeTca BUPTyanbHOM Na-
6opaTopuen asuraTenei BHyTpeHHero
CropaHug, No3BongtoLLas NPOBOAUTb
3KCMNepUMEHTbI MO pacyeTy NapaMeTpoB
OBurateneu, NPUBIMMKEHHbIM K peanbHbIM
YCNOBUAMM, ON19 NPUOBpeTeHUa CTyaeHTa-
MW 3HaHWW M OMblTa.

Tun 3BM: IBM PC-coBmecT. MNMK.
OC: Windows 10.
ABTOpPbI: bpuTtaH A A, Cngopos A.lO., Ma-

Kyxa J1.B., Mncapes N.C., HenomHawmm O.B.

JTabopaTopusa yHMBepcasibHOM TOKapHOM
n ppesepHom 06paboTKU B cpene BUPTY-
anbHoM peanbHocTU (VR)

MporpamMma pa3spaboTaHa ona CUMyNauUnm
pPaboTbl Ha yHMBEPCaNbHOM MeTannoo0-
6pabaTbiBatoLLeM obopyaoBaHMK B cpeae
VR, a TakKe Ong oby4yeHua 1 noaroToBKU
TPpyOoOBOroO COCTaBa.

Tun 9BM: IBM PC-coBmecT. INK.

OC: Windows 7 1 BbiLLe.

ABTOpPbI: AcnaHoB P.3. ApteMbeB N.A,,
®ponos A.A., XabbatynnuH P.P., LUNWKMH
N.H.

MporpamMmMa onga c6o0pKu na6opaTopHbIX paboT B XMMUYeCKon nabopaTopumn B BUPTY-

a/IbHOM peasibHOCTU

MporpamMma BK/OYAET anropUTMbl B3aMMOOENCTBUSA C peakTMBaMM M 06opyaoBaHMEM
B XMMUYecKoM NnabopaTopum ana nposeaeHms nabopaTtopHbIx paboT Mo XMMKUK B O4YKax

BUPTYaNbHOW peanibHOCTM.

Tun 9BM: IBM PC-coBmecT. INK.

OC: Linux, MacOS, Windows 95/98/2000/XP/7/8/10.
ABTOpbI: KaTyHUH B.B., M3BekoB [.B., Co6ko M.A., KaTyHuH B., Cobko A.A.

BupTtyanbHaa na6bopartopuda

BupTyanbHaa nabopatopua npeactaBngaeT cobor KOMMIEKT YPOKOB Mo MHopMaTHKe, B
KOTOPbIX MPOXOAUT CUMYNALMS B BUPTYaribHOW cpeae.

Tun 3BM: IBM PC-coBmecT. MNK.

OC: Linux.

ABTOpbI: AnvcyntaHoBa 3.[., MonceeHko H.A,, TacyeBa M.P.
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dusmnyeckasa nabopatopmsa B BUPTyasrlbHON peanibHOCTH

MporpamMMa NpegHasHadeHa g co3gaHMa KoMMNeKca anga nposeaeHmna nabopaTtopHbIxX
PaboT No dU3MKe: YTeHre MEeTOANYECKMX MaTepuanos, NposeaeHme paboThl, TeCTUPOBa-
HMe Ha 3HaHWe MaTepuana, reHepauma oTdeTa.

ABTOpPbI: Eropos [.A.

BupTyanbHasa nabopatopus «TexHU4eckoe o6cny)MBaHMe U PEMOHT y3/10B U arpera-
TOB BMI1-2»

MporpaMma npegHasHayeHa ans UCrofb30oBaHMA B 06pa3oBaTe/ibHOM npouecce ¢ Lesbto
npuobpeTeHna 3HaHMM 06 YCTPOMCTBE, KOHCTPRYKLIMM U MpaBuiax TeEXHUYECKOro obcny-
YKUBAHUA M PEMOHTa Y3/10B U arperatoB BMIM-2 ¢ dyHKUMAMK KaK 0bydeHUs, Tak U TeCTU-
pOBaHMUA.

Tun 2BM: IBM PC-coBMecT. K.
OC: Windows.
ABTOpPbI: [puropbeB P.P., ConoBbeB M.A,, baTpakos [.C., JTn3aHoep H.A.

BupTyanbHasa nabopaTtopus

MporpamMma nNpeacTaBnaeT cobo oHNamH-NAaTdopMy, NpeagHasHavyeHHy O149 pa3me-
LeHus notpebHocTen MAO «a3npom HedTb», Hy)KOAOLLErocs B yCnyrax no nposeaeHumto
nccnegoBaHMIM MNAcTOBbIX CUCTEM, BoMO0B 1 NabopaTopuin. [porpaMMa MCnosb3yeTcs
019 3aKoYeHUsa AOroBOPOB C MOTEHLMANIbHBIMU UCMONMHUTENAMM.

Tun 3BM: K Ha 6a3e npoueccopa Intel nnm AMD.

OC: Linux.

ABTOpbI: Kapnos MN.A., YnpkyHoB K.C., Megsenes [.H., Babakos A.B., Monakosa E.E., MyLw-
koBa A.OD.

MporpamMma BpaleHUda o6beKTOB A4S BUpTyanbHoM naéopatopum MNasnpom
MporpaMma No3BoNFAeT BpaLlaTb 06beKTbl B 3D MPOCTpaHCTBE MO BbIOPaHHbIM 0CaM (X, Y,
Z). CKOpOCTb, C KOTOpOM 0O6beKT ByaeT BpallaTbcs, 3agaetca ymcnom ot O go 100.

Tun 3BM: IBM PC Ha 6a3e npoLeccopa x86.
OC: Windows 10.
ABTopbl: Kaszakos [.B., Jlnxonetos M.[., Opo3gos A.A., CeMmeHoBCKMI B.B.

MporpaMmma NoacKasoK AN BUpTyasnibHon na6bopatopuun MNasnpom
MporpaMmMa OTBEYaET 3a Pa3/IMYHbIe BUObl MOOCKA30K Ha CLIEHaX, KOTopble MoMoratoT
Nosb30BaTesNto.

Trn 2BM: x86, 64 pa3paga.
OC: Windows 10.
ABTOpbI: Kazakos [.B., boncyHoBckaa M.B., [lpo3gos A.A., CeMeHOBCKUI B.b.
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MporpamMMma cueHapues ong BUpTyanbHon naéopatopumn Masnpom
MporpaMmMa oTBeYaeT 3a KOHTPO/b BbIMOMHEHWA cLieHapua NabopaTopHbIX paboT.

Tun 2BM: x86, 64 pa3paga.

OC: Windows 10.

ABTOpbI: Kynuos A.O., TuxoHoB [.B., PaznHkMHa E.M., IeTpeHqa KO.K, Opo3gos A.A., CeMe-
HoBCKWMI B.B.

MporpaMMma UHTEPaKTUBHbIX 06bEeKTOB A1 BUpTyanbHoOM nabopatopuu MNasnpom
MporpamMma npefHasHadeHa a8 B3aMMOLEeNCTBUA C MHTEPaKTUBHbIMUK OBbeKTaMu.

Tun 2BM: x86, 64 paspsaoa.

OC: Windows 10.

ABTOpbI: Kazakos [1.B., TuxoHoB [1.B., PaznHkmnHa E.M,, MNeTpenHa KO.K,, po3goB A.A., Ceme-
HoBCcKMM B.B.

B paMKkax npoekTa No co3gaHuto LleHTpa KONNeKTUBHOMO NOMb30BaHUA «TEXHONOMMUN U
TpaHcnopT rasa» NAO «Masnpom» B CaHKT-INeTepbyprckoM MofMnTEXHMYECKOM YHUBEP-
cuTteTe MNeTpa Benukoro (CN6IMY) oTKPbINO BUPTYabHYO 1ab0paToOpUIo C BO3MOXKHOCTbIO
MHTEPaKTUBHOIO B3aUMOLENCTBUS.

BupTtyanbHaa nabopatopud MAO «a3npom»

Y4yebHbIM MporpaMMHO-annapaTHbIM KOMMIEKC BbIMOHEH Ha 6a3e peanbHO MPUMEHS0-
Lleroca Ha o6bekTax NAO «[Masnpom» NporpaMMHoOro komMmnnexkca «APIMYC» nponsBoacTsBa
KOMMaHMK «CnctemMa-cepBmC» (0OQMH N3 OCHOBHbIX MOCTaBLLUMKOB CUCTEM YMpPaBNEeHUS
MAO «lMa3npomy»).



78 OANOXKECT «TEXHOMOMMU BUPTYAJTbHOWM M OOMOJIHEHHOW PEAJTbHOCTU B OBPA3OBAHUU U T3K»

OdopMneHHble cTaTbU U NaTeHTbI

Homep cBuaeTenbcTBa 0 rocyAapCcTBEHHOM perncrpaumm nporpaMmmbl ansa 3BM: RU 2022618753

AsTopbl: (puropbes P.P., ConoBbeB M.A., Batpakos [.C., JlusaHgep H.A.

AHHoOTauus: lNporpamMma npegHasHa4vyeHa
0J19 MCMOMNb30BaHMA B 06pa3oBaTelbHOM
nmpoLecce C Lenbio NprnobpeTeHna 3HaHNM
06 YyCTPOWMCTBE, KOHCTPYKLMM U MpaBuMiax
TEXHWYECKOTOo 06CNY»KMBaHUA M PEMOHTA
y310B 1 arperatoB BMI1-2 ¢ dyHKLUMAMM
Kak oby4yeHud, Tak 1 TecTupoBaHua. B BUp-
TyanbHOW NabopaTopumn Ncnonb3yeTca OBa
pexxrnMa paboTbl: 1. PexknM «ObydeHme» —
npepocTaBngeT oby4yatollemMyca cBoboa-
Hoe B3anmMoaemncrtame mexxgy bMI1-2 n ero
y3namu m arperataMmm. ConpoBOXXOAETCH
TeopeTnyeckom MHbdopmMaumen ob obbekTe
N3y4YeHMs: ONMMCaHMe KOHCTPYKLMK, Ha-
3HaYeHMe, TEXHONOMMYECKMM MPOLLeCCOM
cbopKU/pPasbopKu € MySTbTUMEOUNMHOM

noaaepP»XKoM aHMMMPOBAHHOIO MOMOLL-
HWKa. B naHHOM cny4yae Npom3BoamTCA
obyueHUne paszbopKm LEHTPOBEKHOIO
MacrnooumctuTensda MU-1. 2. PexxmnMm «Bbl-
MnonHeHne HopMaTMBa» — NpPeaocTaBNaeT
BO3MOYXHOCTb Oby4atoLemMyca oTpaboTaTb
HOPMAaTMBbI MO TEXHMYECKOM NOAroTOBKe
C YY4ETOM peanibHOro BpeMeHu 1 BbiCTaB-
NeHreM OLLeHKM 3a BbIMO/IHEHME HOpP-
MaTMBa B COOTBETCTBUM CO COOPHUKOM
HOPMAaTMBOB C BU3yanu3aumen peKoMeH-
JaLmnii No BbigBNEHHbIM OLIMOKaM. Tun
2BM: IBM PC-coBmecT. MNK; OC: Windows.

Cebinka: https://mwww.elibrary.ru/item.asp?id=48493653

Homep cBuaeTenbcTBa O rocyAapCcTBEHHOM perncTpaumm nporpamMmbl ans 3BM: RU 2021665186

ABTOpbI: KapnoB U.A., YupkyHoB K.C., MeaBepeB [.H., Ba6akoB A.B., Monsakosa E.E., MywkoBa A.®.

AHHoTauus: NporpamMma npencraBnqaeT
cobom oHNamH-NnaTthopMy, NpegHasHa-
YeHHYto N9 pasMelleHna notTpebHocTen
MAQO «a3npoM HedTb», HyXaatoLlerocsa B
ycnyrax no NnpoBeaeHuto MccneaoBaHni
MAacToBbIX cucTeM, dnonaoB 1 nabopa-
TOpUK. NporpaMmma UCcnonblyeTca a4
3aK/1KOUYEHMA OOrOBOPOB C MOoTeEHUMab-
HbIMU McrnoNHUTENAMU. DYHKUMOHASb-
Hble BO3MOXHOCTUW: CO30aHMe 3aMpoCcoB

C onmcaHmeM noTpebHOCTU Ha nccrne-
[JOBaHMe CO CTOPOHbI 3aKasumka NAO
«[[@a3npoM HedTby; pasMelleHe gaHHbIX O
npubopax, UCcrnegoBaHUAX M NporpamMmmax

MccnegoBaHMIM, KOTOpble BHELWHAA Nabo-
paTopMa NO OTHOLLUEHUIO MOXXET BbIMOS-
HUTb Anga MNAO «[Ma3npoM HedTb»; OTKIMK
nabopaTtopmm Ha 3anpoc; MOUCK M BPOHM-
poBaHKe NPUOBOPOB N MCCNeaoBaHMI B
nabopaTtopmm co cTopoHbl NMAO «Masnpom
HedTb», co3gaHmMe WabnoHa 3akasa npu
OOCTUXKEHWN JOFOBOPEHHOCTEN Ha NPO-
BeAeHue nccnegoBaHum; NpuUcBoeHmne
penTmnHra nabopaTopmaM No pesynsraTtam
coTpyaHu4yecTBa. Tun 3BM: MK Ha 6aze
npoueccopa Intel nnmn AMD. OC: Linux.

Ccbinka: https://www.elibrary.ru/item.asp?id=47117145
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elSSN: 2311-6099
AsTOpbl: AcaHoBa X.K., ApoBas E.I1O.
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AHHOTaUMA: Ha cerogHALWHMM OeHb MHO-
rve npenogaBaTenivt XMMMKM 1M B TOM Ymncne
npenogaBaTen HEOPraHMYEeCKOM XMMUK,
Mcnosnb3yloLllme BMpPTyasbHble nabopaTtop-
Hble, B OCHOBHOM MCMOAb3YOT UX TOMbKO
019 BHeayaUTOPHOM paboTbl CTyAeHTOB
NN opraHn3saumMm NPOeKTHOM GOopPMbI
paboTbl. 149 onpeneneHmna GakTopos,
OrPaHUYMNBAOLLMX MPUMEHEHWE BUPTY-
anbHbIX NabopaTopm Ha NPAKTUYECKMX
3aHATUAX MO HEOPraHMYECKOMN XMMUN,
©blN0 NpPoM3BEeaeHO UCcefoBaHMe. A
TaKyKe ONnga Toro, 4YTobbl co30aTb METOO0-
NOrnto BbICOKO3PDEKTUBHOIO MCMOMb30-
BaHMA NabopaTopui Ha MPaKTUYECKMX
3aHATUAX MO HEOPraHMYECKOM XMMUMN.

Methodology creation for the highly

HoMmep naTteHTa: RU 129918

ABTOpbI: Ocag4yun B.M., DuHowunH O.A.

Ccbinka: https://www.elibrary.ru/item.asp?id=48369577

efficient use of virtual laboratories

on inorganic chemistry

Asanova J., Yarovaya E.

Abstract: At present, teachers of
Chemistry, including teachers of
Inorganic Chemistry, who use virtual
laboratories, mainly use them only for
extracurricular work of students or the
organization of a project form of work.
Research has been conducted in order
to determine the factors limiting the
use of virtual laboratories in practical
classes in Inorganic Chemistry, and also
to create a methodology for the highly
efficient use of laboratories in practical
classes in Inorganic Chemistry.

Cebinka: https://www.elibrary.ru/item.asp?id=48156502

HoMep cBupeTenbcTBa 0 rocyaapcTBEHHOM permcrpauum nporpamMmmol ans 3BM: RU 2022661124

AsTOpbl: AnncyntaHosa 2.[4., MouceeHko H.A,, Tacyesa M.P.

AHHoOTaumua: BupTyanbHaa nabopaTtopma
npencraBnaeT cobo KOMMNEKT YPOKOB
Mo nHdopMaTMKe, B KOTOPbIX MPOXoauT
CUMYNALMa B BUPTyanbHoM cpepe. MNpo-
rpaMma obecreumBaeT BbIMNOIHEHME Crie-
ayroLmx GyHKLUMIN: obpaboTka Tabnuy,

M 3aHeceHue gaHHbIX B B; xpaHeHne

M 06paboTka AaHHbIX O BAOAAX; XpaHe-
HVe N 06paboTKa AblHHbIX O 3aKa3ax;
oTOOpaXKeHMe 3aHeCeHHbIX AaHHbIX; pa3-
aeneHuve OocTtyna nonb3oBartenen. Tun
2BM: IBM PC-coBMmecT. MNK; OC: Linux.

Ccbinka: https://www.elibrary.ru/item.asp?id=49196491
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Homep cBupeTenbcTBa 0 rocyaapcTBEHHOM perucrpaumm nporpammol ans 3BM: RU 2021660861

ABTOpbI: AcnaHoB P.2., ApteMbeB U.A., DponoB A.A., Xa66aTtynnuH P.P., LUMwKkuH U.H.

AHHoTauusa: NporpamMmma paspaboTaHa ansa
CUMYNALMM PaboTbl Ha YHMBEPCaNbHOM
MeTannoobpabaTbiBatoLleM 06opynoBa-
HUK B cpene VR, a Takke ang obydyeHus

M MOArOTOBKM TPyOdOBOro cocTtaBa. Npo-
rpaMMma npeacraBngeT cobom NonHyto
MMUTaLUMIO PaboTbl yHMBEPCaNbHOro TO-
KapHOro 1 ¢pe3epHOro yHMBepcanbHOro
CTaHKa, 061afaeT NakeToM BO3MOXKHOCTEN,
KOTopble MOeHTUYHbI OPUTrMHaNbHOMY
obopynoBaHUMto. B cumynaumm npencras-
NleH YHUBepCcanbHbIM TOKApPHbIMA CTaHOK

DOI: 10.12737/1998-1740-2021-9-4-37-42
YOK/UDC: 37
ISBN/ISSN: 1998-1740

ABTOpbl: Boyapos M.U., Bo3HeceHckas H.B.

YypHan «CTaHaapTbl U MOHUTOPUHT B 06pa3oBaHMM»

C YCTPOWCTBOM LIMPPOBOM MHOMKALMMN U
HabopPOM MHCTPYMEHTOB — Pe3Libl U CBep-
na. Takke B cumynaumm npencraBneH
YHUMBEPCaNbHbIM Gpe3epPHbI CTAHOK C
MO3MNLMOHHOM CUCTEMOW YNpaBieHUsa n
YCTPOMCTBOM LIMPPOBOM MHAOMKALNM C
HabopPOM pexxyLlero MHcTpymeHTa. Oc-
HOBHOE MEHIO COOEPXKUT Ba pPeXXMMa:
obyueHune nnbo cumynauma. Tun 3BM: IBM
PC-coBmecT. MNK. OC: Windows 7 1 BblLLe.

Cebinka: https://www.elibrary.ru/item.asp?id=46481907

Ydypegutenu: HauwnoHanbHbIN LUEeHTP CTaHOapTOB 1 MOHUTOPWUHIA O6pa3OBaHl/1§|

AHHOTauma: TeXHONOrMKM NCKYCCTBEHHO-
ro MHTenNneKTa Bce 60/blle NPOHUKAIOT B
NpoLecchl CoOLUMaNbHO-3KOHOMUYECKOM
cdepbl, OKa3blBaa 3Ha4YUTENbHOE BNNA-
HMe Ha opraHM3aumio MHPOPMALMOHHDbIX,
couManbHbIX, TEXHOMOMMYECKMX MpoLiec-
COB Ha OCHOBE aHanIn3 MMetoLLEenca UH-
dopMaumn. B oaHHOM CcTaTbe BbliMOHEH
0630p HaNMUMA NOArOTOBKM Ha pPa3nd-
HbIX YPOBHSAX 0By4eHUd, CoaepyaHus m
MeTOAMK NpernofaBaHuga B 06n1acTm uc-
KYCCTBEHHOIro MHTennekta. OnpeneneHxobi
NoOXoAdbl K OpraHmM3aLmMm NpakTnyeckomn
0eATeNbHOCTU B MNpoLLecce OCBOEHUA Tex-
HOMOMNM NCKYCCTBEHHOIO MHTENNEKTa Ha
6a3e Mopenu BUpTyanbHoOW nabopatopum
aHanM3a gaHHbIX M METOO0B MCKYCCTBEH-
HOro MHTennekKTa. PaspaboTaHHas Modenb
BUPTyanbHOM nabopatopum npeagycMa-
TPWBAET BO3MOYKHOCTb OTC/EXMBaHUS

COBPEMEHHOI0 COCTOAHUNA YPOBHA noaro-
TOBKWM B 061ACTV aHanm3a AaHHbIX U npnm-
MeHeHMNA MeTO00B NCKYCCTBEHHOIO NH-

TEeNJ1eKTa B I'IpaKTM‘-{eCKOl;I OeATeTbHOCTWN.

Conceptual model of a virtual
laboratory for data analysis and
artificial intelligence methods
Bocharov M., Voznesenskaya N.
Abstract: Artificial intelligence
technologies are increasingly penetrating
the processes of the socio-economic
sphere, having a significant impact on
the organization of information, social,
technological processes based on the
analysis of available information. This
article reviews the availability of training
at various levels of education, content
and teaching methods in the field of
artificial intelligence. The approaches

BbIMYCK 1. OB30P / TEXHO/IOTMU

to organizing practical activities in the
process of mastering artificial intelligence
technologies based on the model of a
virtual laboratory for data analysis and
artificial intelligence methods have

been determined. The developed model
of the virtual laboratory provides for

the ability to track the current state
of the level of training in the field of
data analysis and the use of artificial
intelligence methods in practice.

Ceblinka: https://mwww.elibrary.ru/item.asp?id=46423533

HomMep cBmaeTenbcTBa O rocyAapcTBEHHOM peructpaumm nporpamMmol gna 3BM: RU 2021681621

ABTopbl: KazakoB [0.B., TuxoHoB O.B., PasauHkuHa E.M,, MNeTpeHa I0.K,, Apo3nos A.A., CemeHoBCKuM B.B.

AHHoOTauua: lNporpaMmma nNpegHasHavyeHa
ANs B3aMOOEeNCTBUSA C MHTEPAKTUBHbIMU
obbekTamu. MporpaMmma No3BoNgaeT Ha-
CTPOUTb CNocob B3aMMOoaAeNCTBMA C 0Ob-
€KTOM — MTHOBEHHO MO HaXkaTUIo MK Npu
YOEPXKAaHUM Ha 3a0aHHYO OTNTENbHOCTb.
MporpamMma MCrnonb3yeT YeTblpe cobbiTUA
B3amMogencTBma — OKyCMpoOBKa Ha 06b-
eKT, notepsa dokyca, B3aMMoagencTeme 1 3a-
BeplLUeHMe B3ammMoaencTema. NporpamMma
HamnMcaHa B KOMMOHEHTHO-OPUMEHTMPOBAH-
HOM CTU/E, MO3TOMY K OCHOBHOMY KOMIMO-
HEHTY Mo Mepe HeoBXOOAMMOCTU MOXKHO
nogkntoYaTh cneayoume:; KOMMNOHEHT

aHMMaLUMKW, KOMMOHEHT NoaCBETKM, KOMMO-
HEHT 3BYKa U KOMMOHEHT BCM/1bIBatOLLMX
MoaCcKa3oK. Kaykabl N3 3THUX KOMMOHEHTOB
OMWCbIBAET U MPUBA3bIBAET CBOIO JTOTUKY K
yeTblpeM CobbITUAM B3aMMOOENCTBUSA U3
OCHOBHOTIO KOMMOHeHTa. 19 ynobcTBa uc-
MoNb30BaHUA B MporpamMMy 6bi1m nobas-
NeHbl MBEHTbI Ha BCe YeTblpe cobblTUS B3a-
nMoaencTBma. Ha gaHHble MBEHTbl MOYKHO
noanmMcaTbCsa U BbIMOMHUTb KaKOW-TMB0
KO[, KaK-TOSTIbKO OHW MpousonayT. Tun
2BM: x86, 64 pa3paga. OC: Windows 10.

Ccbinka: https://www.elibrary.ru/item.asp?id=47783211

Homep cBuaeTenbcTBa O rocyAapcTBEHHOM perncTpaumm nporpamMmmbl ans 3BM: RU 2022663424

ABTOpPbI: KaTyHUH B.B., U3BekoB [.B., Co6ko M.A., KaTyHUH IB., Co6ko A.A.

AHHOTauuUsa: MNporpamMma BKIOYAET anro-
PUTMbl B3aMOENCTBUA C peakTuBaMu 1
obopynoBaHMEM B XMMMYecKon nabopa-
TOpUK ONa NpoBefeHns nabopaTopHbIX
PaboT MO XMMUU B OYKaX BUPTyalbHOWM
peanbHoCTK. MporpamMMa BK/ItoYaeT cKpun-
Tbl AN9A ClefyLlMx 06beKToB: MU3MeHeHue
LiBETa OOBHEKTOB, MOBEAEHWE KXMUOKOCTU B
Pa3IMYHbIX Cocyaax, CocTaBneHue nabopa-
TOPHOM pPaboThl, NpoBeaeHWE XMMUUYECKMX
peakuuMi, B3anMoOenCcTBMeE C peakTBaMu
1 obopynoBaHMeEM, 3axBaT 0ObeKTOB, B3a-

MMoaencTeme o6beKTOB APYr C APYroM C
BU3yanum3saumen 61mM3Kom K peanbHOCTMW.
MporpamMmMa nogxoouT Ons NCnosb3oBa-
HVA MPU OYHOM OBYyUYEHUUM B LLIKOMAX U Ha
KypCcax OOMNONMHUTENbHOIo 06pa3oBaHMA
Ha YpOKax Mo npegmMeTy XMMma, Heopra-
HUYecKaa XmMmumd, paboTa B nabopaTopun.
Tun 2BM: IBM PC-coBmecT. MK; OC: Linux,
MacOS, Windows 95/98/2000/XP/7/8/10.

Cebinka: https://www.elibrary.ru/item.asp?id=49198932
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Homep cBupeTenbcTBa 0 rocyaapcTBEHHOWM perucrpaumm nporpammsl ana 3BM: RU 2021616578

ABTOpbl: BpuTtaH A.A., Cupgopos A.l0., Makyxa J1.B., Mucapes WU.C., HenoMmHawmn O.B.

AHHOTauwmsa: lNporpamMma aBgeTca BUp-
TyanbHOW nabopaTopuen aBmratenemn
BHYTPEHHEIO CropaHuns, Mo3BoNatoLLAsA
MPOBOAUTb SKCMEPUMEHTbI MO PacyeTy
mapaMeTpoB ABUraTenemn, MPUGNMKeH-
HbIM K pealibHbIM YCNOBUAMM, ONS MPU-
obpeTeHnsa cTyaeHTaMn 3HaHMIM 1 oMblITa.
MpenofaBaTesb MOXET C NMOMOLLbIO Pa3-
PabOoTaHHbIX MHCTPYMEHTOB BHECTU Mapa-
MeTPbl ABUraTensa BHYyTPEHHEro CropaHug,
BpeMsa HarpeBa ABuratena o paboyen

DOI: 10.35211/2500-2635-2022-2-50-55-60
YOK/UDC: 37.016:53

ISBN/ISSN: 2500-2635

ABTopbI: NynuH B.M,, OrHesa O.®.

XXypHan «Primo aspectu»

TeMnepaTypbl, 060POTbl ABUraTENS, KPY-
TALMMN MOMEHT M pacxo Tonamea npu
onpefeneHHbIX yCnoBUsax, mapamMeTpbl
Harpy3kv Ha ABuraTtenb (TopmMo3sdllee
YCTPOMCTBO), a Takyke obbeM 3anpasnge-
Moro Tonamea. Oby4datoumimnca BblbmpaeT
OBUraTtenb, CHUMaET MoKasaHMa 1 Npo-
n3BOOUT TpebyeMbln pacyeT. Tun DBM:
IBM PC-coBmecT. INK; OC: Windows 10.

Ccbinka: https://www.elibrary.ru/item.asp?id=45822750

Yupenutenu: Bonrorpagckmin rocygapcTBEHHbIN TEXHUYECKUI YHUBEPCUTET

AHHoTaumsa: CTaTba MOCBALLEHA aHANU-

3y pana BMpPTyanbHbIX 1abopaTopuii no
du3mnKe C Lenbo GopMMUPOBaAHMSA CTYOEH-
TaMK OBLLUMX KOMMEeTEHUWM 1 NpaKTnye-
CKMX 3HaHMIW. 3a4a4a CPaBHUTENbHOIO
aHanm3a 3aK/4YaeTca B onpeneneHmnm
OOHOMo MM HECKONbKMX Hanbonee orn-
TUMaNbHbIX MMHTEPHET-UCTOYHUKOB (BUP-
TyanbHbIX PU3NYECKMX NabopaTopmnin) no
TaKMM KPUTEPUAM, KaK OOCTYN K pecypcy,
MHoroob6pasue pa3genoB GU3MKKU, HaNM-
yme TEOPETUYECKOM YaCTM M BO3MOXKHOCTb
MPOBECTU IKCMePUMEHT. [Janee Bblb6paH-
Hble BUPTyanbHble dusmyeckme nabopa-
TopUK (C NNATHBLIM K 6ecnNaTHbIM OOCTY-
MOM) COMOCTaBNATCA C 06pa3oBaTEIbHOM
nporpamMmomn no gucumnimHe «Ousmkay,
YyTBEPXOEHHOW HpPOCNaBCKUM rocynap-
CTBEHHbIM TEXHUYECKUM YHMUBEPCUTETOM

019 HanpaBneHni noarotoBkun 27.03.02
«YrpaBneHne kadectsom» 1 27.03.01 «CTaH-
OapTmsaumsa n MeTponorusa». denaetca
BbIBOO, O BO3MOXXHOCTW MCMOMb30BaHMSA
BUPTYanbHbIX NabopaTopui B KadyecTBe
MOMHOWM UMM YaCTMYHOW anbTepHaTUBLI
PU3NYECKOro NpakKTMKyMa B yCoBMAX
OYHOIo UMW ONCTAHLMOHHOIo GpopMaToB.

Virtual physical labs — an up-

to-date learning tool

Gulin V.M., Ogneva O.F.

Abstract: The article is devoted to

the analysis of a number of virtual
laboratories in physics, with the aim of
forming students general competencies
and practical knowledge. The task of
comparative analysis is to determine one
or more of the most optimal Internet
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sources (virtual physical laboratories)
according to such criteria as access to

a resource, a variety of physics sections,
the presence of a theoretical part and
the ability to conduct an experiment.
Further, the selected virtual physical
laboratories (with paid and free access)
are compared with the educational
program in the discipline «Physics,»
approved by the Yaroslavl State Technical

YOK/UDC: 372.8

ISBN/ISSN: 2226-3802

elSSN: 2226-3802

ABTOpBbI: 30pUuHa A.H., lopanHa C.U.

XypHan «BecTHUK TOT'MPPO»

University for the training areas 27.03.02
«Quality Management» and 27.03.01
«Standardization and Metrology.» The
conclusion is made about the possibility
of using virtual laboratories as a full or
partial alternative to a physical workshop
in laboratories under normal conditions
or when switching to a remote format.

Cebinka: https://www.elibrary.ru/item.asp?id=48613715

Yupegutenu: TiOMeHCKMI ob6nacTHom FOC)/,EI,apCTBeHHbIl;I NHCTUTYT pPa3BUTUA pernoHasibHOro o6|oa30EsaH|/|<;|

AHHoTauus: NprBOANTCA OMbIT NO MOATrO-
TOBKe CTYLEHTOB Mo NpodeccnoHanbHOMy
MOOY/Io C MPYMEHEHUEM COBPEMEHHbIX
MHOOPMaLMOHHO-KOMMYHUKATUBHbIX TEX-
Honormm B OFBINOY «Psg3aHOBCKUI Ccerlb-
CKOXO3ANCTBEHHbIN TEXHUKYM», KOTOPbIN
obecneyrBaeT yc/10BMS OS99 Pa3BUTUS MH-
TenneKTyanbHOW akTUBHOCTU, TBOPYECKOTO
MblLLNeHnd, NTpodeCcCCUOHaNbHOro cCaMo-
Pa3BUTUA U CaMopeanm3aunm CTyoeHTa.

The use of elements of the
virtual laboratory «Bakery» in the
conditions of distance learning

ABTOpbI: MaHoBa 0.U.

YypHan «MHHoBauuKn. Hayka. Obpa3oBaHune»

Zorina A.N., Gordina S.I.

Abstract: The experience of preparing
students for a professional module
with the use of modern information
and communication technologies

in the Ryazan Agricultural Technical
School is given, which provides
conditions for the development of
intellectual activity, creative thinking,
professional self-development and
selfrealization of the student.

Ccbinka:

YupeouTtenu: MHaneBmayanbHbIM NnpegnpuHmMaTens 30pKuH Bnagummp AHaTonbeBmY

AHHoOTaumsa: B ctaTbe NpencraBieHbl No-
NOXXUTENbHbIE N OTPULATENbHbIE CTOPOHbI
BUPTYaNbHbIX NabopaTopmii B 0bydeHum
XMMWKM B paMKax LLIKOMbHOro ob6pa3oBa-

HWS, @ TaKXKe NPOoBeAeH KPaTKMM aHanms3
BUPTYyanbHoW nabopatopum VirtulLab.

Cebinka: https://www.elibrary.ru/item.asp?id=45842466
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ABTopbl: CarntoBa U.A.

Hay4Ho-npakTnyeckas kKoHpepeHuUa «MHTerpaLuma HoBbIX 3HaHUM» (EkaTepunHBypr, 14 nekabpa 2021 rona)

Ydypegutenu: HauwnoHanbHbIN LUEeHTP CTaHOapTOB 1 MOHUTOPUHIA O6pa3OBaHl/19|

AHHOTauma: B cTaTbe paccMaTpuBaeTcs
BUPTYyanbHble NabopaTopmm, UX Npemnmy-
LecTBa. A TaKKe BO3MOXXHOCTb UX Mpu-

YOK/UDC: 372.8

ISBN/ISSN: 2226-3802

elSSN: 2226-3802

ABTOpPbI: 30puHa A.H., TopanHa C.U.

XXypHan «BecTHUK TOIMPPO»

MEeEHEHWNA B O6paBOBaTeﬂbHoe cpene.

Ccbinka: https://mwww.elibrary.ru/item.asp?id=48021757

Yypegutenu: TIOME@HCKUM 06nacTHOM I'OC)/,D,apCTBeHHbIIZ NHCTUTYT Pa3BUTNG PerMoHanbHOrro O6pa3OBaHI/I§|

AHHoTaums: NprBOAMTCA OMbIT NO MNOArO-
TOBKe CTYOEHTOB Mo NpodecCnoHaIbHOMY
MOAYIIO C MPUMEeHEHWEM COBPEMEHHbIX
MHOOPMaALMOHHO-KOMMYHUKATUBHbIX TEX-
Honormnm B OIFBINOY «Psg93aHOBCKUI ceflb-
CKOXO3ANCTBEHHbIN TEXHUKYM», KOTOPbIN
obecneyrBaeT yc/10BMS A9 Pa3BUTUS UH-
TenneKTyanbHOW aKTUBHOCTU, TBOPYECKOIO
MblLLNeHWs, NpodecCnoHaIbHOro caMo-
Pa3BUTUA M CaMopeanm3aunm cTygeHTa.

The use of elements of the
virtual laboratory «Bakery» in the
conditions of distance learning

Zorina AN, Gordina S.I.

Abstract: The experience of preparing
students for a professional module
with the use of modern information
and communication technologies

in the Ryazan Agricultural Technical
School is given, which provides
conditions for the development of
intellectual activity, creative thinking,
professional self-development and
selfrealization of the student.

Ccbinka: https://www.elibrary.ru/item.asp?id=48038720

Homep cBuaeTenbcTBa O rocyAapCcTBEHHOM peructpaumm nporpaMmmbl ans 3BM: RU 2022610250

ABTOpbl: KazakoB [1.B., lnxonetoB M.[., Opo3goB A.A., CemeHoBckum B.B.

AHHoTauus: NporpamMmMa NoO3BOMAET Bpa-
LaTb 06beKTbl B 3D MpocTpaHcTBe No
BbIOpPaHHbIM 0CAaM (X, Y, Z). CKOPOCTb, C KO-
TopoW 06bEKT ByaAeT BpallaTbca 3a4aeTcs
ymcnom ot O go 100. MNMporpamMmma no3Bong-
€T 3aaBaTb MUHMMalbHbIE Y MaKCUMalb-
Hble YIbl, 0O KOTOPbIX OObEeKT MOXXET Bpa-

LLATbCA, OAHAKO MO AOCTUMXKEHUM OaHHbIX
3HaYeHWM MoayNb HEBO3MOXHO ByadeT Bpa-
LLaTb B BbIGpaHHY CTOPOHY. B nporpam-
Me MPUCYTCTBYET YHKLMSA pa3bueHmns
amanasoHa oT MUHUMAbHOIO 40 MaKCU-
ManibHOTO YINOB BpalleHWMsa Ha 3a4aHHble
OUNCKpeTHble 3HadeHMa. 19 ynobcTea
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MCMOMb30BaHMA CKPMMNTa B MpOorpamMmy
Oblnn [obaBNeHbl MBEHTbI Ha TaKMe Oew-
CTBMA Kak: BpalleHue, OCTUIKEHUE MaK-
CMManbHOro yrna BpalleHus, OOCTUMKeHMe
MWHWMaNbHOrO yrna BpaLleHua, CMeHa
3HaYeHMa yrna (ans OUCKPEeTHOoro cny4vas).

eISSN: 2658-3429

ABTOpPbI: HoBMUnxuHa A.A.

YypHan «Hay4yHoe obpa3oBaHme»

Yupenutenu: AnekceeB AnekcaHap bopucosuy

AHHoOTauusa: B cTaTbe paccMoTpe-

Hbl aKTyaslbHble BOMPOChI pa3paboTKu
BUPTYanbHbIX 0bpa3oBaTebHbIX 1abo-
paTopui. BoloeneHbl NpenmyLLIecTBa
BMPTYaNbHOMO 3KCNeprMeHTa No cpas-
HEHWIO C IKCMEPUMEHTOM B peasbHbIX
ycnosuax. NMpoaHanmM3npoBaHbl BO3-
MOMXHOCTM U OrpaHnYeHna npruMeHeHuna
BUPTYaNbHbIX 06pa3oBaTeNbHbIX Nabo-
PaToOPU B COBPEMEHHbIX YCITOBUAX.

Virtual educational laboratories:

Ha gaHHble MBEHTbI MOXXHO MoanncaTbca
M BbIMOMHUTb KaKOM-NM6B0O Kof, KaK ToMb-

KO OHW npounsonayT. Tun 2BM: IBM PC Ha
6a3e npoueccopa x86, OC: Windows 10.

Cebinka: https://www.elibrary.ru/item.asp?id=47784346

opportunities and limits

Novichikhina A.A.

Abstract: The article deals with topical
issues of the development of virtual
educational laboratories. The advantages
of a virtual experiment in comparison
with an experiment in real conditions are
highlighted. The possibilities and limits of
the use of virtual educational laboratories
in modern conditions are analyzed.

Ccbinka: https://mwww.elibrary.ru/item.asp?id=47917681

Homep cBuaeTenbcTBa O rocyAapCcTBEHHOM perncTpaumm nporpamMmbl ana 3BM: RU 2021681565

ABTopbi: KynuoB A.O., TuxoHos [.B., PasnHkuHa E.M., MeTpeHs l0.K,, Opo3noB A.A., CeMmeHoBckuw B.B.

AHHoTauus: [NporpamMmMa oTBeYaeT 3a
KOHTPO/b BbIMOTHEHUA CLLeHapma nabo-
PaTOPHbIX PAaboT. MNporpamMma CoOCTOUT U3:
0EeVNCTBUM CLeHapua, TPUrrepoB OeNCTBUN,
CaMOro CLLeHapus, KOHTposiepa CLueHa-
PUEB, a TaKXKe 3arpy34ymnKoB CLLeHapmeB.
CueHapui — aTo Habop aencTenn. den-
CTBME CLLeHapMsa COOEPKUT TEKCTOBOE
Ha3BaHMe N 3HaYeHue. Tpurrepbl cosgatoT
COOTBETCTBYIOLLME OENCTBMA CLLEHAPMEB,
3aHOCSAT B HUX 3HAYEHMS M MOTyT ObiTb
MPUBA3aHbl K T06bIM COBbLITUAM B MPO-

rpaMmme. KoHTpoiep cueHapueB cogep-
YXUT OBa cueHapua: 06pa3LoBbi, KOTOPbIN
BbICTaBAETCH 3arpy34mMKOM CLieHapmsa
COOTBETCTBYIOLLENO KOMMpPEeccopa npu
Hayane BbINoNHeHWAa NabopaTopHOM pa-
60Tbl, ¥ TEKYLLMIN, B KOTOPbIM 3aHOCATCA
AENCTBMA Nonb3oBaTens. Takke B PyHK-
LMOHane nogaep»XxmMBaeTcs BO3MOXXHOCTb
0o06aBNAaATb YyHUKanbHble 4eNCTBUA. TUM
2BM: x86, 64 paspaga. OC: Windows 10.

Ccbinka: https://www.elibrary.ru/item.asp?id=47783066
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ISBN/ISSN: 2619-1245
ABTOpbl: BapgaHaH A.M.,, MenuksaH A.B.

YKypHan «HayuHble BeCTu»

Yupegutenu: Bcakmx Makcmm Bnagummposumy
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E

O KOMMaHunu:

VIVE, nHoroa HasbiBaeMbln HTC Vive, aBnaeTtca 6peHaoM BUpPTyarb-
HOWM peanbHOCTM Koprnopaumm HTC. OHa COCTOUT M3 anmnapaTHOro
obecneyeHmns, TaKOro Kak rapHUTYPbl U akceccyapbl BUPTyanbHOM
peanbHOCTU, MPOrPaMMHOro obecnedyeHmsa 1 ycnyr BUPTyarnbHOM
pPeanbHOCTU, @ TaKXKe MHULMATUB, CMOCOOCTBYOLLMX MPUMEHEHWIO
BUPTYanbHOW peanbHOCTU B TaKMX CEKTOPAX, KaK BM3HeC U UCKYC-
CTBO. KOMMaHMg 3aHMMaeTcsa CO30aHMEM OYKOB U LWIEMOM O/14
Morpy>eHusa B BUPTYalbHYIO peanbHOCTb, CO30aeT obopyaoBaHmMe,
TpeHaxkepbl, BUPTyalbHble MPOCTPAHCTBA, annapaTHoe obecrneve-
Hune, MO.

MpoekT «VIVE Mars CamTrack»

VIVE Mars CamTrack — 3To roToBbIM MPOAYKT A1 BUPTYaslbHOIo
MPOM3BOACTBA, O6beaMHAOLLMI BECb Pabounii NpoLecc oTcne-
YXMBAHUS C HECKOTbKMMU KaMepaMmn B KOMMNAKTHbIM Moaynb plug-
and-play ¢ dyHKUMAMUM NpodeCCMOHANbHOro ypoBHSA. HegaBHO
VIVE Mars CamTrack no6aBun npamyto mogaep»kKy npoTokona
FreeD B gononHeHme K NnpsMom ccoinike Unreal Engine.

Ccbinka: https:/blog.vive.com/us/vive-mars-camtrack-integrates-
aximmetry-software-seamless-virtual-production/

MpoekT «VIVE Focus 3»

MapHuTypa VIVE Focus 3 aBngeTca ogHOM M3 CaMbIX MOMYNapHbIX
rapHUTYp ona nnowanok LBE, 6narogaps 6oraton annapaTtHom

M MPOrpaMMHOIN KOCUCTEME, YTO eNaeT ee TMOKOM 1 MPOCTOM B
paboTe B MacLliTabe. VIVE Focus 3 MMeeT 5K n3obpaykeHuna, 4acTto-
Ty o6HoBneHus 90 Iy, Wi-Fi 6 1 6E, xopollio cbanaHCMpPOBaHHYO
3ProHOMMKKY CO CbeMHOIM BaTapeeln U MPOCTYIO B OUUCTKE NUNLIEBYIO
MPOKNaAKy C MarHUTHbIM KpenieHUeM.

Ccebinka: https:/blog.vive.com/us/vive-introduces-new-location-based-software-suite/

MpoekT «VIVE Flow»

B Hos6pe 2021 roaa Mbl MpeacTaBUIM HalLlero HoBewLLIero 4neHa
cememnctBa VIVE - VIVE Flow. Ero nakoHW4YHbIM dopM-paKTop 1 Co-
BMECTUMOCTb CO CMAapTGOHOM OenatoT ero naeanbHbIM KOMMAaHbO-
HOM 019 MCMOMb30BaHMSA BUPTYalbHOM peanbHOCTU NPAaKTUUYECKM
B Nto6OM MecTe.

Ccbinka: https:/blog.vive.com/us/vive-flow-share-your-vr-experience/

O KoMMaHuu:

KomMnaHua DPVR aBngeTca ogHMM 13 KPYMHENLLIMX Npon3BogmTe-
nemn n paspaboTUMKOB APHUTYP BUPTYanbHOM peanibHOCTU, KOTO-
pble MCMONb3YIOTCA BO BCEM MUPE OS1A TUYHbIX MM KOMMepPUYeCKMX
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Llenien, C BO3MOXXHOCTAMMU MOSTHOM KaCcTOMM3aLU MM NPOAyKTa Ha
MPOrpPaMMHOM U annapaTHOM YPOBHSAX.

NMpoekKT «E3 - VR wneM c noakno4vyeHmneMm K NK»

DPVR E3 - 3TO MOLLHadA rapHUTYpa BUPTYyabHOW peanibHOCTH,
KOTOPYIO MOXXHO MOAKNOUYNTL K MK Ong nrp v passnedyeHmm nnm
afanTMpoBaTb NOA MCMNOb30BaHKe B bM3Hece. BO3MOXXHO MCMOMb-
30BaHMe rpynnamMmm nogen. JoctyrneH npocMoTp KOHTEHTa B 3 MK
6 DoF B conpshkeHnn c akceccyapamm NOLO.

Ccbinka: https://dpvr.vizzion.ru/e3-virtual-reality-headset/

MpoekKT «P1 - aBTOHOMHasA rapHUTypa BUPTYasSibHOM pearibHOCTU»
DPVR P1- 3710 6ecnpoBoaHOMN aBTOHOMHbIW 3-DoF wnem BUpTYy-
anbHOW peanbHOCTUK, KOTOPbIN MOXXHO MCMO/Ib30BaTb MPaKTUYECKM
B Nto6oM MecTe. OH maeanbHO NogoMaeT ANd NPOCMOTPA KOHTEHTa
360, TakyXKe WnemM aganTupyeTca Ons MCronb3oBaHMa B obpa3oBa-
TeNbHbIX MU KOPMOPATUBHbIX MPUNOXEHUAX A9 paboTbl C rpyn-
namMu ogew.

Ccblinka: https://dpvr.vizzion.ru/pl-virtual-reality-headset

MpoekKT «P1 - aBTOHOMHaA rapHUTypa BUPTyasIbHOMN pearibHOCTU»
DPVR P1- 310 6ecnpoBogHOM aBTOHOMHbIN 3-DoF wnem BUpTy-
aNTbHOWM PeanbHOCTU, KOTOPbIM MOXXHO UCMOMb30BaTb MPaKTUYECKMU
B Nto6oM MecTe. OH maeanbHO NOOOMAET ONF MPOCMOTPA KOHTEHTA
360, Takke WnemM aganTupyeTca 4ns MCrnofb30oBaHMsa B 06pa3oBa-
TEeNbHbIX NIV KOPMOPATUBHbBIX MPUIOXKEHUAX ONA paboTbl ¢ rpyn-
namMu nogen.

Ccbinka: https://dpvr.vizzion.ru/pl-virtual-reality-headset

CtaTbsl «CUMyNnAaTOpPbI AN OQHOIro0 UNU ANs rpynnbl UFPOKOB B
dopmaTte VR»

OOHOM N3 HOBbIX 0b6acTen, AN9 KOTOPbIX MCMOMb3YTCA FAPHUTY-
Pbl BUPTYalIbHOM peanbHOCTU, ABAAKOTCH peLleHns ansa CUMyns-
TOPOB. TpeHa)Xepbl CO30a0TCA AS19 MCMOMb30BaHUA OOHUNM Yeso-
BEKOM UNU rpynnov nogen, Hanpmumep, YTobbl 4EMOHCTPUPOBATb
MMMepPCKMBHble dUMNbMbI 00 4D 1AM MCNOMb30BaTb KaK 3axBaTblBa-
oLmMe HeobblYHble aTTPaKLUMOHbI. FapHUTYPbl DPVR 1cnonb3ytoTtca
B Nogo6HbIx dopMaTax Mo BCeMy MMUPY B TOPIroBbIX LIeHTpax, TeMa-
TUYECKMX MapKax M OpYyrmx MecTax.

Ccbinka: https://dpvr.vizzion.ru/vr-headsets-for-simulators/

CraTtba «O6yvYeHUue CTyaeHTOB C MOMOLLbIO FAPHUTYPbI BUPTYyasb-
HOM peanbHOCTU»

LLIKONbI MKW YHUBEPCUTETbI MOIYT MCMNONb30BaTb FMAPHUTYPbI BUP-
TyanbHOMN peanbHOCTM B 06pa3oBaTeflbHbIX LieNiaX, KOTopble MOTyT
npenocTaBMTb yYalLUMMCH HOBeMLLMe ydebHble MaTepuarbl, BKO-
YatolLme 3ByKOBOM, BUOEO U OAPYrOM HOBEWLLMM KOHTEHT CO BCErO
MUpa. lcnonb3oBaHWe BUPTyanbHOW peanbHOCTU B 0bpa3oBaTeb-
HbIX LLeNnax — 0OaHO U3 KpPYMHeML KX MU3MeHeHWN, Npomncxogstiiee B
LLUKOMaX, KOTopble CTPeMaTCs NpeaoCcTaBMTb MPeNMYLLIECTBA CBOMM
yYeHMKaM. DTOT NepenoBo Noaxoa K 0byUYeHUIo CTYQeHTOB MOYKET
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obecrnevynTb NOHOE Norpy)KeHre B npoLiecc oby4yeHms, KoTopoe
HEBO3MOXXHO MOMYYMTb C MOMOLLbIO KHUT. BUpTyanbHaa pearb-
HOCTb MOXXET MoAaepP)KMBaTb aKTUBHOE ydacTume Noboro cTyaeHTa
B TeYeHUue ONMTeNbHOro Nepmoaa BpeMeHmn 6narogaps ynydlleH-
HOMY KayecTByY NoTpeb/1g9eMoro KoOHTEHTa.

Ccebinka: https://dpvr.vizzion.ru/vr-headsets-for-education/

O KoMnaHuu:

Mbl 06beamHaeM LndpoBble popMaTbl OBYUHEHUA N TPEHUPOBKM
cneumanmncToB. BoiCTpanBaeM KOMMIEKCHbIE TPAEKTOPWMU, MO3BO-
nawmouime KoMMnaHMaM oNTUMU3NPOBATL MPOLECCHI MOAFOTOBKM
KOMMETEeHTHbIX KagpoB 1 0OMBaTbLCA MPO3pPaYHbIX Pe3y/1LTaToB.

MpoekT «kmodum CMS»
Cucrtema ynpaBlieHUs 3N1eKTPOHHbIMUM TpeHaXkepamMmn. Modum
CMS nosBongaeT o6beanHUTb BECb MapK TPeHaXepoB KOMMaHMK B
eduNHYIo crucTeMy, obecrneumB LeHTpanm-30BaHHOE yrpaBneHume u
oB6HOBNEHMe TpeHaXkepoB. Peanmsauma NnoHOro Lmkna obyyeHumsa
N TPEHNPOBKM:

MO3BOMNAET MHTENPUPOBATb B TEKYLLME MPOLLeCCbl OBYyYEeHUSA DM1eK-
TPOHHbIE TPeHaXkepbl, cBA3aB x ¢ CLOO;

modum CMS nogroToBfeHa 19 MHTerpaunii: ectb rotosoe AP,
OOKYMEHTaLMA M FOTOBble apXUTEKTYPHbIE peLueHuns.
TpeHaxkepbl 3arpyatotcad B Modum CMS 1 ycTaHaBIMBatOTCS Ye-
pe3 eOUHbIN LMPPOBOM MarasmnH 6e3 0oNoNHUTENbHbIX 0ENCTBUIN
nonb3oBaTena. He Hy>XHO o6nagaTh 3HAHUAMM MO YCTAHOBKE UMK
HaCTpoWKe TpeHaXkepa 419 Hadana aKcnnyaTaumm.

Cebinka: https://modumlab.com/cms

MpoekT «My6nnyHble BbICTYMN/IEHUSA B MPMBAaTHOM MPOCTPaH-
cTBe»

MoMoraeT CnpaBUTbLCA CO CTPAXOM M MOBbICUTb OPaTOPCKOe Ma-
cTepcTBO. MMUTUpPYyET 06CTaHOBKY BbICTYMIEHUA 1 MO3BONAET
TpeHnpoBaTbcsa perynapHo. COTpyaHWK NOrpy>KaeTca B CUTyaLuto,
3MOLMOHANBbHO MPUBIMMKEHHYIO K PeaNibHOMY BbICTYMIEHUIO.
TpeHaXkep OaeT BO3MOXXHOCTb TPEHMPOBATbCA MHOIMOKPATHO. Mpu
3TOM TpeHaXkep Nerko MaclTabunpoBaTb Ha BCe NoapasaeneHums m
dumnmanol.

Ccebinka: https://modumlab.com/public-speaking

MpoekT «kmodum verba»

CuncrteMa omanoroBbiX CUMYNALMIN, KOTopada NpeBpaLlaeT 3HaHWA

B HaBblKW. [JManoroBble CUMYNALMM — 3TO TPEeHaXKepbl AN Bblpa-
OOTKM N NOAAEPIKKN KOMMYHWMKATUBHbBIX HABbIKOB NepcoHana. OHu
MO3BOJIAOT MAaCCOBO M B KOPOTKME CPOKM HAaTPEeHMPOBaTb Nepco-
Has M NoNy4YnTb BbiroAbl 4na 6musHeca.

Ccbinka: https://modumlab.com/verba
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O KoMnaHuwm:

KoMnaHum 3aHmMMaeTca paspaboTkom urp n VR-obopynoBaHug,
TaKXXe aKceccyapoB a9 3Toro obopynoBaHma. KoMmnaHma npea-
cTaBngeT cobom kny6 BUPTyanbHOM peanbHOCTU, B KOTOPbIN BXOoOAT
pa3nmMyHble NaoWaaKM ansa nurp, BUpTyanbHble KOMHATDI.

MpoekT «Pa3spaboTka»

Pa3paboTka Urp 1 NPUNOXKEHUIN 019 BUPTYarlbHOM M OOMNONHEH-
HOWM peanbHOCTU. [TPOEKTUPOBaHNE NHTEPLEPOB B BUPTYalbHOM
peanbHOCTU. Mbl pa3paboTaeM repoes M cLeHapu Urpbl ANg Ba-
wero AR onbiTa. Mbl co3gaeM NpPakTUKO-OPUEHTUPOBAHHbIE MPO-
eKTbl A19 06y4YeHMs C UCMOMNb30BaHMEM TEXHONOMMU BUPTYabHOM
peanbHocTuK (Virtual reality).

Ccbinka: https://portal-vr.ru/tech/

O KoMnaHuwu:

MoaroTtoBka VR cLeHapueB anga obyyeHnsa 1 NogroToBKM Nepco-
Hana K BblXoAdy Ha peanbHblX 06beKT. BUpTyanbHble CUMYNATOPbI
peanm3ytoTca Ha OCHOBE LiMdpPOBOM KOMMK peanbHOro obbekTa,
KOTOpble CO30aeT Hall MHXUHUPUWHIOBLIM LeHTp. CoegmnHaa 3D
06BbEKTbI C MPOMU3BOACTBEHHBIMU PernaMeHTaMm Unm pernamMeH-
TaMu Mo 6e30MacHOCTM B e4MHY0 MEeTOA 0O M0 MOAroTOBKM, Mbl
nonydyaem peanbHyo NoLaaKy Ans oTpaboTKM HAaBbIKOB.

Pa3paboTku KoMMNaHuu:

Morpy3o-pa3rpy3o4yHble paboTbl. MHOrOMONb30BaTENLCKUMN
VR-cueHapui No B3aMMOOENCTBMIO KPAHOBLLMKA, CTPOManbLUMKa
M CUFHANbLUMKA NPW pa3rpy3ke 6ETOHHbIX KOHCTPYKLWN.

VR TpeHaxepbl. VR TpeHaxkepHble CUCTEMbI M CUMYNATOPbI A8 06-
y4YyeHUa 1 OTPAabOTKM HAaBbIKOB C BO3MOYXHOCTbIO MY/IbTUMIEEPHOTO
MCMNOMb30BaHUS.

PaboTbl Ha BbicoTe. VR-CUMYNATOP MO CLIeHAPUIO PEMOHTA pe-
3epByapa Ha CTaHUMM KOMNaHWKM a3npoM-HedTb.

MopaynbHaga ycTaHOBKa NOAroTOBKM HeEDTU (MYTTH). MHOrononb3o-
BaTenbckas VR-geMoHCcTpauma MoAY/1bHOM YCTaHOBKM MOLATOTOBKM
HedTK, Bocco3gaHHom nmo CAD BIM mogenwu.

Ccbinka: https://districtO.com/

O KoMMaHuu:
PWRG aBngeTca akcrnepToM B chepe MOBUNMbHbBIX MPUNOXKEHUN,

@
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@ECHNO

BMPTYanbHOM M OOMONHEHHOM peanbHOCTU, MHTEPAKTUBHbIX MH-
CTaNNaUMM N MYNBTUMEOMNHbIX MPEe3eHTALMOHHbIX peLleHni,
CO30aHMN KOPMNOPATUBHbLIX My3eeB M LLOoY-pyMOB. B npoekTax
PWRG o6beanHATCA MHHOBALIMOHHbIE TEXHONMOMMU, YHUKabHble
NporpaMMHble peLleHnsa U COBPEMEHHbIV AM3anH. Peann3oBaH-
Hble MPOEKTbl HaLeneHbl Ha POPMUPOBaAHNE NHTENNEKTYANIbHOIO
KanuTana B pa3pe3e o6pa3oBaTesbHbIX, MPOM3BOACTBEHHbIX A
MapPKETMHIOBbIX 3a4au.

MpoeKT «ATOMHas 2N1eKTPOCTaHUUA»

AR-npunoxeHue, AR-noptan, MHTepakKTMBHasa npeseHtaumngd. Co-
BMECTHO C Kopriopauuen «Pocatom» PWRG pa3paboTtana moaenb
OOMO/THEHHOM peanibHOCTU NpunoxeHma ARKIit 4ng aTOMHOM 3nekK-
TPOCTaHUMMN.

Cebinka: https://owrg.ru/work/nuclear-powerplant

MpoekT «TUI VR sales system - VR, virtual showrooms»
YnpasngaemMasa VR-aKCKypCcUs Mo oTenam: MeHeKep TypornepaTtopa
HamnpaBndgeT BHMMaHWMe rocTten, nepemMeLLas mx No pasHbIM 30HaM
TEPPUTOPUKM OTENS M Paccka3bliBad BCe HeObXxoaMMble NoapobHo-
CTW.

B ocHoBe pelleHmsa gnga TyponepaTtopa TUl — ngeda ynpasnsgemMom
SKCKYPCUU: B OTNINYKME OT NOMTHOIo VR-MOrpy>KeHna B cpeny KNMeHT
OKa3bIBAETCH B TaM Mo MPUCMOTPOM MeHeayKepa.

Mpe3eHTaumMa UM SKCKYPCUS MPOXO4MT MO CLEeHapKUio Typornepa-
Topa: MeHemKep, yNnpaBnaeT MHTepdeNCcoOM 1 BHUMAHMEM FOCTEWN,
MoACKa3blBaeT Kyda MOCMOTPETb U Ha YTO 06PaTUTb BHUMAHMeE.
OTO NO3BOMNAET aKLEHTUPOBATL BaXKHYIO MHPOPMaLMIO M MOMOYb
KNMEHTY ee YCBOUTb U 3arMOoMHUTb. CrieumarnbHble HaBblKW O
npoBeneHMs TakoW Mpe3eHTauUnmM COTPYAHMKY He TpebytoTca — UH-
Tepdenc NpocTom N MHTYUTUBHO MOHATHbLIN. VR-OUKK, NAaHLWeET

M pa3paboTaHHbIM HaMK CODT — BCE, YTO HY>XKHO, YTOObI Nepeme-
CTUTb MPOU3BOACTBO B Balll KABUHET, MOKa3aTb KIIMEHTY OTeNb UM
OCTPOB MeYTbl, Mpe3eHTOBaTb HOBbIM caMoneT 6e3 noesgkM Ha
a3poapPoOM MM NPOoAaTb NPOEKT AoMa. TEXHONOrMa ycrnewHo BHe-
APeHa B Mpoaaxxy TYpoB KoMMaHMu TUI: HageB OUKK, KITMEHT MO-
YKET OLLEHUTb U BbIOpPaTb anapTaMeHTbl, B KOTOPbIX eMy NPeacTouT
OTAbIXaTb, MHTEPbEP OTeNd, NAAXK U 30HbI OTAbIXA.

Cebinka: https://owrg.ru/work/tui-vr

O KoMnaHuu:

Hala KoMaHOa MMeeT BbICOKYIO KBAaTMPUKALIMIO N MHOFONEeTHUI
OMbIT B CO30aHUM ayOMO-BU3YyalbHbIX M B TOM YMCE BUPTYalTbHbIX
MPOCTPAHCTB, TakMX Kak MynbstuMegummHble 3anbl, 3d CAVE 1 VR
KMHOTeaTp.
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MpoeKT «®unbM «HMN3 AHTUNUHCKNINA»

Bblno MPUHATO pelleHmre co3aaTb NpPe3eHTaUMOHHbIM GUMIbM B
dopmaTe 360 rpafyCcoB C BHEAPEHMEM B BUPTYasbHYO pearib-
HOCTb. Pa3paboTaB KOHLEMNLMIO MPOoeKTa, MPMAYMaB CLEHAPUIA Mbl
NPUCTYNUANM K peanunsaumm npoekTa. B TedeHUM 4 oHeW Halla Cbhe-
MOYHag rpyrnna npoBena B TtoMeHU, MoceTnB AHTUNMMHCKKIM HI3,
TioOMeHCKUIM NHayCcTpranbHblM YHUBEPCUTET U y4eOHbIN MONIUTOH C
HedTAHOM CKBaXXMHOMN. CobpaB NaHOpPaMHble Kaapbl B L&/ TOCTHbIN
npe3eHTaUMOHHbIN GUMbM, C 3aKaAPOBOM 03BYYKOM M YKPACKB €ro
rpadUyecKMmM aneMeHTaMm, PONMK Nepedan NporpaMMmncTam,
KOTOpble BHEOPSAIOT €ro B MPUMOXKEHWE BUPTYallbHOM peanbHOCTU.
Co3paHHbIM dunbM B dopmaTte VR/360 NpogeMoHCTPMpPoBan Ha
BbICTaBKe IM1aBe pernmoHa 1 npuBNeKIn BHMMaHme ByayLimx cTy-
OEHTOB.

Ccbinka: https://avtechno.ru/portfolio-items/vr-film-npz-antipinskij/

MpoekT «Lloy «TaHubl» Ha THT B VR/360»

BupTyanbHaga peanbHOCTb — OAMH M3 CUMBO/IOB HOBOTIO MOKOe-
HUA. IMEHHO ee MHTerpmpoBanu B MPOMO HOBOIO CE30Ha Loy
«TaHUbl». Hawa koMnaHma AVTechno co3gaia TaHueBalbHbIM
MacTep-kacc B popMaTe VR/360. Bce UTo HY)KHO A9 y4acTua — ca-
Mble MpocTble VR-04YKM 1 CMapPTPOH, TaKKE MOXXHO UCMOMb30BaTh
OYKUM BUPTYyanbHOW peanbHOCTM TMNa Oculus Quest.

Ccbinka: https://avtechno.ru/portfolio-items/shou-tancy-na-tnt-v-vr-360/

O KoMnaHuwu:

KoMnaHusa 3aHMMaeTca 4OMNOSTHEHHOM peasilbHOCTbIO C MapKepamm
M 6e3, 23dPeKTUBHbIMU peLleHUAMU AN CTPOUTENbHOW 1 apXUTEK-
TYPHOM cdepbl, KpynHoro 6msHeca, ob6pas3oBaHMs, AEMOHCTPALUMK
NpoayKLWK, pasBiedyeHnin n MegunumHbl. MrpoBble MexaHuKM 1
TeMaTMyecKmne MHCTaNIaumMm No3BoNA0T OOCTUIaTb MHTEPAKTUB-
HOCTWU U B3aMMOOENCTBMA C KNMEHTAMMN.

MpoekKT «BupTyanbHasa aKCcKypcua ansa ArpoxonguHra «Kyb6aHb»
TpexMepHble BU3yanumsaLmm 1 aKCKypcmnm B dopmMaTe Buaeo 360°
no KpynHemweMy ArpoxongmHry Poccmm. C MOMOLLbIO TEXHOSO-
MM OOMOHEHHOW U BUPTYAIbHOM pPeanibHOCTM Mbl MOKa3asu, Kak
ArpoxonauHr «KybaHb» BHeOpaeT B CBOe MPOU3BOACTBO apdek-
TUBHble BU3HeC-MpPoLEeCChHI.

Ccbinka: http://arproduction.ru/cases/museum/

MpoeKT «MHTepaKTUBHbIN OEeTCKUIN My3eln «Mos 6yayLiasa npo-
deccusa»

Mbl co30anu NepBbliv B MUPE MY3eKN, B KOTOPOM BCEMUK SKCMNOHaTa-
MU 9BNAOTCH 06bEKTbl BUPTYalbHOM U JOMNOMHEHHOM PeanibHOCTM.
Mo 3akasy [dBopua LLUKONbHUKOB B ACTaHe Mbl MpuayManm v pas-
paboTanu My3en, NoCBALLEHHbIV pa3HO0bPa3HbIM Mpodeccmam

AR Production
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B KazaxcTaHe. HageB O4KM M MOCMOTPEB Ha CTEHY, MOCETUTESb
YBUOUT TPEXMEPHYIO CLEHY. 30HbI B3aUMOOENCTBUA OTMEYEHbI
CUHUMU KHOMKaMW. [oceTnTeb HaBOOUT Ha KHOMKY MULLEHb MO-
cepennHe U HAXKMMaEeT Ha IXKOUCTUK. A TaKKe OXKOMCTUKOM MOXKHO
MOBOPAYMBaATb CLIEHY.

Ccbinka: http://arproduction.ru/cases/museum/

O KoMMnaHuu:

C NOMOLLbIO TEXHONOMMM BUPTYaNbHOW N OOMNOSTHEHHOM peanbHO-
CTW KoMNaHMa Enter VR pa3pabaTbiBaeT MpoayKTbl 4149 cieayto-
LWnX chep 1 HanpaBieHUI:

MapKETUHI — MPOABMKEHME NMpoayKTa/koMnaHmm 3a cueT VR/AR
npeseHTauum, poto/Bmuaeo 360 ¢ pasnyHbIMU 3PdEKTaMU U UHTe-
PaKTMBHbIX TypoOB 360;

MPOOaXKM — POCT MPOAAXK 3a cyeT npuMeHeHns VR/AR TexHoro-
rmn,

pa3BnedyeHna — VR KBECTbI, MPUTOXXEHUS, UTPbI U T.4,.;

MeduLUnHa — peabunutaumna, pobuu;

obydeHume — Soft Skills 1 Hard Skills;

aBTOMaTU3aLMA NPOLLECCOB — NPOUN3BOLCTBO, CTPOUTENBCTBO,
6usHec.

MpoekT «KoHpUrypatopbl B BUPTYyasIbHOM pearibHOCTU»
CoBpeMeHHble Mpon3BOANTENM MeBEeN, KyXOHHbIX FAPHUTYPOB,

a TaKXKe aBTOKOHLIEPHbI C KayXObIM AHeM Bce Oofblle CTapatoTcs
YOOBETBOPUTL PacTyLLMe MOTPEOHOCTM HaceneHus, U Kaxxabln 13
HUX CTPEMUTLCS YNYULLUUTb CEPBUC OS19 Npe3eHTauMm CBOero npo-
OYyKTa NokynaTtento. Pa3BuTne COBPEMEHHbIN TEXHOMOMMIM NO3BO-
NMNo cosfaBaTbh 3D BM3yanum3aummn, a Takke KoHGUrypaTopbl Ansa
Web cantoB KOMMNaHMM, KOTOPble MO3BONUAN MPUBHECTU MHTEPAK-
TUBHOCTb B MOKYMaTENbCKUIM MPOLECC KITMEHTOM.

Ho koMnaHuga Enter VR He ocTaHaBnMBaeTca Ha JaHHOM KOHLen-
UMK 1 NpennaraeT pa3paboTky KoHdUrypatopos B popmaTte VR.

C NpunoxxeHmnem gnasa BUPTYaribHOM peanbHOCTUM MOKYMKa UK Xe
npe3eHTaumsa NpoayKrTa CTAaHOBUTCH MHTEPECHEN U MHTEPAKTUB-
HOW, BeOb Ball KNMEeHT caM MPUHKMMAET y4acTue B 4EMOHCTPaLMMN
1 Bbibope CBOEM MOKYMKKU, Byab 3TO aBTOMOOW/b C PasMYHbIMM
BapuvaLMaMM 1M BUOOM CafTOHA, UM YKe KYXOHHbIV FRAPHUTYP B pa3-
NNYHOW LIBETOBOM ramMme. NogobHble KOHPUIypaTopbl MO3BONAOT
MaKCMManbHO MPUBAMIKEHHO B3MMAHYTb EMOHCTPUPYEMBbIN MPO-
OYKT 1N OLLEHUTb BHELLIHUNE XapaKTEPUCTUKM.

Ccbinka: https:/fenter-vr.com/razrabotka-vr-i-ar-prilozhenij/razrabotka-vr-konfiguratorov/

MpoekT «MHorononb3oBaTenbckm PvP VR wyTep Ana apeHbl
BUPTYaSIbHOM peanbHOCTU»

[1Be KOMaHObl B cocTaBe OT 1 40 5 YesloBeK B KaXK4OW BCTpeYatoTcs
HaKOCMUYECKOWM CTaHLUMKM a9 NpoBeaeHna TypHuMpa B opmMa-
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Te PVP (KoMaHOanpoTmB KoMaHabl). B paMKax KaXgoro TypHupa
MOXKeT ObITb Bbl6paH 0QMH M3HECKOTbKMX BO3MOXXHbIX BapMaHTOB
onpepeneHuna nobeguTtens.

Ccbinka: https:/fenter-vr.com/razrabotka-igr/mnogopolzovatelskij-pvp-vr-shuter/

MpoeKT «Pa3paboTka oonofIHEHHOM peanbHOCTM B web 6payse-
pe - WebAR»

Bce 6onbluen NonynapHOCTbIO cpeau nosb3oBaTene Nonb3ykoTca
peLlleHnsa ¢ AOMONMHEHHOW peanbHOCTbIO. AR TEXHONOrMKM 9BAAKOTCA
OTNINYHbBIM crlocoboM NpoaBuraTb 6peHa, yBenmymnTb BOBNeYeH-
HOCTb MoJib3oBaTenen, a chepbl MPMMEHEeHUa HaCYUTbIBAOTCA
COTHAMMU. HO M 3TO peLlleHne MMEeET onpeaeneHHble orpaHnyeHmna
B NpuMeHeHnn. Pazsuntme TexHonornm WebAR nossongeT caenatb
MCMOMb30BaHMe OOMOMHEHHOM peanbHOCTM 6onee NPOCTbiM K O0-
CTYMHbIM. PaHblle And NpoCMOoTpa KOHTEHTA B AOMNOTHEHHOMN pe-
aNIbHOCTU HEOBXOAMMO ObI/IO CKaYMBaTb MPUNOXKEHWE, 3aMnyCcKaTb
ero. JaHHble MaHUMyNaUnMmM OTHMMAIOT AOCTAaTOYHOE KOTIMYECTBO
BpeMeHMU, MaMaTh TenedoHa, a TaKXKe MHTEPHET Tpadunka, 4TO Mo-
YXET OCTaHaBMBATb MHOIMMX MOMb30BaTeNlEN OT YCTAaHOBKM creyma-
NN3NPOBAHHbIX MPUTOXXEHUSA. DTO OrpaHMYEeHME NO3BOAET yCTPa-
HUTb TexHonorma Web AR, KoTopaga no3sBongeT npocMaTpmBaTb 3D
Moaenu, 2D KapTUHKK, BUOEO UM aHUMaLUWKM NPKU pacno3HaBaHUM
MMOCKOM METKM UK 06beKTa 6€3 yCTaHOBKM AOMNOMHUTENbHOMO
nporpaMMHoro obecneyeHms, MCNosb3ys TOMTbKO BCTPOEHHbIN
6pay3ep TenedoHa.

Ccbinka: https:/fenter-vr.com/razrabotka-dopolnennoy-realnosti/razrabotka-web-ar/

O KoMnaHunu:

Halwa KoMaHOa cneumanmusnpyeTca Ha co3daHuM NpoayKToB And
pa3BuTKAa BrsHeca, VR AR MR npe3eHTauumn, obydatoLmx MaTepu-
anoB ON¢d nepcoHana M CTyOeHTOB, BHeOPEeHWSA HOBbIX TEXHOMOIMI
B NPOLLECC KOMMYHUKALIMKM 3aKa34dMKa C KITMeHTOM. Halwmn nHxxeHe-
Pbl MUMEIOT OMbIT 6onee 9 neT B 061acTh pa3paboTKM MPUNOKEHNIN
A9 NPOEKTOB 3aKa3udmKa. VR pelleHnsa n obnactm nx npuMeHeHus
MOryT 6bITb OrpaHUYeHbl TONbKO paHTasnen. Obnanasa Takon Tex-
HoMormen, KOMMaHmsa MMeeT pPad BeCbMa BECOMbIX U BbICOKO TeX-
HOJTOMMYHbIX MPEMMYLLECTB Cpedn KOHKYPEHTOB.

MpoeKT «VR TpeHaXep ana obyyeHua»

TpeHa>kepHbI koMnnekc B VR cpene npenHasHadveH ansa oby-
YEHWA COTPYAHWMKOB KOMMaHWMM, KONMTEKTUBHOM OTpaboTke cLie-
HapwueB PaboTbl Ha 06beKTe, OTPaboTKe BHELUTATHbLIX CUTYyaL 1IN
Ha o6bekTe B VR TpeHaxepe. TakyKe JaHHOe peLleHne MoyeT
MCMOb30BaTbCA K KAaYecTBe paboThl Kak Co CTyaeHTaMuM B By3ax,
Konnepykax, Tak U pearnibHbIM MePCOHaNIoM Mo oTpaboTke nabo-
PaTOPHbIX PAaboT. YTo MMeeTCca BBMAY, K MPUMepY MOXXHO co34aTb
LleX, B KOTOPOM pa3MeCcTUTb BCe TUMbl 3aBOACKOro o6opyaoBaHug,
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3aN0XKUTb TEXHOMOMMYeCcKMe NpoLLecchl, TEXHMKY 6e30MacHOCTH,
HanpuMep MeTannypruyeckoro npegnpuatma. Yto nponcxoamnt? B
nTore Moy<eT 6bITb MOCTaBNeH npouecc obydeHna VR cpene, aTTe-
CTauma TEXHUKKM 6€30MacHOCTU, OTPABOTKa BHELLUTATHbIX CUTYaLMIA,
TPEHUHTI NepcoHana B Ntobon oTpacnu.

Ccbinka: https:/vr-ar-mr.ru/resheniya

MNMpoeKT «3D BU3yanusauma»

CaMblIM MPOCTOM 1 BbICTPbLIN crocob co3naHna BUPTyanbHbiX (VR)
MPUIOXEHWW, AOMOMHEHHbIX (AR) 1 TpeXMepHbIX peasbHbIX 06b-
€KTOB. Mbl cO30a4MM BbICOKOKaYeCTBEHHYO 3D BM3yanm3aumnto
crneumnanbHo ong Bawmx 60nblnX U ManeHbKMx npoekToB. Oc-
HOBHOM OYHKLMOHAN CUCTEMBbI — 3TO BO3MOXXHOCTb MOAKIOYEeHMA
MHTEPAKTUBHOM CUCTEMBbI C TexHonormen VR (BMUpTyanbHOM peanb-
HOCTK). BO3MOYXHOCTb BbICTPOro co34aHmMa Ntoboro NnomMelLeHmsa

B 3D. Pa3nunuHble peXkrnMbl MpOCMOoTpa. HeorpaHmieHHbIV BbiGop
KOHbUIYypaL MM OTAENOYHbIX MaTepuanoB 1 3D Moaenen obbek-
ToB. lNpen 3arotoBneHHble WabNoHbl An3anHa. NonHaga cMeTa Bcex
MCMONb30BaHHbIX MaTepmanoB. Paboumii NPOEeKT C BO3MOYKHOCTbHO
COXPaHEeHMSa M 3arpy3kn. BO3MOXXHOCTb MPOCMOTpPa MHTEPbepPa B
pPeXXMMe OHA M HOYM, a TaKXKe BKITIOHEHMA MCKYCCTBEHHOIO CBETA
pPa3HOM TeNNOTbl M MHOroe gpyroe. CozgaHne 3d BUPTyanbHbIX
TYPOB.

Ccbinka: https://vr-ar-mr.ru/resheniya

MpoekKT «Pa3paboTKa NpuUnoXXeHnm»

Pa3paboTka NporpamMm 1 NpUnoXXeHmm dyaeT ocyLecTBNATbCS

C yyeToM crieymdrKa Ballen oTpacnu 1 npoekTa. Kak B tobom
MHHOBALIMOHHOM MpoekTe ycnex byaeT 4oCTUraTbCa C MOoMOLLbto IT
KOHCaNTMHra (obcnegoBaHMe, CUCTEMHOE MPOeKTUPOBaHMe, pas-
paboTka 1 cornacoBaHMe paMoK NpoekKTa).

Ccbinka: https://vr-ar-mr.ru/resheniya

O KoMnNaHuu:

KoMnaHMsa 3anycKaeT NpoeKTbl Mo 06y4YeHMIo MPorpaMMmMpPoBaHmMs
c Hyna Ha C#, Unity, Takxke obydaeT pa3pabaTbiBaTb rpadpumKy 14
nrp.

MpoekT «dlOHnop»

Ccbinka: https://ijunior.ru/unity-start

® PICO

O KoOMMNaHuu:
B paMKax cBoew OedaTe/lbHOCTM KOMMaHUSA OKa3blBaeT pa3finyHble

BbIMYCK 1. OB30P / POCCUNCKUEKOMMAHUWN,CMELUATTUSUPYIOLLUECA HA TEXHONOIMMUAX VR/AR

YCNYyrn (KOHCaNTUH, aHannTUKa, MPoeKTUpoBaHMe, pa3paboTka,
BHeOpeHWe, KOHTPOSb), TakXKe OCyLLLEeCTBNAA paboTbl MO Herocpea-
CTBEHHOM peanmsaLnm NPOeKTOoB (3akynka 1 NocTaBka 06opyaoBa-
HUE, TULEH3MOoHHOrOo MO, CpeacTs 3alMTbl MHGOPMaLMK, NpoBe-
AeHue CTPOUTENbHO-MOHTAXKHbIX PaboT) 1 gpyrmue paboThbl.

MpoekT «Pico Neo 3 Pro»

ABTOHOMHbIE FAPHUTYPbI BUPTYalbHOM peaibHOCTU NMMHeMKn Pico
Neo 3apekoMeHOoBanm cebsa B Ka4ecTBe CaMblX KOMGOPTHbIX M O0-
CTYMHbIX MHCTPYMEHTOB B 6M3Hec-cermeHTe. NocnegHaa Moaenb
Pico Neo 3 Pro, TOMMMO CTaHOapPTHOIO OTCMEeXMBAHUS LWeMa U
KOHTPOMMEePOB B MPOCTPAHCTBE, BK/OYAET pad yNy4dlleHMMN, KOTO-
pble rapaHTMpytoT 6onee oetanbHoe U NPOABMHYTOE MNOorpy»XeHue.

Ccebinka: https://picovrvizzion.ru/pico-neo-3-pro

MpoekKT «Pico VR Streaming Assistant»

Pico VR Streaming Assistant MoXXeT TpaHcnmMpoBaTb UIpbl SteamVR
no 6ecnpoBOAHOM CETU Ha Bally rapHUTYpy Neo 2 yepes MapLu-
pyTm3aTop 5G, NOMoub BaM 1M36aBUTbCA OT OrpaHn4YeHmnin kabenq

M CBOBGOOHO UTpaTb B KOMMbtoTePHble VR-UTrpbl. B ocobeHHOCTU
dyHKUMOHaNa BXoamT nogaeprkka rpadpmueckmx kapt NVIDIA m
AMD. Y6eguTtecsn, 4to U MK, n VR-rapHutypa Streaming Assistant
OBHOBNEHbI 0O MocneaHen Bepcun.

Ccbinka: https://picovrvizzion.ru/pico-vr-streaming-assistant

NMpoekKT «[Mo3HaBaTeNnbHaa peanbHOCTb»

KOHCTPYKTOP BUPTYarlbHOW peanbHOCTM MOYXXHO MCMofb30BaTb A1
HarnagHow 3D-0eMOHCTPaLUMn, CO30aHMA MHTEPAKTMBHbIX TPEeX-
MepPHbIX YPOKOB, NpoBeaeHmnsa 6e3onacHbIX 3KCMepPMMEHTOB M1 OnMbl-
ToB B VR 1 06ydeHna 3D-MoaoenmnpoBaHuto, aHMMaLmmM U On3anHy.
YMHbIN MHCTPYMEHT B TBOPYECKMX PyKax Nefarora CTaHeT yBJie-
KaTeNbHOW HEMOBTOPMMOWM cpeon ana obpasoBaTelbHOro npo-
Lecca. MOLLHbIM pedaKTop TPEXMEPHbIX CLIeH MO3BOSIUT CO34aBaThb
yBnekKaTenbHble y4yebHble MaTepuanbl N9 BalMX y4€HMKOB Mo
obLleobpa3oBaTelbHbIM MpeaMeTaM, a Takxke A1a GaKyNbLTaTUBOB.
HarngoHbiv NpoLuecc n3yvyeHns MaTepmarnia yCKOpUT BoCcrnpuatmne
MHOOPMaLMM U YIYULLXT NpoLecc obydeHna B LLeNIoM.

Ccblinka: https://picovrvizzion.ru/pico_vr_for_enterprise

O KoMnaHuu:

VR Concept — pa3paboTumK NpunoxKeHmsa BUPTYanbHOro MpoToTU-
NMUPOBAHUA ONA KONNEKTUBHOM PaboTbl C LUMPPOBbIMU OBOMHMKA-
MW B BUPTYallbHOW peanibHOCTU. [1o co30aHMsa KOMMaHMM, OCHOBa-
Tenun pabotanu B VR-mHTerpatope VE Group, roe peanmnsoBbiBanm
MPOEKTbI MO BHEOPEHMIO CUCTEM BUPTYalbHOW peanbHOCTM B
PA3TNYHbBIX MPOMbILLUIEHHbIX KOMMAaHUAX 1 06pPa30BaTENbHbIX
yupexageHuax. 3a 15 neT paboTbl Ha pPbIHKE Mbl HaKoNUIM 6ora-
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TYIO 3KCMepTu3y B 06nacTtm nHaycTpmanbHoro VR, 4To Mo3Bonmno
Cco34aTb YHUKaNbHOE pelleHne, oTBevatollee TpeboBaHMAM KaK
POCCUMNCKMX, TaK 1 3apyOEXHbIX 3aKa34YMKOB.

MHpaycTpua BHeaApeHUA — MaLLMHOCTPOeHUe
VR Concept adpdpeKkTMBEH Ha BCEX STAaMax XXMU3HEHHOIO LKMKIa nlge-
nms:

Brsyanmsauma npoekTa MOMOXKET BbIIBUTb OLUMOKM Ha paHHUX
aTarnax NPoeKTUPOBaHUSA, MPOBEPUTbL U3LeNMe Ha COOTBETCTBME
TpeboBaHUAM 6e30MaCHOCTU U PEMOHTOMPUIOLHOCTM

KonnekTmBHaa paboTa B BUPTyallbHOM peasibHOCTU C BUPTYaslb-
HbIM MPOTOTUMNOM OObeKTa 6e3 OrpaHUYEeHMA KOTMYEeCcTBa YenoBekK
N UCMONb3YEMbIX CUCTEM BUPTYaANTbHOM PeanibHOCTU YyYLLNT Kade-
CTBO KOMMYHMKALMKM BHYTPU NPOEKTHOW FPYMMbl M YCKOPUT pa3pa-
OOTKY MPOEKTHOW OOKYMeHTauMm 1 obyyeHne nepcoHana

AHUMaLMA TexnpoLecca No3BOSIUT PacCMOTPETb NPOeKTUpYye-
MbI OOBbEKT CO BCEX CTOPOH, MOKPYTUTb €0 BOKPYI CBOEWM OCH,
coenatb NPUbnMmxeHme 1 yganeHme Kakmx-nmbo getanew, Bbiga-
BUTb TEM CaMblM MeCTa HECTbIKOBOK OObEKTOB M BOBPEMA BHECTM
BCEe HEObXoAMMble KOPPEKTUBLI U YCUNIUTb cnabble 3BeHbsA. Kpome
TOro, Takaa HarnggHas BM3yanm3auma CHUXKAET NoTpebHOCTb B LO-
POrOCTOALLMX HAaTYPHbIX MaKeTax, YTO B CBOIO ovepenb cokpallaeT
MPOWM3BOACTBEHHbIE pacXodbl.

BbICTpbIN CTapT KONNeKTUBHOM paboTsbl ¢ CAD Mogenamm B BUP-
TyanbHOW peanbHOCTM A9 NPOoBeaeHUA MAaKETHbIX KOMUCCUN,
cornacoBaHumg npoekTa ¢ J1MNP, 3akazvynkamMm, MHBECTOpaMmM Kak
Ha MecCTe, Tak U no ceTu. [na cTapTa paboThl ¢ VR Hy>keH VR-ready
KOMMbIOTEP, LLUEM BUPTYalIbHOM peasibHOCTU, CMPOEKTUPOBaAHHAA
3D-mopmenb n VR Concept.

AHUMMpPOBaHKe Texnpolecca cOopPKM-pasbopkuM 4na HarnagHoro
oby4yeHUnq, NoAroTOBKM TEXHMYECKOM OOKYMEHTaLUMM

BbiaBneHumne Konnmsmm, nocTpoeHme ceveHmnit onsa AeTanbHOoro
M3y4YeHna NPOeKTUPYEMOro o6beKTa

DproHoMmyeckmi aHanus. VR Concept nogaoepyXmBaeT CUCTEMbI
o0BpaTHOM TaKTUMbHOM CBA3M, a Takxke VR-nepyaTkun, 4To obecne-
UMBaeT elle 6onee TOUHYIO MPOPabOTKY 3PrOHOMUYECKMX XapaKTe-
PUCTUK.

Ccebinka: https://vrconcept.net/applications/engineering/

NHpaycTpusa BHegpeHUa — obpasoBaHme
VR Concept — 370 3pPEKTUBHbBIN MHCTPYMEHT 0By4YeHMnsa B 4OMNOon-
HeHMe K CyLLeCcTBYOLWMM MeToamKaM 6narogapsa 6b6ICTPOM 1 Npo-
cTom Bu3yanmsaumm CAMP-mogenn B ntobbix VR-cucTteMax on4a
KONMNEeKTUBHOW paboTbl. OBydeHre B BUPTyanbHOM peanbHOCTU
obecneymBaeT

nonyyeHme peanbHbliX HABbIKOB — 3PPEKTUBHYIO OTPaboTKy Mo-
NYYeHHbIX 3HAaHMW Ha NpPaKTUKe 6e3 pucKa anga obopyaoBaHUA U
WU3HMU,

BOB/1I€4YEHHOCTb B 06pa3oBaTe/lbHbIM MPOLLeCC — CKOPOCTb yCBOEe-
HVAa MaTepmana o 10 pa3 bbicTpes;

KONNEKTUBHOE 1N ONCTaHLIMOHHOE Oby4YeHue;

BbIMYCK 1. OB30P / POCCUNCKUEKOMMAHUWN,CMELUATTUSUPYIOLLUECA HA TEXHONOIMMUAX VR/AR

3anoMmMHaeMocCTb 00 90%;
Hawe pelwleHne No3BoNaeT HaXoaMTbCA B BUPTYaASIbHOM MPOCTPaAH-
CTBE YUUTESIO UM BKCMEePTY 1 obydaeMbliM. BuaoeTb 0encTBUS
aBaTapoB ApYyr Apyra 1 B3aMMOOeNCTBOBaATb C BUPTYanbHbIMM
LMPPOBbLIMU OBOMHUKaMK Ha 6a3e 3D CAD/BIM-Mopenein ntobbix
TEXHUNYECKMX N CTPOUTESNbHbLIX MPOEKTOB.

Ccblinka: https:/vrconcept.net/applications/education/

MpoekKT «LleHTp TeXHOMIOrMM CyaoCTPOEHNUN N CyAOPEMOHTa»
AKUMOHepHOoe 061ecTBO «LIeHTP TEXHONOIrMK CYAOCTPOEHMS M
cyoopeMoHTa» mcnonb3yet N0 VR Concept ong smsyanmsaumnm B
cmcTteMe BUpTyanbHom peanbHocTM (CAVE) 3D mogenu npoayKLunm
NpeanpuaTUa Ha pasfnYHbIX 3Tarnax: MPoOeKTUPOBAHUSA, CTPOMU-
TeNbCTBA, SKCMNNyaTauMm, PEMOHTA, MOLEPHM3AUUK U YTUM3ALUNN.
B paMKax BHegpeHMsa Halero nporpaMMHoro obecneyeHums Ha-
6ntopatoTCca pe3ynsTaThl:

CHWYXXeHWe 3aTpaT Ha KOMaHOWPOBKMY,

COKpalleHMe KOMMYeCcTBa OLWNBOOK M MX CTOUMOCTU, BPEMEHMW Ha
COrflacoBaHUSA NPOEKTa;

COKpalleHMe CPOKOB Ha peanunsaumio NpoekKTa;

MOBbILLUEHWE KayeCTBa NPUHATUA peLLUEeHU;

MOBbILLEHME KaYeCTBa MOCTPOEHHOIo 06beKTa C TOUKM 3peHUA
aKchyaTaumm.
Pa3paboTka cooTBETCTBYET TPeOOBaAHUAM POCCUMCKOIO 3aKOHOAA-
TenbCcTBa.

Ccbinka: https:/irconcept.net/cases/tsentr-tekhnologiy-sudostroeniy-i-sudoremonta/

MpoekKT «a3npoM HedTb»
«[a3npoM HedTb» BblAeNaeT TEXHONOrMIO BUPTYallbHOM peanbHO-
CTU BaXXHbIM MHCTPYMEHTOM ANd 9bPEKTUBHOIO NCMOMb30BaHMA
undpoBon Moaenun cneumanmcTtaMm KOMMNaHMM Ha pPasHbixX 3Tanax
YKU3HEHHOro LUMKNa obbekTa:

npueMka Mogenewn B BUPTYyaslbHOM pearibHOCTK,

KOHTPO/b COOTBETCTBMA PU3NYECKOro 0O6bekTa MoaeNu;

obyyeHune 1 aTTecTaumsa nepcoHana.
MpunoxxeHue VR Concept obecneymBaeT UCMOMNb30BaHME TEX-
HOJTOMMM BUPTYalTbHOM peanilbHOCTM Ha BCEM XU3HEHHOM LMKe
npoekTa s peleHnsa pasnMyHbIX BbICOKOTEXHOMOMMYHbIX 3a4au.
2kcnepTbl VR Concept coTpyaHmyatoT ¢ 'K «[a3npom HedTb» Mo
Bonpocam VR.

Ccblinka: https://vrconcept.net/cases/gazpromneft-keys/
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Abstract: Human exposure is a relevant
factor when operating in critical
environments and dependson a
thorough analysis and consideration
towards driving the teams to a safer

and more productive environment.
Reducing such exposure through digital
technologies benefits the whole workforce
in their decisions and maneuvers, like
simulations, training, and other critical
activities that can be executed remotely
and prior to the actual activity.

This paper presents a case study to
demonstrate how augmented and virtual
reality can be used to create a high-fidelity
virtual environment emulating the real
industrial facility. This approach enriches
the Digital Twin with the association

of data and the virtual environment.

It leverages on display and interaction
capabilities of hardware devices, and
intelligence and data querying capabilities
of industrial software, empowering

the workers with enhanced training
capabilities and access to information
increasing safety and efficiency.

A real application of this technology is
presented in this paper through the case
study of the PredictMain4.0 project of
Repsol Sinopec Brazil (RSB), which aimed
at the integration of digital technologies,
including augmented reality (AR) and
virtual reality (VR). The PredictMain4.0
project was executed using data and
data models of PETROBRAS' P-50, a
FPSO (Floating Production Storage

and Offloading) operating in Brazil,

and illustrates how different AR/VR
applications can be developed and used in
combination with engineering, operation,
and maintenance databases. This includes
3D models, digitalized critical procedures,
and the ability to integrate field teams
into a single virtual environment, allowing
real interaction in a digital setting that

is linked to the real world. Considering

the digitalized procedures, this paper
aims to establish how virtual simulation
and training can make teams more
confident and prepared to execute

the same physical asset procedures.

After consulting with stakeholders from
many different teams, the PredictMain4.0
project team selected three critical
operating modules in the FPSO (Power
Generation, Water Injection, and Gas
Compression). For each one, considered
which situations were relevant, should they
occur. These situations led to developing
a training and simulation framework,
allowing instructors to create different
scenarios and use advanced features such
as digital measurement, real-time data
collection, and collaborative sessions.

The case study indicates that the
development of such applications can
save more than $1 million per year

in Maintenance costs considering

the decrease in downtime and

avoiding risks of accident.

Ccblinka: https://onepetro.org/OTCONF/proceedings-
abstract/210TC/2-210TC/D021S016R007/466784

B aTOI cTaTbe NpencTaBneHo TeMaTuyecKoe nccnegoBaHme, [EMOHCTPUpPYoLLEe, KaK
OOMOMTHEHHAA U BUPTYyalibHada peanbHOCTb MOTMYT BbiTb MCMOMb30BaHbl A1 CO30aHMS
BbICOKOTOUHOWM BMPTYaslbHOM cpeabl, UMUTUPYIOLLLEN peanbHblM MPOMbILLNIEHHbIN OOBbEKT.

BbIMYCK 1. OB30P / MEXAYHAPO[OHbIE NCCITEQOBAHUSA

ISBN: 978-1-61399-833-5
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Abstract: The objective of this paper is

to share current operational challenges
concerning Oil and Gas (O&G) operators,
and to suggest certain solutions/
applications from the IR4.0 technology
toolbox. Augmented Reality/Virtual Reality
(AR/VR) will be discussed to address the
operational challenges detailed in this
paper, while simultaneously showing

how AR/VR can be leveraged to speed up
knowledge transfer process, especially at
the current alarming rates of attritions.
The proposed approach is to first

provide clear and concise explanation

of the current challenges from an O&G
operational point of view. Next, AR/VR

will be explained and clearly defined to
show its general benefits, before zooming
in to innovate, and capitalize on specific

features to address the challenges at hand.

AR/VR can play a key role in managing
other installed technologies (i.e. artificial
intelligence, mobility, etc.) to transfer
essential data to proper personnel at the
right time and location. In other words,
AR/VR can link up to all other applications
and create one central hub to organize,
streamline, and create actionable data in
any facility. While showing the operational
benefits, AR/VR will also be discussed to
show how it can speed up knowledge
transfer and reduce training costs,
especially when software developers
work together with O&G technologists to
create meaningful product, rather than

a generic one that truly serves no one.

The result is showing that AR/VR can
clearly solve and enhance O&G operations
by delivering important prescriptive
messages with knowledge-based
actions to concerned parties at the
proper location, so they can take timely,
proactive actions. Simultaneously, acting
ahead of time translates into reduced
plant upsets, while increasing safety

and well-being of all plant personnel.
Most O&G companies employ stat-of-the-
art technologies to address challenges
affecting various parts of their operating
facilities. Integrating these technologies
and allowing operators to organize

and strategize where and how to start,
and showing potential links is itself

a challenge. AR/VR can address this
predicament, if employed properly. This
paper will address AR/VR implicit and
explicit capabilities in more details.

The novelty of this paper is not in
presenting AR/VR technology, as it has
been around for several years, but rather
in showing how to design an agile system
to take advantage of the technology. The
newly designed system can incorporate
several scattered software applications
across a facility; therefore AR/VR will

act as an orchestrator by managing the
flow of data and ensuring they reach

the right personnel at the right time.

Ccbinka: https://Jonepetro.org/IPTCONF/proceedings-
abstract/22IPTC/3-22I1PTC/D031S106R007/479835

Llenb 3TOro AOKyMeHTa — MoAeNUTbCH TeKYLLMMU onepaumMoHHbIMU NpobrieMaMu, Ka-
caloLmMMmncsa onepaTopoB HedTerasosom otpaciun (O&G), M MPennoxXuTb ornpeneneH-
Hble peLleHusd / MPUNoXKeHUd U3 Habopa NHCTpyMeHToB |R4.0 technology toolbox.
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Abstract: To mitigate risks and improve
performance during the drilling of an

oil well and its various hole sections, it

is recommended that its operational
parameters and trajectory be monitored
in real-time. This activity is crucial to
avoid several problems during drilling
campaigns, especially if the drilling
specialist can have all the data and some
level of automatic interpretation on
hand, so quick decisions can be made.
However, most current monitoring
software do not have an interactive or
immersive visualization of this data,

only track plots with multiple curves.

To improve specialist experience, a 3D
visualization system has been developed
to unify both the drilling monitoring

and analysis process of charts, drilling
trajectory, lithology, and seismic data.
The Divisor system consists of a cloud
platform that unifies and processes data
from different sources and a digital 3D
visualization application. Its visualization
module can be used in two forms: a
traditional desktop interface enhanced
with 3D visualizations and an immersive

mode using a Virtual Reality (VR) headset.

Both allow the operator to view real-
time or historical data in multiple ways,
perform assessments and simulations.
Additionally, in VR mode, it is possible
to navigate through a full-scale virtual
environment, interact with the drill
hole tridimensional visualization, and
freely position charts with the essential
variables to be monitored. This allows

for better data manipulation granting
better insights related to the numerous
data captured, improving the decision-
making process and enhancing the
interaction in troubleshooting activities.
The visualization application connects to a
database that contains both static/design
information and real time data, enabling
a deeper analysis of all data together and
the execution of artificial intelligence (Al)
algorithms to generate new information
and predictions according to the
collected data. With both tools working

in synchronization, it is possible to insert
data from reports, convert them to a
readable standard format, and generate
visualizations customized by the user. The
streamlining of consumption, analysis,
and understanding of data allows for
savings through the reduction in the
numbers of software used as well as the
time required for their implementation.
The system can also be used as a training
environment using historical data to
operators in order to check their capacity
of response in different scenarios, as

well as guarantee the consistency of the
operational activities. As future work, this
tool will be extended with more views in
VR and desktop modes, including new
data generated by Al and comparison of
design data (real and simulated), as well as
an integration with a Digital Twin platform.

Ccblinka: https://onepetro.org/OTCONF/proceedings-
abstract/220TC/3-220TC/D031S032R009/484540

B ctaTtbe pacCMaTpMBaAETCH MHHOBALIMOHHbLIN MeToq, O6pa6OTKl/I N BN3yalin3aunm
OaHHbIX B peXXmnMe peasibHOro BpeMeHNu, noJiydeHHbIX B XoJe 6ypOBbIX pa6OT.

BbIMYCK 1. OB30P / MEXAYHAPO[OHbIE NCCITEQOBAHUSA
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Abstract: Underwater robots, including
Remote Operating Vehicles (ROV) and
Autonomous Underwater Vehicles (AUV),
are currently used to support underwater
missions that are either impossible or

too risky to be performed by manned
systems. In recent years the academia

and robotic industry have paved paths for
tackling technical challenges for ROV/AUV
operations. The level of intelligence of ROV/
AUV has increased dramatically because
of the recent advances in low-power-
consumption embedded computing
devices and machine intelligence (e.g.,

Al). Nonetheless, operating precisely
underwater is still extremely challenging
to minimize human intervention

due to the inherent challenges and
uncertainties associated with the
underwater environments. Proximity
operations, especially those requiring
precise manipulation, are still carried out
by ROV systems that are fully controlled

by a human pilot. A workplace-ready and
worker-friendly ROV interface that properly
simplifies operator control and increases
remote operation confidence is the central
challenge for the wide adaptation of ROVs.
This paper examines the recent advances
of virtual telepresence technologies as a
solution for lowering the barriers to the
human-in-the-loop ROV teleoperation.

Virtual telepresence refers to Virtual Reality
(VR) related technologies that help a

user to feel that they were in a hazardous
situation without being present at the
actual location. We present a pilot system
of using a VR-based sensory simulator

to convert ROV sensor data into human-
perceivable sensations (e.g., haptics).
Building on a cloud server for real-time
rendering in VR, a less trained operator
could possibly operate a remote ROV
thousand miles away without losing

the minimum situational awareness.

The system is expected to enable an
intensive human engagement on ROV
teleoperation, augmenting abilities for
maneuvering and navigating ROV in
unknown and less explored subsea regions
and works. This paper also discusses

the opportunities and challenges of

this technology for ad hoc training,
workforce preparation, and safety in the
future maritime industry. We expect

that lessons learned from our work can
help democratize human presence in
future subsea engineering works, by
accommodating human needs and
limitations to lower the entrance barrier.

Ccblinka: https://onepetro.org/SNAMETOS/proceedings-
abstract/TOS22/1-TOS22/DO11SO01R001/484617

B aTOM CTaTbe paccMaTpmMBakOTCA nocinegHme JoOCTn>XXeH4A TEXHOTOMNIN BUNP-
TyaJibHOIo Tef1enpuncCyTCTBMA B Ka4eCTBe pelleHNA 019 CHM>XKEeHNA 6a-
pbepoB Oonga teneonepaunm ROV € yd4acTneM yesioBeKa B LMKIE.
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BbIMYCK 1. OB30P / MEXAYHAPO[OHbIE NCCITEQOBAHUSA

B cmmynaTopax P, Ha ctagnm onTuMmMsaunm gamnlamnHa NPl cMogenmpoBaHbl pasfnyHble
cueHapuu Ansg pasHbiX KOMOUMHALMIN PAacrONOXEHUA MHTEPBaNIOB C/IOHOIO Hamn1acTo-
BaHMA, TOHHaXa M rMyObuHblI MPOBOAKWM FMOPU30HTaNbHOro cTBoia. OTAeNbHO BbIMOHEH
noo6op onTUManbHoro ob6bemMa bydepa M pacxoda 3akayku. B pesynbrate aHanusa 6onee
1000 pacyeTHbIX An3amHoB [Pl ong peanm3aymm Ha JTyLesaxXCKOM MeCcToOpOXXAeHWM Nogo-
6paHbl TP 6A30BbIX, COOTBETCTBYIOLLMX PA3HbIM YPOBHAM pUCKa MPU NMPUHATUK peLleHns.

Abstract: This paper presents the results
of comprehensive studies on the Achimov
deposits and overlaying clay horizons

of Luceyakhskoe field, Western Siberia,
aimed at hydraulic fracturing design

and optimization. Multidisciplinary
investigations included: core testing,
1D/3D Geomechanical modeling and
their calibration to earlier hydraulic
fracturing results and drilling events,

and multivariate calculations of hydraulic
fracturing designs. During the study,
specific thin bedding was revealed in

the silt-clayey sediments of the seal

and interlayers. This rock structure

is the main reason of differences in

rock properties for both: vertical and
horizontal directions. The physical and
mechanical properties anisotropy of

the geological environment can lead to

a change in the minimum horizontal
stress’s values, which in turn, is one of the
main factors that controls the hydraulic
fracture geometry. The data correlation
obtained within the framework of one
project made possible to characterize
the complex bedding barrier effect in

the seal and interlayer deposits and to be
accounted on hydraulic fracture design
stage. It was shown that the complex
bedding barrier effect has a significant
impact on the fracture propagation
during hydraulic fracturing. Ignoring this
effect in the modeling leads to incorrect
calculation of the fracture opening in
hydraulic fracturing simulators. At the
hydraulic fracturing design optimization,
several scenarios were simulated for
different combinations of the complex
bedding interval's location, tonnage and
horizonal borehole’s depth. Additionally,
the selection of the optimal buffer volume
and injection rate was performed. As a
result of the analysis of more than 1000
hydraulic fracturing design scenarios,

3 basic scenarios were selected for
implementation at the Lutseyaskhskoe
field, corresponding to different risk
levels for an optimal decision making.
Ccblinka: https://onepetro.org/Oll/article-

abstract/2022/04/26/494299/Complex-bedding-effect-
simulation-for-hydraulic?redirectedFrom=fulltext

B cTaTbe npencraBneHbl pe3yibTaTbl KOMMTEKCHbIX UCCTeoBaHMM OTIOXEHUN AUMMOB-
CKOW CBUTbI M MOKPbIBAKLLNX IMMHUCTbIX FOPU30OHTOB J1yLIEAXCKOIO MeCTOpOXXAeHUA
3ananHon Cnburpu. Llenbto nccnegoBaHuim aBNainCh MPOEKTUPOBaHME U ONTUMK3aLMS
rmgpopa3spbiBa nnacTta (FPIM). KoMmnnekcHble nccnegoBaHMa BKAKOYaNM TeCTMpoBaHme
KepHOBOTro MaTepuana; 1D/3D reoMexaHnyeckoe ModenmMpoBaHue; aganTaumio MocTPoOeH-
HbIX MOoOenew K pe3ynbraTtaM paHee npoBedeHHbIx P 1 6ypoBbIX COObLITUIA, MHOIrOBapU-
aHTHble pacyeTbl Amn3amHoB Pl1. BhigaBneHa xapakTepHada TOHKas CTIOUCTOCTb B aneBpo-
NNTO-TMTIMHUCTBIX OTIOXXEHMAX MOKPbILLKKM M MPOCA0eB. Takoe CTPOEHME MOPHOM Mopoabl
aBngeTca NPUYMHOM Pas3NMUYMa CBOUCTB B BEPTMKANIbHOM M FOPU3OHTabHbIX HanpasBie-
HUAX. AHM30TPOMMA PU3NKO-MEXaHUYECKMX CBONCTB reo/IOrMYeckomn cpedbl MOXET Mnpwu-
BOOMTb K UBMEHEHUIO MUHUMaNbHbIX FOPU30OHTASTIbHbIX HAMPSXXEHWMM, UTO B CBOKO oYepeb

DOI: 10.2523/IPTC-21300-MS
ISBN: 978-1-61399-731-4

Author(s): Phathompat Boonyasaknanon, Raymond Pols, Katja Schulze, Robert Rundle

International Petroleum Technology Conference (virtual, March 2021)

Abstract: An augmented reality (AR)
system is presented which enhances

the real-time collaboration of domain
experts involved in the geologic
modeling of complex reservoirs. An
evaluation of traditional techniques is
compared with this new approach.

The objective of geologic modeling is to
describe the subsurface as accurately
and in as much detail as possible given
the available data. This is necessarily an
iterative process since as new wells are
drilled more data becomes available which
either validates current assumptions

or forces a re-evaluation of the model.

As the speed of reservoir development
increases there is a need for expeditious
updates of the subsurface model as
working with an outdated model can lead
to costly mistakes. Common practice is
for a geologist to maintain the geologic
model while working closely with other
domain experts who are frequently not
co-located with the geologist. Time-
critical analysis can be hampered by the
fact that reservoirs, which are inherently
3D objects, are traditionally viewed with
2D screens. The system presented here
allows the geologic model to be rendered

and analyze the reservoir in real-time.
Collaboration on 3D models has not
changed significantly in a generation. For
co-located personnel the approach is to
gather around a 2D screen. For remote
personnel the approach has been sharing
a model through a 2D screen along

with video chat. These approaches are
not optimal for many reasons. Over the
years various attempts have been tried
to enhance the collaboration experience
and have all fallen short. In particular
virtual reality (VR) has been seen as a
solution to this problem. However, we
have found that augmented reality (AR)
is a much better solution for many subtle
reasons which are explored in the paper.
AR has already acquired an impressive
track record in various industries. AR will
have applications in nearly all industries.
For various historical reasons, the

uptake for AR is much faster in some
industries than others. It is too early

to tell whether the use of augmented
reality in geological applications will

be transformative, however the results

of this initial work are promising.

Ccbinka: https://Jonepetro.org/IPTCONF/proceedings-
abstract/211PTC/4-211PTC/D041S018R001/460598

aBAgeTCa OHMM U3 OCHOBHbIX GPaKTOPOB, onpeaenatoLIMX reoMeTputo TpellnHbl TPIM.
YBSA3Ka MOAy4YeHHbIX OaHHbIX B PaMKax OOHOIro MpoeKTa No3Bo/in/la oXxapaKrepm3oBaTb 2¢-
dEKT CNOXKHOIO HaMN/1aCToOBaHMA B OT/TOXKEHUAX MOKPbILWKM M MPOCIOEB M YY4EeCTb €ro npu
npoekTnpoBaHum NPI. Noka3aHo, YTo 2P eKT CMOKHOIO HanaacToBaHUSA CyLLLEeCTBeHHoe
BMAET Ha XapaKTep pacnpoCTpaHeHMA TpeLLUMHbI Mpn NpoBeaeHun IM'PI1. Ero MrHopupo-
BaHMe Npuv MOOENMPOBAHUM NMPUBOLUT K HEKOPPEKTHOMY PacYeTy PaCKPbITUA TPELLMHbI

as a hologram in multiple locations to
allow domain experts to collaborate

B ctaTtbe PaCcCMaTpUBatOTCAH NMpenmMyLlectTBa NCNoJ1b30BaHWMA OOMOJI-
HEHHOM PeaibHOCTM B reosiorm4eCKomMm MogesimpoBaHM.
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Abstract: This paper showcases an
innovative mobile application powered by
IR4.0 technologies including augmented
reality (AR) and artificial intelligence

(Al). The purpose of this application is to
enable digital transformation of analog
gauges, digitize their measurements,
automate historical data storage, visualize
trends, and provide useful information
about the gauge to the operator. Utilizing
this application will replace the current
practice of manual recording of readings
in order to reduce human errors as well

as promote operational efficiency.

With this application, the operator

simply points the mobile device's camera
towards the gauge and the image is
converted to a digital measurement using
computer vision algorithms. The digitized
readings are sent to a remote database
for recordkeeping and data analytics. In
order to identify which gauge is being
scanned, which is necessary for proper
recordkeeping, the application detects

a unique QR-code tag attached to the
gauge. Additionally, the application utilizes
AR technology to overlay gauge specific
information (such as gauge type, safe

operating range, fluid type, etc.) along
with the digitized reading. Visualization

of historical readings is another feature in
the application that assists the operator in
trend monitoring and decision making.
Preliminary tests for the prototype
application were carried out in a laboratory
environment to demonstrate the working
principle of this application. Although

the technology is in its early stages of
development, it shows promising results
in terms of accuracy and speed of the
computer vision algorithms to detect

and digitize the analog gauges. The
historical data recorded by the application
can also be accessed via the control

room using a web interface, where
information from various gauges can

be retrieved and visualized for analysis
and monitoring. Overall, the presented
application integrates computer vision
and augmented reality to provide

an effective solution for digitizing

analog gauges while promoting digital
transformation efforts within the industry.

Ccblinka: https:/fonepetro.org/SPEADIP/proceedings-
abstract/21ADIP/3-21ADIP/D031S099R001/473978

B 3ToM cTaTbe AEeMOHCTPUPYETCA MHHOBALIMOHHOE MOBUIbHOE NPU-
NOYXeHWe, OCHOBaAHHOE Ha TexHonormnax IR4.0, Bknto4vasa OOMNONTHEH-
HYtO peanbHOCTb (AR) M MCKYCCTBEHHbIN MHTeNNeKT (Al).

DOI: 10.3390/5u13094639

Author(s): Xinyi Huang, Di Zou, Gary Cheng, Haoran Xie

Journal «Sustainability»

Impact Factor: 3.889

Abstract: This paper provided a systematic review of previous Augmented Reality
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(AR) and Virtual Reality (VR) studies on
language learning. A total of 88 articles
were selected and analyzed from five
perspectives: their ways of integrating AR
or VR tools in language learning; main
users of AR and VR technologies; major
research findings; why AR and VR tools

are effective in promoting language
learning; and the implications. It was found
that (1) immersing learners into virtual
worlds is the main approach to language
learning in AR and VR studies; (2) university
students were the main users of AR/

VR technologies; (3) the major research
findings concerning the benefits of AR

m

and VR included improvement of students'
learning outcomes, enhancement of
motivation, and positive perceptions
towards using AR and VR; (4) AR and VR
tools promoted language learning through
providing immersive learning experience,
enhancing motivation, creating interaction,
and reducing learning anxiety; and (5)
implications identified from previous
research include the need of providing
training for teachers, enlarging sample
sizes, and exploring learner factors such

as learner engagement and satisfaction.

Cebinka: https://mwww.mdpi.com/2071-1050/13/9/4639

B 3ToM [OKyMeHTe NpeacTaBieH cCUcTeMaTUYECKMM 0630p NpeabliayLmMx nccrnegoBaHum
OOMONMHEHHOM peanbHOCTU (AR) M BUPTyanbHOM peanbHOCTM (VR) MO M3YyYEHUIO A3bIKOB.

DOI: 10.1016/j.aei.2021.101475
Author(s): Feng Y., Duives D., Hoogendoorn S.

Abstract: Virtual Reality (VR) provides

the possibility to study pedestrian
wayfinding behaviour in multi-level
buildings. Although VR has been applied
increasingly to study pedestrian behaviour,
it has remained unclear how different

VR technology would affect behavioural
outcomes in a multi-level building. The
study compares the adoption of different
VR technologies for pedestrian wayfinding
studies, via investigating the difference

in pedestrian wayfinding behaviour and
user experience. Wayfinding experiments
with two groups of participants were
conducted using either HMD VR or
Desktop VR. Pedestrian movement
trajectory data were collected via the VR
system and user experience data were

recorded via a questionnaire. These data
allow for direct comparison and detailed
analysis of pedestrian behaviour and

user experience between the adoption of
two VR technologies. The results showed
that technological differences have a
significant impact on wayfinding task
performance and head rotation change.
However, the route choice, exit choice
and user experience were overall similar
between the two groups. These results
provide empirical evidence supporting
researchers to choose between immersive
and non-immersive VR when study
pedestrian wayfinding behaviour.

Ccbinka: https://mwww.mendeley.com/catalogue/
a752c173-dff0-3e8c-abaf-50e4ab4f123d/

B cTaTbe Npom3BOAMTCSH CPaBHUTENbHOE MCCegoBaHMe BUPTyalb-
HOM peanbHOCTVM HMD 1 HacToNbHOM BUPTYanbHOW peanbHOCTM.


https://onepetro.org/SPEADIP/proceedings-abstract/21ADIP/3-21ADIP/D031S099R001/473978
https://onepetro.org/SPEADIP/proceedings-abstract/21ADIP/3-21ADIP/D031S099R001/473978
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DOI: 10.3390/app11073225

Author(s): Sepehr Alizadehsalehi, Ahmad Hadavi, Joseph Chuenhuei Huang

Journal «Applied Sciences»

Impact Factor: 2.838

Abstract: Building Information Modeling
(BIM) and Virtual reality (VR) have attracted
growing attention within the architecture,
engineering, and construction (AEC)
industry in recent years. Integration of BIM
and VR technology can develop workflow
efficiency through enhanced common
understanding and prepare students in
architecture and engineering programs
to become leaders of the AEC industry.
However, the current shortage of AEC
professionals trained in BIM and VR is still a
barrier to collaborative working practice in
this industry. This paper reviews previous
work on the BIM, VR, and BIM-into-VR

in AEC education/training to bridge

this gap. It also presents an advanced
framework to clarify creating and using
the BIM model into VR workflow in the
AEC industry through the integrated
definition function (IDEFO) model. The
authors further evaluated the BIM-into-VR
applications in literature and real-life by

surveying students’ learning performance
in terms of eight characteristics relevant
to the VR environment and students’
performance within two projects, one
involving the “NASA Mars Habitat

Project” and the other involving the
“Norris Center Project” at Northwestern
University. The results confirmed that
BIM-into-VR usability and efficiency

in improving students’ main learning
performance characteristics: Learnability,
Interoperability, Visualization, Real-

world, Interaction, Creativity, Motivation,
and Comfort. This study addresses the
advantages of using BIM-into-VR in AEC
programs. It also offers suggestions to AEC
educators and students in implementing
BIM-into-VR in different courses and
creating a roadmap for their future as
professionals in the AEC industry.

Ceblinka: https://mwww.mdpi.com/2076-3417/11/7/3225

B cTaTbe Npou3BOOUTCSH OLLeHKa yCreBaeMoOCTM CTyAeHTOB MHAOYCTPUM ap-
XUTEKTYPbI, UHXUHUPUHIA M CTPOUTENBCTBA C MCMNOb30BaHeM NMHDOP-
MaLMOHHOIo MOAENMPOBAHMA 30aHUM B BUPTYalbHOM peanbHOCTMU.

DOI: 10.1016/j.compedu.2021.104429

Author(s): Gustav Bgg Petersen, Giorgos Petkakis, Guido Makransky

Abstract: Even though learning refers to
both a process and a product, the former
tends to be overlooked in educational
virtual reality (VR) research. This study
examines the process of learning with VR
technology using the Cognitive Affective
Model of Immersive Learning (CAMIL) as its
framework. The CAMIL theorizes that two
technological features of VR, interactivity

and immersion, influence a number of
cognitive and affective variables that may
facilitate or hinder learning. In addition, VR
studies often involve media comparisons
that make it difficult to disentangle the
relative effects of technological features
on learning. Therefore, this study also aims
to provide insights concerning the unique
and combined effects of interactivity
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and immersion on the cognitive and
affective variables specified by CAMIL. We
employed a 2 x 2 between-subjects design
(N =153) and manipulated the degree

of interactivity and immersion during a
virtual lesson on the topic of viral diseases.
Analyses of variance (ANOVAs) were used
to examine the effects of interactivity and
immersion on our variables of interest,
and structural equation modeling (SEM)
was used to assess the process of learning
as predicted by the CAMIL. The results
indicated that the process of learning
involves situational interest and embodied
learning. Main effects of interactivity and/

or immersion on cognitive load, situational s
interest, and physical presence are also
reported in addition to interaction effects
between immersion and interactivity

on agency and embodied learning. The
findings provide evidence for the CAMIL
and suggest important additions to the
model. These findings can be used to
provide a better understanding of the
process of learning in immersive VR and
guide future immersive learning research.

Ccbinka: https://www.sciencedirect.com/
science/article/pii/S0360131521003067

B aTOM 1ccnefoBaHUM paccMaTprBaeTCa MpoLecc obyyeHmsa C MCMOMb30BaHM-
€M TEXHOMOrMKM BUPTYanbHOWM PeanbHOCTM C MCMOb30BAHMEM KOTHUTUBHO-ad-
deKTBHOW Mogenn nMmepcrmBHoro obydeHumsa (CAMIL) B kKauecTBe OCHOBHI.

DOI: 10.1007/s10758-020-09489-9
Author(s): Renganayagalu S., Mallam S., Nazir S.

Journal «Technology, Knowledge and Learning»

Abstract: Over the past decade, virtual
reality (VR) has re-emerged as a popular
technology trend. This is mainly due to

the recent investments from technology
companies that are improving VR systems
while increasing consumer access and
interest. Amongst many applications of VR,
one area that is particularly promising is
for pedagogy. The immersive, experiential
learning offered by VR provides new
training and learning opportunities driven
by the latest versions of affordable, highly
immersive and easy to use head mounted
display (HMD) systems. VR has been tested
as a tool for training across diverse settings
with varying levels of success in the past.
However, there is a lack of recent review
studies that investigates the effectiveness,
advantages, limitations, and feasibility of
using VR HMDs in training. This review
aims to investigate the extent to which

VR applications are useful in training,

specifically for professional skill and safety
training contexts. In this paper, we present
the results from a systematic review of
the effectiveness of VR-based simulation
training from the past 30 years. As a
secondary aim, the methodological trends
of application and practical challenges of
implementing VR in training curriculum
were also assessed. The results suggest
that there is generally high acceptance
amongst trainees for VR-based training
regardless of the technology limitations,
usability challenges and cybersickness.
There is evidence that VR is useful for
training cognitive skills, such as spatial
memory, learning and remembering
procedures and psychomotor skills. VR is
also found to be a good alternative where
on the job training is either impossible

or unsafe to implement. However, many
training effectiveness studies reviewed lack
experimental robustness due to limited


https://www.mdpi.com/2076-3417/11/7/3225 
https://www.sciencedirect.com/science/article/pii/S0360131521003067
https://www.sciencedirect.com/science/article/pii/S0360131521003067
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study participants and questionable
assessment methods. These results map
out the current known strengths and
weaknesses of VR HMDs and provide
insight into required future research areas

as the new era of VR HMD's evolve.

Ccbinka: https:/mvww.mendeley.com/
catalogue/35798f9c-c49a-3763-afa6-60d340c390e3/

B cTaTbe oleHMBaeTca 3dPeKTUBHOCTb VR-OMCNNees, ycTaHaBIu-
BaeMbIX Ha ronoBsax, B npodeccroHanbHOM 0BydeHnn.

DOI: 10.1109/T1P.2020.3036782
Author(s): Kim W., Lee S., Bovik A.

Abstract: Although it is well-known that
the negative effects of VR sickness, and the
desirable sense of presence are important
determinants of a user’s immersive

VR experience, there remains a lack of
definitive research outcomes to enable
the creation of methods to predict and/
or optimize the trade-offs between them.
Most VR sickness assessment (VRSA)

and VR presence assessment (VRPA)
studies reported to date have utilized
simple image patterns as probes, hence
their results are difficult to apply to the
highly diverse contents encountered in
general, real-world VR environments. To
help fill this void, we have constructed

a large, dedicated VR sickness/presence
(VR-SP) database, which contains 100 VR
videos with associated human subjective
ratings. Using this new resource, we

developed a statistical model of spatio-
temporal and rotational frame difference
maps to predict VR sickness. We also
designed an exceptional motion feature,
which is expressed as the correlation
between an instantaneous change
feature and averaged temporal features.
By adding additional features (visual
activity, content features) to capture

the sense of presence, we use the new
data resource to explore the relationship
between VRSA and VRPA. We also show
the aggregate VR-SP model is able to
predict VR sickness with an accuracy of
90% and VR presence with an accuracy
of 75% using the new VR-SP dataset.

Ccblinka: https:/www.mendeley.com/
catalogue/Ocl46feb-6351-3ac2-b277-0c874e4240da/

B cTaTbe NpmBOAMTCA CTaTUCTMUYECKada Moderb MPOrHO3MpoBaHMa BUP-
TyasbHOM BONEe3HU B CpaBHEHUW C BUPTYallbHbIM MPUCYTCTBUEM.

DOI: 10.1007/s10055-020-00457-3
Author(s): Lim K., Lee J.,, Won K,, Kala N., Lee T.

Abstract: In this paper, we proposed

a novel method for virtual reality (VR)
sickness reduction based on dynamic
field of view (FOV) processing. Dynamic
FOV processing is performed based on

the estimated VR sickness for each video
frame. The level of sickness is estimated
using VR sickness model, which is
obtained by defining the relationship
between the motion information and
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the measured VR sickness. For motion
information analysis, subregion-based
correspondence points tracking is used

to efficiently remove outliers and prevent
prediction error propagation. Amount of
head dispersion is used as a quantitative
VR sickness measure, which can be
calculated from inertial measurement
unit sensor in VR devices. The optimal FOV
range was determined by experimentally

ns

validating a minimum FOV that can
effectively reduce VR sickness with almost
negligible loss in presence. The simulation
results show a significant decrease of 37%
compared to full FOV viewing, when FOV
is dynamically varied between full and 60°.

Ccbinka: https://mwww.mendeley.com/catalogue/
cf6dc53c-7fac-3218-80f3-256863232186/

B 3Tol cTaTbe Obif1 MpeanoyX)eH HOBbIM MeTo CHUXKeHUA 3a60/1eBaeMoCTM BUPTyallbHOMN
peanbHOCTbO (VR), OCHOBaHHbIN Ha 06paboTke AMHaMmyeckoro nond apexHuna (FOV).

DOI: 10.1145/3508361

Author(s): Martin D., Malpica S., Gutierrez D., Masia B., Serrano A.

Abstract: Virtual reality (VR) is rapidly
growing, with the potential to change the
way we create and consume content. In
VR, users integrate multimodal sensory
information they receive to create a
unified perception of the virtual world. In
this survey, we review the body of work
addressing multimodality in VR and its
role and benefits in user experience,
together with different applications

that leverage multimodality in many

disciplines. These works thus encompass
several fields of research and demonstrate
that multimodality plays a fundamental
role in VR, enhancing the experience,
improving overall performance, and
yielding unprecedented abilities in

skill and knowledge transfer.

Ccbinka: https://mwww.mendeley.com/
catalogue/8bf26710-76c4-3945-a0c8-e680c7abc281/

B aTOM 0630pe paccMaTpmBaeTcs o6beM paboT, MOCBALLEHHbIX MYy/b-
TUMOOANbHOCTM B BUPTYANbHOM peanibHOCTK, ee POSiv U MpenMyLe-
CTBaM B MO/1b30BaATE/IbCKOM OMbITE, @ TaKXKe PasfiMyHble MPUIOXKEHUS, KO-
TOpble MCMNOMNb3YIOT MY/IBTUMOAANbHOCTb BO MHOTUX OUCLMIMITMHAX.

DOI: 10.1016/j.micpro.2021.103989
Author(s): Li K., Wang S.

Abstract: Virtual Reality VR technology
offers a unique approach to enhance

the use of complex 3D graphics and
visualization environments. The study
conducted using virtual reality (VR)
technology integrated into the computer-
aided design network; VR is a Web-based

learning environment. Virtual reality
technology is expected to be a traditional
2D computer graphics (CG) CG extended
to a 3D real-time simulation program.
Virtual reality technology can be used

to promote participation and student
learning. With VR education, change


https://www.mendeley.com/catalogue/35798f9c-c49a-3763-afa6-60d340c390e3/
https://www.mendeley.com/catalogue/35798f9c-c49a-3763-afa6-60d340c390e3/
https://www.mendeley.com/catalogue/0c146feb-6351-3ac2-b277-0c874e4240da/ 
https://www.mendeley.com/catalogue/0c146feb-6351-3ac2-b277-0c874e4240da/ 
https://www.mendeley.com/catalogue/8bf26710-76c4-3945-a0c8-e680c7abc281/ 
https://www.mendeley.com/catalogue/8bf26710-76c4-3945-a0c8-e680c7abc281/ 
https://www.mendeley.com/catalogue/cf6dc53c-7fac-3218-80f3-256863232186/ 
https://www.mendeley.com/catalogue/cf6dc53c-7fac-3218-80f3-256863232186/ 
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the delivery of educational content. No
user interaction is well suited to see

it and is very suitable to create a real

or imaginary virtual world. Immersive
virtual reality (VR) applications require
ultra-high data rate and low latency

to run smoothly, designed to improve
multiuser wireless VR video (depth of
learning support system) VR experiences.
It has been proposed streaming: quality
and low-latency video block submission.
Scenario, VR is that it can describe some
fields to be widely applied to education.
One of the main features of VR is that it

allows for multisensory interaction in the
visualization space. This combination of
visualization and interactive cosmetic VR
of multisensory is, ideally, to see whether
suitable for effective learning and try

to explain this effect by the benefits of
active learning from experience. Also, may
want to consider some of the defenders
and the application of VR education
related to technology-related lottery.

Ccbinka: https://www.mendeley.com/
catalogue/900a634f-2ad4-30b6-8985-30a2b6172f00/

ccnenoBaHMe B 3TOM CTaTbe MPOBOAMTIOCH C MCMOSTIb30BAaHMEM TEXHO-
nornm BUpTyanbHowm peanbHocTK (VR), MHTErpMpPOBaHHOWM B CETb aBTOMa-
TU3MPOBAHHOIO NPOeKTUPOBaHUS; VR — 3To Beb-cpefa obyyeHus.

DOI: 10.1007/s10055-020-00494-y

Author(s): Price S., Jewitt C., Yiannoutsou N.

Abstract: How touch is conceptualised
matters in shaping technical
advancements, bringing opportunities
and challenges for development and
design and raising questions for how
touch experience is reconfigured. This
paper explores the notion of touch in
virtual reality (VR). Specifically, it identifies
how touch ‘connection’ is realised and
conceptualised in virtual spaces in order
to explore how digital remediation of
touch in VR shapes the sociality of touch
experiences and touch practices. Ten
participants from industry and academia
with an interest in touch in virtual contexts
were interviewed using an in-depth semi-
structured approach to elicit experiences
and perspectives around the role of touch
in VR. Data analysis shows the growing
value and significance of touch in virtual
spaces and reveals particular ways in
which touch is talked about, implemented

and conceptualised. It highlights
changes for the sociality of touch through
participants’ conceptualisations of touch
as replication and illusion, and how the
body is brought into this ‘touch’ space.
These perspectives of touch shape who
touches, what is touched and how it

is touched and set an agenda for the
types of touch that are facilitated by

VR. The findings suggest ways in which
technological techniques can be employed
towards interpretive designs of touch
that allow for new ways to look at touch
and haptics. They also show how touch is
distorted and disrupted in ways that have
implications for disturbing established
‘real world’ socialities of touch as well

as their renegotiation by users in the
space of digitally mediated touch in VR.

Ceblinka: https://mwww.mendeley.com/catalogue/8fb2b694-
e78a-34e9-9d7d-d92e8046dabl/

B 3ToM CTaTbe nccnenyeTcs NoHATUE NPUKOCHOBEHMA B BUPTYallbHOW peasibHO-
ct (VR). B 4acTHOCTUK, B HEM OMNpeaenaeTcs, KaK peanm3yeTca U KOHLeNTyanm-
31pyeTcsa ceHcopHaa «CBA3b» B BUPTYasIbHbIX MPOCTPaHCTBax, YToObl nccieno-
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BaTb, KaK LMPPOBOE MCMNpaBieHne NPUKOCHOBEHMIN B BUPTYaNbHOW peanibHOCTH
dopMMpyeT CoLManbHOCTb CEHCOPHOIO OMbITa M CEHCOPHbIX MPAaKTUK.

DOI: 10.1080/03098265.2021.1901867
Author(s): Bos D., Miller S., Bull E.

Abstract: This article outlines how Virtual
Reality (VR) technologies, software and
content can be used as a resource for
teaching and learning in Geography.
Drawing on the authors’ first-hand
experiences of using VR for undergraduate
and postgraduate teaching, we

explore firstly how VR can enhance the
development of fieldwork observational
techniques, knowledge and understanding
of place, prior to entering the field.
Secondly, we show how VR can be used

to enable students to develop critical
analytical skills in relation to emergent

visual technologies and the wider
implications VR has for the representation
of people, places and landscapes. Finally,
the article will attend to the ways VR and
Augmented Reality (AR)-due to its growing
industrial application—-can offer important
opportunities for the development of
unigue practical employability skills which
can be applied to the geovisualization

of data and environments enhancing
graduate career prospects.

Cebinka: https://www.mendeley.com/catalogue/
bb06f4cb-d1f1-340c-8d9f-50d3d495ab4b/

B 3ToM cTaTbe paccka3biBaeTcs O TOM, Kak TEXHOMOMMM BUPTyanbHOM pe-
anbHocTu (VR), nporpaMMHoe obecrnedyeHme M KOHTEHT MOTYT ObITb UC-
Mofb30BaHbl B Ka4eCTBe pecypca a/4a rnpenoaaBaHunga reorpadumm.

DOI: 10.3390/5u13010249
Author(s): Kamari A,, Paari A., Torvund H.

Abstract: Virtual Reality (VR) is receiving
ever-increasing attention and is utilized
by many construction companies in
their current practices. This paper aims
at a critical investigation of the impact
of VR technology on how sustainability
and cost are understood and perceived
by the users in building design projects,
which could lead to improving and
supporting the actual building design
processes. The research study focused
on evaluating design alternatives using
Building Information Modeling (BIM)-
enabled VR technology integrated

with cost and sustainability life cycle

assessment (LCA) software. In doing so,
the paper begins with reviewing the
relevant literature in the mentioned areas.
Thereafter, it adopts an experimental-
qualitative-quantitative method to test
the research hypothesis and analyze the
effects of 360-degree VR on the users

(66 participants), while distinguishing
between users who have a relevant
background in building/construction
engineering (i.e., architect engineers and
civil engineers), and those who have not
(i.e., owners and clients). It is observed
that despite their background, the user
participants positively embrace the ideas
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and aspirations of sustainability, and that
there is some evidence of respondents
preferring the economy over sustainability.
Likewise, the participants are not making
an effort to measure the emissions of

their design options rather than focus
on the building’s economic aspects.

Ccbinka: https:/mwww.mendeley.com/
catalogue/1615c367-4847-34c3-a45b-e558814d3fc7/

Llenbto gaHHOM CTaTbW ABNAETCA KPUTUYECKOE MCCNeaoBaHMe BAUAHUA TEXHOMO-
MM BUPTYasibHOM pearibHOCTM Ha TO, Kak Mofib30BaTeNlM MOHMMALOT M BOCMPUHUMAIOT
YCTOMYMBOCTb Y CTOMMOCTb B MPOEKTax MpPOeKTUPOBaHMSA 30aHMIN, UTO MOXKET NpuBe-
CTV K Y/IYYLIEHMIO M MOAAEPXKKE peaibHbIX MPOLLECCOB MPOEKTUPOBAHMSA 30aHUN.

DOI: 10.3390/app11136170
Author(s): Kim J., Ha J.

Abstract: It is necessary to focus on a

VR environment centered on a tangible
interaction (TI), which provides and
interacts with the user experience (UX)
with various sensational forms. Therefore,
this study attempted to present UX
evaluation items for VR fashion product
shopping environment through focusing
on the Tl. In addition, the developed
factors were evaluated for validity through
empirical experiments and attempted

to explore the possibility of using a VR
shopping UX evaluation methodology. As
a result of factor analysis of items related
to VR shopping, six factors were extracted,
and each factor was named as intention to
use, playfulness, sharpness, telepresence,
in-teractivity, and usability, respectively.

As a result of a t-test for the difference

in UX between im-mersive VR and non-
immersive VR, it was found that there were
significant differences in intention to use,
playfulness, sharpness, and telepresence.
As a result of performing a multiple
regression analysis to analyze the effect

of Tl on the VR fashion shopping UX, it
was found that interaction, playfulness,
and telepresence are UX factors that are
formed under the influence of Tl in an
immer-sive VR. In addition, intention to
use, sharpness, telepresence, and usability
were found to be factors experienced as
an effect of Tl in a non-immersive VR.

Ccbinka: https://mwww.mendeley.com/
catalogue/9f01f544-e98a-39b6-b643-e4c3047d5b3f/

B cTaTbe paccMaTpmrBaeTCa Mofb30BaTeNNbCKUM OMbIT MPU Mo-
KyrnKe MOOHbIX TOBApPOB B BUPTYallbHOW peasibHOCTM.

DOI: 10.1016/j.tele.2021.101575

Author(s): Schiopu A., Hornoiu R., Padurean M., Nica A.

Abstract: Several studies have investigated
the use of virtual reality (VR) in tourism,
but none has taken an epidemiological
outlook. This research examined the

use of VR in tourism through the lenses
of an extended TAM model in times of
COVID-19 pandemic. The premise was
that, in this context, people would prefer
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less risky experiences and would see
VR as a substitute for traditional travel.
The data used was collected through
a within-subjects experiment, which
proved that intention to use VR in
tourism increased under the COVID-19
effect. This study tested a conceptual
model that showed this intention was
influenced by the perceived ease of use,
perceived usefulness, and perceived
substitutability of VR, all mediated by
people’s interest in VR use in tourism.

o

The perceived authenticity of VR
experience determined the perceived
substitutability of VR. This paper has
theoretical and practical implications.

In the long term, promoting tourism-
related VR activities might reduce the risk
of virus spreading, lessen the pressure
imposed on this sector by such epidemic
episodes, and increase its sustainability.

Ccbinka: https://mwvww.mendeley.com/catalogue/01100022-
c653-388e-856b-d08b35dd7ce2/

B aTOM M1ccnenoBaHMM 6bila NpoTeCTUPOBaHa KOHLENTyalbHas Moaesb, KOTopas Noka-
3ana, YTo Ha HaMepeHMe NCMNOoNb30BaTb BUPTYalbHYIO peasibHOCTb B TypM3Me noBnmsana
BOCMPUHMMaeMaa rNpocToTa MCMoMb30BaHMS, BOCMPUHMMaeMas None3HocTb M BOC-
NPUHMMaeMas B3aMMO3aMeHAeMOCTb BUPTYaNlbHOM peanibHOCTK, M BCe 3TO ornocpe-
OOBaHO MHTEPECOM MtoAeN K MCMOMb30BaHMIO BUPTYallbHOM peanbHOCTU B TypU3Me.

ISSN: 14364522

Author(s): Holly M., Pirker J., Resch S., Brettschuh S., Gutl C

Abstract: Skills in science, technology,
engineering, and mathematics (STEM)
are increasingly in demand. Theoretical
knowledge and formulas alone are
frequently not sufficient to understand
complex phenomena. Simulations are a
valuable tool to support the conceptual
understanding by visualizing invisible
processes. The constant interaction with
the learning material is an essential
factor when learning with simulations
and virtual worlds. Virtual reality (VR)
technologies enable interaction with
the virtual environment with a high
intensity of immersion. Maroon is a VR
platform for teaching physics and has
been in development for over five years.

Previous results with Maroon have already
demonstrated the potential of virtual
reality for learners and teachers, but also
highlighted a list of potential challenges

in terms of VR experience design, usability,
and pedagogical concepts. Over the past
six months, we have conducted user
studies with a total of 85 participants, both
student teachers (n = 26) and pupils (n =
59) at high schools and teacher training
institutions. In this paper, we want to
facilitate the difficult task of designing
educational VR platforms by describing
the expectations of educators and pupils.

Ccblinka: https:/mwww.mendeley.com/
catalogue/8c42a067-b91f-3a38-8bae-ebe8ldbaece9a/

B oToM cTaTbe NepecMaTpmBaeTca TpyaHad 3adada NpoeKTUpoBa-
HMA 06pasoBaTebHbIX MNATPGOPM BUPTYarlbHOW peanbHOCTM Ye-
pes onurcaHre oxuaaHum NpernogasaTenei U ydeHMKOoB.
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Author(s): van Berlo Z., van Reijmersdal E., Smit E., van der Laan L.

Abstract: Virtual reality (VR) marketing

is here to stay—or at least that is what

is generally believed. Head-mounted
display (HMD) VR hardware is rapidly
becoming more accessible to the general
public, and businesses have started
adopting VR as an experiential marketing
platform. In this study, we examine two
affective mechanisms that play a role in
the workings of branded VR games in

an HMD VR context: (1) virtual product
appeal and (2) emotional response. We
conducted a between-subjects (branded
VR game vs. non-branded VR game) lab

experiment (N = 81) among young adults
who were recruited via the university’'s
lab recruitment system. During the
experiment, participants used HTC Vive
hardware with hand-held controllers.
The results show that virtual product
appeal strengthens the effect of brands
in VR games on brand attitude. Moreover,
brands in VR games elicit emotional
responses, which subsequently drive
brand attitude and purchase intention.

Ccblinka: https:/mww.mendeley.com/catalogue/
a24cad21-f6¢c9-30a9-baf8-336219d41del/

B ctaTbe nccnepyetca ABa adpdPeKTUBHbIX MEXAHM3MA, KOTOPbIE UTPAtOT POb B pa-
60Te dUpMeHHbIX VR-UTP B KOHTEKCTE BUPTYyanbHOM peanbHocT HMD: (1) npu-
BNEKaTENbHOCTb BMPTYalIbHOrO NMPoAyKTa U (2) SMOLMOHANbHbIN OTK/UK.

DOI: 10.28945/4816
Author(s): Alamaki A., Dirin A., Suomala J., Rhee C..

Abstract: Aim/Purpose This case

study examines students’ affective
responses to and relationships with
two-dimensional (2D) and 360° videos
that were experienced with or without
low-cost virtual reality (VR) headsets.
Background The prior research on low-
cost VR technology is scant. Schools

and universities are not financially

able to purchase tens or hundreds of
expensive inbuilt VR headsets. Therefore,
we recommend an alternative, low-cost
solution. Methodology We conducted

the experiment with students’ (N=100)
responses to videos and VR technologies
used in a higher education setting. We also
applied a quantitative research approach
examined in light of media richness and
affective experience theories. Contribution

This study provides evidence of the
integral role that VR technologies and 360°
video content play, because using low-
cost VR headsets potentially decreases the
initial affective experiences of 360° videos
among students. Although VR headsets
improve media richness, they might
simultaneously weaken students’ overall
affective experiences if they experience
usability challenges. Findings The results
showed that using low-cost VR headsets
decreased positive user ex periences when
they were watching 360° videos. The 360°
video experience was noted to be better
without low-cost VR headsets. Low-cost
VR headsets with a smartphone and 360°
videos were found to be complicated to
set up and use among first-time users.
However, 360° videos created a more
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positive affect than did 2D videos. We also
found that the positive affect of videos
enhanced the social sharing intention.
Recommendations Educational institutes
and teachers with limited financial
budgets need to plan for Practitioners and
Mmanage courses that increases their need
to adopt low-cost VR headsets. However, a
poor initial user experience of low-cost VR
technology usability might create negative
student attitudes, which might hinder
VR's adoption rate in higher education.
Recommendations This study provides

a new understanding about students’
affective experiences for Researchers of 2D
videos and 360° videos with and without
low-cost VR headsets. The results show
that positive user experiences of 2D and
360° videos enhance students’ interest
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in sharing and collaboration in digital
learning environments. Impact on Society
The results help educators to predict
possible usability challenges in selecting
the proper rich media for different learning
situations. Additionally, the results assist
educators to design VR assisted courses
that motivate students. Future Research
The experimental comparison of different
VR solutions and traditional learning
technologies merits further examination.
Additionally, more research is needed

to determine the relationship of VR
technologies, video content and learning
methods, because technological features
and content are tightly integrated in VR.

Ccbinka: https://www.mendeley.com/
catalogue/4001cf20-8405-3514-9d12-f18be3df04bb/

B 5TOM TeMaTn4eCcKoM UccrnegoBaHMM PaccMaTPUBaOTCH SMOLMOHab-
Hble peaKkuMmn CTyQEHTOB Ha ABYMepHble (2D) n 360-rpagycHble BUOEOPO-
NUKU M MX B3aMMOOTHOLLEHWS C HUMUK, KOTOPble 6bIf MPOCMOTPEHbI C He-
OOPOrMMU FAPHUTYPaMK BUPTyanbHOM peanbHocTU (VR) nam 6e3 Hux.

DOI: 10.1016/j.autcon.2021.103631
Author(s): Chen H., Hou L., Zhang G., Moon S.

Abstract: High-rise building fires can
pose a significant threat to occupants
and firefighters. The state-of-the-art
technologies such as sensor-based
Internet of Things (loT), Building
Information Modelling (BIM), Virtual
Reality (VR) and Augmented Reality (AR)
may offer great potential to improve
building fire safety and rescue efficiency,
primarily through ameliorating the level
of situational awareness. This study
proposes an innovative technology
integrated framework for prototyping

a proof-of-concept BIM, loT and AR/

VR system based upon the rationale of

situational awareness. A pilot test based
on a simulated fire scenario is conducted
to evaluate the functionality of the
framework. The outcomes reveal that
the data generated by the system can be
leveraged by the firefighting department
to quickly locate the whereabouts of the
indoor fires, and the VR gamification
scenarios can expedite the development
of situational awareness for the trainees.
The limitations and future works are

also discussed at the end of this paper.

Ccblinka: https://mwww.mendeley.com/
catalogue/92617c00-dbf6-3f54-9ef2-1f9bf53dbe0d/

B 3TOM m1ccnenoBaHMKM npeanaraeTca MHHOBaLUMOHHAA TeEXHOMNOrM4yecKkasa MHTerpm-
pPOBaHHAA CTPYKTYpPa 419 NPOTOTUMMNPOBAHUSA CUCTEMbI MPOBEPKN KOHUEMUMN BIM,
loT n AR/ VR, ocHoBaHHasa Ha 060CHOBaHNMN CUTYALMOHHOM OCBEOOMIEHHOCTI.
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Abstract: Virtual reality (VR) usage is
increasing in higher education, yet VR
retains significant financial, technological,
and time costs. Given these challenges,
understanding student perceptions

of the legitimacy of educational VR is
important. In-class VR was introduced

in two semesters with four total face-to-
face Geography courses at Arkansas Tech
University. Throughout each semester,
individual students periodically used

the HTC Vive's Google Earth VR app

to virtually visit places relevant to that
day’s lecture. The VR video was mirrored
to a classroom screen for all students

to see. These VR sessions formed parts

of many class meetings, in contrast to
recent studies that examine educational
VR as short-term experiments or out-of-
classroom trials. Students were surveyed
about their perceptions before and after
the semester, and overall student views of
classroom VR were positive. Perceptions
were similar between students who
used VR in class and students who did
not. These findings are important as
educational institutions continue to
invest more time and resources into VR.

Ccbinka: https://www.mendeley.com/catalogue/
a1799996-f7c2-3c9a-be8d-1356e06afff5/

B cTaTbe NpmnBoaATCca pe3ynbraTbl 9ddPeKTUBHOIMO ncnonb3oBaHua «Google
Earth VR» B Knacce BbicLLero o6pa3oBaHung, a TaKyKe BOCMPUATHE CTyOEH-
TaMU BUPTyanbHOM pearibHOCTU B TeYeHe ceMecTpa B Kacce.

DOI: 10.3390/5u13020806
Author(s): Lee W., Kim Y.

Abstract: The importance of non-face-
to-face tourism is growing due to the
impact of COVID-19, and VR (virtual reality)
is attracting attention as a solution to
this need. This research investigates the
antecedents of utilitarian and hedonic
values based on the experience of VR
tourism and identifies the relations
between values and user visit intention.
We performed an empirical study with
data collected from 207 respondents
from major VR online user communities.
The results of the research show the
antecedents of utilitarian value to be

information access, flow, and interactivity;
whereas the antecedents of hedonic value
are flow, interactivity, and telepresence.
Utilitarian and hedonic values both
positively affect user visit intention. The
results also show group differences in the
relationship between research variables
according to the personal degree of
extraversion. These results provide key
understandings to enable the adoption
of the VR technology in tourism.

Ccblinka: https:/mwww.mendeley.com/
catalogue/1a5c2268-dcla-3c9d-b2ec-142ef75c4d0d/

B cTaTbe NpuBeOeHbl pe3ynbraTbhl MCCeqoBaHUA, KOTOPbIe MOKa3biBatoT, YTO
npeanocbiIKaMuy YTUAMTAPHOM LLIeHHOCTU ABNAOTCA AOCTYN K MHPOpPMa-
LMW, MOTOK N MHTEPAKTUBHOCTb; B TO BPEMSA KakK NpeanochbiIkaMu regoHNCTU-

BbIMYCK 1. OB30P / MEXAYHAPO[OHbIE NCCITEQOBAHUSA

4eCKOW LIeHHOCTM ABNA0TCA MOTOK, MHTEPAKTUBHOCTb N TENENPUCYTCTBUE.

DOI: 10.1016/j.tele.2021.101728
Author(s): Ball C., Huang K., Francis J.

Abstract: The coronavirus disease 2019
(COVID-19) pandemic has impacted

all aspects of people’s lives, including

how we work, play, learn, exercise, and
socialize. Virtual reality (VR) technology
has the potential to mitigate many of

the challenges brought about by the
pandemic, which has spurred increased
adoption. However, relatively low adoption
overall and limited software still restrict
the power of VR to address COVID-19
difficulties effectively. This study examines
how the perceived impacts of COVID-19
might lead to different VR uses and
gratifications and device ownership /
variability. Furthermore, we investigate the
importance of social interactivity within
VR for increasing adoption intentions.

We surveyed 298 Amazon Mechanical
Turk users during the Fall of 2020.

Results indicate that the pandemic’s
perceived impacts influenced the

likelihood of acquiring VR for education,
tourism, and work. For VR ownership

and variability, those who purchased

VR during the pandemic were more

likely to report buying it for work. Those
with access to high-end VR hardware
were more likely to report a broader
range of uses, including socializing,
health, and telemedicine. Validating

the importance of various applications
during the pandemic, we found that the
desire for social interactivity mediates the
impacts of COVID-19 on future adoption
intentions. Theoretically, we propose
several gratifications sought via the use of
VR during the pandemic. Practically, we
discuss recommendations for future VR
research, marketing, and software design.

Ccbinka: https://mwww.mendeley.com/
catalogue/5e0614e4-65c1-389a-a4al-73710d38bbb3/

B 3TOM m1ccnenoBaHMKM paccMaTpUMBaETCH, Kak npeanonaraemMoe sosgencrame COVID-19
MOXET MPUBECTU K Pa3NIMYHOMY MCMOSTIb30BaHUIO BUPTYalbHOW peafibHOCTU U1 Mo-
NyYeHuIo yAOBONbCTBUA, @ TakKe K BNafeHUIo YCTPOMCTBaMU / MU3MEHUYMBOCTMU.

DOI: 10.1097/AJP.0000000000000958

Author(s): Powers M., Carl E., Levihn-Coon A., Van Veldhuizen M., Caven A., Pogue J., Fresnedo M,, Turner E.,

Adams M., Leonard K., Conroy H., Lantrip C., Caven T., Isbell C., Regner J., Garmon E., Foreman M., Miller W.,, Fares L.,

Carlbring P., Otto M., Weiss D., Hughes J., Bernhardt J., Roy R., Oh J., Copt R., Macclements J., Warren A,,

Rosenfield B., Rosenfield D., Minns S., Telch M., Smits J.

Abstract: Objectives: Nonpharmacologic
pain management strategies are needed
because of the growing opioid epidemic.
While studies have examined the efficacy

of virtual reality (VR) for pain reduction,
there is little research in adult inpatient
settings, and no studies comparing the
relative efficacy of standard animated
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computer-generated imagery (CGI) VR

to Video Capture VR (360 degrees 3D/
stereoscopic Video Capture VR). Here, we
report on a randomized controlled trial of
the relative efficacy of standard CGI VR
versus Video Capture VR (matched for
content) and also compared the overall
efficacy of VR to a waitlist control group.
Materials and Methods: Participants (N=103
hospitalized inpatients reporting pain)
were randomized to 1 of 3 conditions: (1)
waitlist control, (2) CGI VR, or (3) Video
Capture VR. The VR and waitlist conditions
were 10 minutes in length. Outcomes were
assessed pretreatment, post-treatment,
and after a brief follow-up. Results:
Consistent with hypotheses, both VR
conditions reduced pain significantly more
relative to the waitlist control condition

(d=1.60, P<0.001) and pain reductions were
largely maintained at the brief follow-up
assessment. Both VR conditions reduced
pain by ~50% and led to improvements in
mood, anxiety, and relaxation. Contrary to
prediction, the Video Capture VR condition
was not significantly more effective at
reducing pain relative to the CGI VR
condition (d=0.25, P=0.216). However, as
expected, patients randomized to the
Video Capture VR rated their experience
as more positive and realistic (d=0.78,
P=0.002). Discussion: Video Capture

VR was as effective as CGIl VR for pain
reduction and was rated as more realistic.

Ccbinka: https://www.mendeley.com/catalogue/
da47559d-805d-320c-a0c8-5d65a566f07a/

B nccnegoBaHmm coobLaeTcs O paHLOMU3MPOBAHHOM KOHTPOUpPYe-
MOM MCCnegoBaHUM OTHOCUTENbHOM 2DPEeKTUBHOCTU cTaHaapTHoM CGl
VR no cpaBHeHMto ¢ VR BUOeO3axBaTa, a TaKKe cpaBHMBaeTca obLiaa a¢-
$eKTMBHOCTb VR C KOHTPObHOM rpymnnon 13 CAmcKa OXXMagaHua.

DOI: 10.1007/s12553-021-00528-8
Author(s): Siani A., Marley S.

Abstract: The Covid-19 pandemic has
brought about significant changes to
most aspects of our lives. As a result of
the quarantine enforced by governments
and authorities worldwide, people had

to suddenly adapt their daily routines,
including work, study, diet, leisure and
fitness activities to the new circumstances.
A growing body of research indicates
that the engagement with virtual reality
(VR) activities can have a positive impact
on users' mental and physical wellbeing.
This study aims to evaluate the impact

of VR activities on users under lockdown
due to the Covid-19 pandemic. An online
survey was carried out to investigate

the recreational use of VR during the
lockdown period and to gather users’
opinions on its impact on their physical

and mental health. Non-parametric tests
were used to evaluate the statistical
significance of the responses provided
by the 646 participants. The results of the
survey show that VR use has significantly
increased during the lockdown period
for most participants, who expressed
overwhelmingly positive opinions on the
impact of VR activities on their mental
and physical wellbeing. Strikingly, self-
reported intensity of physical activity
was considerably more strenuous in VR
users than in console users. Given the
current uncertainty as to the duration
and course of the pandemic, as well as
the possibility of intermittent lockdown
in the upcoming years, the outcomes

of this study could have a significant
impact towards the development and
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deployment of VR-based strategies
aimed at helping the population cope
with prolonged social distancing, with

particular regards to vulnerable individuals.
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Ccbinka: https://www.mendeley.com/catalogue/
ca461cd8-f897-3dc0-a3e3-d092f5cbbOfe/

Llenb aTOro nccnegoBaHMsa — OLEHUTb BIMAHKME BUPTYalbHOW peanibHOCTU Ha
rnofib3oBaTenem, HaxogaLmxca B U3onaumMm ns-3a naHgemmm Covid-19.

DOI: 10.3389/fcomp.2021.673826
Author(s): Horvath I.

Abstract: Due to its constantly developing
technological background, VR and AR
technology has been gaining increasing
popularity not just in industry or business
but in education as well. Research in the
field of Cognitive Infocommunications
(CoglnfoCom) shows that using existing
digital technologies, online collaboration
and cooperation technologies in 3D VR
supports cognitive processes, including
the finding, processing, memorization
and recalling of information. 3D VR
environments are also capable of
providing users with a much higher level
of comprehension when it comes to

sharing and interpreting digital workflows.

The paper presents a study carried out
with the participation of 90 students. The
aim of this study is to investigate how
the application of 3D VR platforms as
personalized educational environments
can also increase VR learning efficiency.
Besides considering participants’ test
performance, metrics such as results

on visual, auditory and reading-based
learning tests for information acquisition,
as well as responses on Kolb’s learning
styles questionnaires are taken into
consideration. The participants’ learning
styles, information acquisition habits were
also observed, allowing us to create and
offer a variety of learning pathways based

on a variety of content types in the 3D

VR environment. The students within the
study were divided into two groups: a test
group receiving personalized training in
the MaxWhere 3D VR classroom, and a
control group that studied in a general
MaxWhere 3D VR space. This research
applies both quantitative and qualitative
methods to report findings. The goal was
to create adaptive learning environments
capable of deriving models of learners
and providing personalized learning
experiences. We studied the correlation
between effectiveness of the tasks and
Kolb's learning styles. The study shows
the major importance of choosing the
optimal task type regarding each Kolb
learning style and personalized learning
environment. The MaxWhere 3D spaces
show a high potential for personalizing
VR education. The non-intrusive guiding
capabilities of VR environments and of
the educational content integrated in
the 3D VR spaces were very successful,
because the students were able to

score 20 percent higher on the tests
after studying in VR than after using
traditional educational tools. Students
also performed the same tasks with

8-10 percent faster response times.

Ccblinka: https://mwww.mendeley.com/
catalogue/4fcOle7d-0baf-3332-a870-c68761e93afc/

B cTaTbe npencTaBneHo nccrnenqoBaHme, NpoBeaeHHoe ¢ ydactmem 90 cTyaeH-
TOB. Llenb 3Toro nccnenoBaHmMs — BbIACHUTD, Kak MpUMeHeHMe nnatdopm 3D
VR B KauecTBe MepCoHaNmM3nMpoBaHHbIX 06pa30oBaTeIbHbIX CPe MOYKET TakK-
YK€ MOBbICUTb 9PDEKTUBHOCTb OBYyYEeHS B BUPTYarlbHOW peanbHOCTM.
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c60pPHUK TpyaoB

(Tomck, 21-25 MmapTa 2022 roga)

AHHoTaumsa: CO0pHUK COOaePXKUT OoKMaabl,
npepncTaBfieHHble Ha XIX MexayHaposa-
HOM HAay4YHO-MPaKTNYECKOM KOHbepeHLUMN
CTYOEHTOB, aCMNMPaHTOB M MOIOObIX y4e-
HbIX «MooaeXb M COBPeMEHHbIe MHPOP-
MaLMOHHbIE TEXHOMOM MKy, MpoLueaLlen B
TOMCKOM MOMUTEXHUYECKOM YHUBEPCUTETE
Ha 6a3e VIHyxeHepHOoW LWKoNbl MHPOopPMa-
LLMOHHbIX TEXHONOTUM N POBOTOTEXHUKMN.
MaTepuanbl COOpHUKa OTParkatoT JOoKa-
Obl CTYOEHTOB, aCMUPaHTOB M MOTO4bIX
y4YeHblX, MPUHATbIE K 0BCY»KOEHUIO Ha
ceKumax: «MCKyCCTBEHHbIV UHTENEKT U

Monopgexb n coBpeMeHHble VIH(bOpMaLI,VIOHHbIe TeXHOJ1I0IMnuU.

XIX MexayHapoaHasa Hay4YHo-MpakKTnyeckas KOHd)epeHLI,Mﬂ CTyOeHTOB, aCnpaHTOB M MONOAbIX YH4EeHbIX

MalLlHHOEe obydeHmer, «Lindposmsaumng,
IT M umdpoBada sKOHOMUKaAY, «[M3aNH U
KOMMbloTepHada rpadumka», «<BupTyanbHaa 1
OOMOSTHEHHAs PealNibHOCTby», K TeXHOM0r s
60MNbLWKMX OAaHHbIX B UHOYCTPUM», «Mexa-
TPOHUKA N POBOTOTEXHMKA», «KABTOMATU3A-
LA TEXHOMOrMYECKMX MPOLLEeCCOB U MNpo-
Mn3BoaCcTB». COOPHUK NMpeaHa3HadveH anga
cneumnanmncToB B o61actm MHOOPMaLMOH-
HbIX TEXHOMOr MM, CTYAEHTOB U acnMpaH-
TOB COOTBETCTBYIOLLMX CnelmaibHOCTEN.

Ccbinka: http://earchive.tpu.ru/handle/11683/71146
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MIcTouHUK doTo: M7

B Pa3aHu pa3spaboTtanu cumy-
NaTop BUPTyaslbHOM peasibHO-
CTU ana 6opbbbl ¢ pobramm
ABTOp(bl): TACC Hayka

Ccbinka: https://nauka.tass.ru/nauka/16127619?utm_
source=google.com&utm_medium=organic&utm_
campaign=google.com&utm_referrer=google.com

McTouHuk dpoTo: el

What is virtual reality and
where does it come from?
ABTOp(bl): VRTL Academy

Ccbinka: https://courses.vrtl.academy/lessons/what-
is-virtual-reality-and-where-does-it-come-from/

McTouHUK dpoTo: [

B Poccun nsyymnm npumMeHeHue Bup-
TyasibHOM peanbHOCTU B o6pa3zoBaHUM
AsTop(bl): PMA HoBOCTM

Ccblinka: https://ria.ru/20220927/mgpu-1819608269.html

McTouHUK doTo: 1201

Poccumnckme yyeHble BbiISBUITUM BO3MOXK-
HocTb VR CHM)XXaTb YPOBEHb TPEBOXXHOCTM
ABTOpP(bl): Anekcen BeaepHMKoB

Ccbinka: https://trends.rbc.ru/trends/innov
ation/630cd6109a79478bb1b2b254

McTouHUK dpoTo: [121

Kak VR BHegpSIoT B cucTeMy o6pasoBa-
HUS: NPUMeEpPbI By30B U KOpropauum
ABTOpP(bl): CBEP YHMBepcuTeT

Ccbinka: https://sberuniversity.ru/edutech-
club/pulse/tekhnologii/22605/

McTouHUK doTo: [122

HoBoe VReMsd: 3a4eM LUKOJSIbHU-
KaM BUpTYyasibHaa peasnibHOCTb
ABTOp(bl): Cepren NypbsaHoOB

Ceblinka: https://iz.ru/1268085/sergei-gurianov/novoe-
vremia-zachem-shkolnikam-virtualnaia-realnost

BbIMYCK 1. OB30P / NYB/IMKALUU CMU

McTouHuK doTo: 1231

VR-TeXHOIOrMm cTaHoBATCcA pabo-
Y1MM UHCTPYMEHTOM 6unsHeca
ABTop(bl): WT Welcome Times

Ccbinka: https://welcometimes.ru/news/
vr-tehnologii-stanovyatsya-rabochim-
instrumentom-biznesa?utm_source=yxnews&utm_

medium=desktop&utm_referrer=https%3A%2F%2Fdzen.
ru%2Fnews%2Fsearch%3Ftext%3D

McTouHmk doTo: 11241

Opyromn Mmnp, nnmn Kak passmBaeTca
BUpTYasibHas peanbHOCTb B Poccum
ABTOpP(bl): Pagmo SPUTNIK

Ccbinka: https://radiosputnik.ria.ru/20211110/1758349249.html

McTouHmK doTo: '

Nvidia nogana naTeHT Ha TEXHOJIOIUIO
ronorpadgundeckoro gucnneda gna VR
ABTOP(bl): TaTbsiHa [JayeHKOBa

Ccbinka: https://iot.ru/gadzhety/nvidia-podala-patent-

na-tekhnologiyu-golograficheskogo-displeya-dlya-
vr?utm_source=yxnews&utm_medium=desktop

McTouHUK doTo: 1261

B MockBe Hauan cBolo paboTy Mex-
ayHapoaHbin VR-decTtunBanb
ABTOpP(bl): KynbToponorma.pd

Ccbinka: https:/kulturologia.ru/news/7678/?utm_
source=yxnews&utm_medium=desktop&utm_

referrer=https%3A%2F%2Fdzen.
ru%2Fnews%2Fsearch%3Ftext%3D

NcTouHmk doTo: 271

B «LlapckoM Cene» npegcraBunm
VR-Bepcuio AHTapHOM KOMHaTbI
ABTOp(bl): PUA HoBOCTM

Cebinka: https://ria.ru/20220418/vr-1784157396.html

MNcTouHMK poTo: 128

PUA HoBocTu npe3eHTOBaNo
KocMuyeckue AR- n VR-npoek-
Tbl Ha [JHe lopoaa Ha BAHX
ABTOpP(bl): PMA HoBOCTM

Cebinka: https://ria.ru/20220911/kosmos-1816003427.html
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McTouHUK dpoTo: 122

CapoBHMUYMM OCYLLLECTBUN MeYTy
NnoapoCcTKa OKasaTbCcAa B KOCMoOce
c nomMouibio VR

ABTOp(bl): PMA HoBOCTM

Cebinka: https:/fria.ru/20211230/mgu-1766152891.html

McTouHUK dpoTo: 1301

PoccusaHe cMoryT norynatb
Mo MYCOPHbIM nonnroHam B VR-oukax
ABTOpP(bl): PUA HoBOCTMU

Ccblinka: https://fria.ru/20221011/ekskursii-1823103810.html

McTouHUK dpoTo: 31

VR-wWneMbl, KWNHO U KOCMOC: KTO npoaa-
eT BUpPTYyalibHylo peanbHoCcTb B Poccuu
ABTOp(bl): Pagno SPUTNIK

Ccblinka: https://radiosputnik.ria.ru/20211110/1758345648.html

McTouHUK dpoTo: [

LkonbHMKM MO cMoryT 3aHMMaTbCcA
B 6Mbnmnotekax B VR-ouyKax
ABTOp(bl): PUA HoBOCTU

Ccbinka: https://ria.ru/20220117/znanie-1768270517.html

McTOUHUK ¢oTo: 1231

PUA HoBocTu 3anycTUT VR-peKOHCTPYK-
LMIO NepPBOM PYCCKOM KPYroCBETKM
ABTOpP(bl): PUA HoBOCTU

Ccblinka: https:/fria.ru/20220201/vr-
rekonstruktsiya-1770353152.html

McTouHUK doTo: 1341

B akcnegunumio He BbiXoas U3 AoMma.
VR-cuMynaTop apxeosnora
ABTOp(bl): PMA HoBOCTU

Ceblinka: https://ria.ru/20221107//r-1829614232.html

BbIMYCK 1. OB30P / NYB/IMKALUU CMU

McTouHmK doTo: 138

ABTOpPbI KynbToBOM Urpbl Among Us 3axo-
Tenu agantupoBaTb ee gnga VR-ragkeTta
1957 ropa

ABTOpP(bl): MIXR

Ccblinka: https:/mixr.ru/2022/08/10/among-us-sensorama/

McTouHMK doTo: I3l

«PocaTomMm» npoBepeT aaepHble UcnbitTa-
Hua B VR Ha [lanbHeM BocToke
ABTOp(bl): MIXR

Cebinka: https:/mixr.ru/2020/09/08/rosatom-provedet-
yadernye-ispytaniya-v-vr-na-dalnem-vostoke/
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