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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Juctmummna «Virtual and Augmented Reality Technology» BxomuT B mporpamMmy
6aKanaBpI/IaTa «MareMaTtuueckue METOAbI MEXAaHHUKM KOCMHYCCKOI'0O IIOJ€Ta H aHallu3a
reOMH(POPMALMOHHBIX JaHHBIX» 1o HampasiaeHuio 01.03.02 «[IpuknagHas MmaTeMaTHKa H
nHopMaTuka» 1 u3ydaercs B 7 cemectpe 4 kypca. Jucnummuny peanmmusyet Kadenpa Mmexanuku
U TIpolLIecCOB ympasieHus. JlucuumimHa cocTouT u3 9 pas3nenoB u 24 TeM U HalpaBlIeHa Ha
usyuenue the fundamental foundations of building virtual reality (VR) systems, augmented reality
(AR) systems, remote control, devices for virtual and augmented reality systems, generation of
three-dimensional models and images, combinations of real and artificial images, examples of
applications of virtual reality systems, examples of applications of augmented reality systems
psychophysiological aspects of human-machine interface in virtual and augmented reality
systems, analysis of the main methods of solving typical tasks and familiarization with the scope
of their application in professional activities.

Llenbio ocBoenus nucuuiuinebl sBisiercst t0 develop fundamental knowledge and skills in
the application of problem-solving methods necessary for professional activity, to increase the
general level of students’ literacy in virtual and augmented reality technologies.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenne mucummuuabl «Virtual and Augmented Reality Technology» Hampasieno Ha
(dbopMupoBaHHE y 00YYAIOIINXCS CIECTYIOMNX KOMIIETEHIIUH (4aCTH KOMIIETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl 0CTHKEHHS KOMIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHUCIUILIIHEI)
CrocobeH cobupars, [IK-1.1 3HaeT coBpeMeHHbIE METOIBI TOTO, KaK COOHUpPATH,
00pabaThIBaTh U 00pabaThIBaTh U HHTEPIIPETUPOBATH JAHHBIE COBPEMEHHBIX
HHTEPIPETHPOBATh TAaHHEIC HAYYHBIX MCCIIeIOBaHUH, He0OX0AUMBIE I (POpPMUPOBAHHS
COBPEMCHHBIX HayIHBIX BBIBOJIOB TI0 COOTBETCTBYIOIIIMM HAYYHBIM HUCCIICTOBAHHSIM;
K-1 uccnenoBanuii, Heooxoaumeie  |[1K-1.2 YMmeeT nmpuMeHATh COBpEMEHHBIE METOIBI M CPECTBA JUIS
JU1 GOPMHUPOBAHHUS BEIBOJIOB IO |00paOOTKM M MHTEPIPETALINN JaHHBIC HAYYHBIX HCCIICIOBAHUM;
cootBercTByonuM HayuHeiM  |[1K-1.3 Bnaneer ocHOBHBIME HaBBIKaMu cOopa, 00paboTKu U
HCCIICIOBAaHMUAM, B TOM YHCJIE€  |MHTEPIpPETalny JaHHBIX COBPEMEHHBIX HAyYHBIX UCCIIECTOBaHUMA,
JTaHHbIE JUCTaHIIMOHHOTO HEOOXOIUMBIX [UI ()OPMHUPOBAHNUS BEIBOJIOB 110 COOTBETCTBYIOIIUM

30HAUPOBAHUS 3eMIII HAYYHBIM HCCIEIOBAHIIM;
[TK-5.1 3Haer cymecTByoIIee CUCTEMHOE 1 MPUKIIATHOE
MpOTpaMMHOE 00eCIIeYeHNE, METO Bl TIPOCKTUPOBAHIS U
pa3paboTKU MPOrPaMMHOTO 00ECIICYCeHUs, CTPYKTYp U 0a3 JaHHBIX,

CrocoOeH pa3pabaThIBaTh, MPOTPaMMHBIX HHTEp(eicOB. 3HaeT HOPMATUBHO-TEXHUYCCKYIO
OTJIaKUBATh, IPOBEPATH JIOKYMEHTAITUIO JUTS Pa3pabdOTKHU MPOrpaMMHON TOKYMEHTAIUU Ha
PpaboToCIOCOOHOCTB, I10;
MoaudumpoBath nporpammaoe |[1K-5.2 YMmeer mpuMeHSATh METOJIBI U CPENICTBA MPOCKTUPOBAHUS
K5 obecrieueHne; IPUMEHATh METOABI |IPOTPAMMHOT0 00ECTIEYEeHHS, CTPYKTYpP JaHHBIX, 0a3 JaHHBIX,

U CPELCTBA IPOECKTUPOBAHUA MPOrPaMMHBIX HHTEp(DEHCOoB. YMeEeT aHATU3UPOBATh HOPMATHBHO-
MIPOTPAMMHOTO 00ECIIeUeHHS, |TEXHHYECKYIO JOKYMEHTAIMIO JJIs pa3paboTKy MPOTrpaMMHON
pa3pabaTbIBaTh M COTIACOBBIBAThH |AoKyMeHTarmu Ha [10;
nporpaMMHyIo gJokymeHTanuio Ha |[1K-5.3 BiageeT oCHOBHBIMU HaBBIKAMH TEXHOJIOTHSIMHU
MPOrpaMMHOE O0ecTieueHre pa3paboTKH, OTIAJKH, TPOBEPKH pabOTOCTIOCOOHOCTH H
MOTU(DHUKAIIMYA CHCTEMHOTO MPUKIIATHOTO MPOTPAMMHOTO
oOecrieueHHs, MOACPHHU3AINN TEXHHICCKIX PEIICHU 10
paspaborke [10;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




JucuurmHa

«Virtual

and Augmented Reality Technology» otHocuTcs k dacTw,

dbopMupyeMoil ydyacTHUKaMu 0Opa3oBaTelbHBIX OTHOIIEHHN Onoka 1 «/lucrumiubel (MOIyn)»
00pa30BaTeNbHON MPOTrPaMMEBI BBICIIIETO 00Opa30BaHHUS.

B pamkax oOpa3oBaresbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOydaIONIMECs TaKKe

OCBauBarOT Apyrue JUCHHUITIINHBI H/Uau IIPpaKTHUKH, CHOCO6CTBYI-OH_II/I€ JOCTHXKCHHUIO
3alUIaHMPOBAaHHBIX PE3yJbTaToB ocBoeHMs aucuuiuimabl «Virtual and Augmented Reality
Technology».
Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUICEHUIO
3AN1AHUPOBARHbLX pe3)1bmamoe OC60€HUA aI/lCI/[I/H’lJlqul
IIpepmecrByromue Ilocaenyromue
g Haumenosanne Plcpl/llilJII/IHbI;,MOm JIH e nnnnil{}ll,l/;auo JIH
p KOMIIETEHIINH FHCH *ﬂy ’ JRHCH *Hy ’
NPaKTHKH NPaKTHKH
HayuHo-uccnenoBarenbckas paboTa
(moydeHue MepBHYHBIX HABBIKOB
HAay4HO-HUCCIIE0BATENIbCKON
CnocobeH coOuparts, y A
paboTsl);
00OpabaTeIBaTh U
TexHOMOrHYECKas MPAKTHKA;
MHTEPIPETHPOBATh TaHHBIC
Teopus aBTOMaTHIECKOrO
COBPEMCHHBIX HaYUHBIX )
. YTIPaBICHUS;
HCCIIEJOBaHHH,
MerTop! ONTHMAIBHOTO [IpenmumomMHas MpakTHKa,
HE0OX0AnuMBIE IS
I[K-1 YIpaBJICHUS; TexHonornyeckas MpakTHKA;
(hopMHpOBaHUS BEIBOIOB IO i
COOTBETCTBYIOMIHM Huckpemnas mamemamura**,
Y Discrete mathematics**;
Hay4YHBIM HCCIIEIOBAHHSIM, B
MexaHnka KOCMHYECKOro I0JIeTa;
TOM 4HCIIE JIaHHBIE
Teoperuueckas MEXaHUKa;
JUCTaHIIIOHHOTO
AHanu3 reonH(pOPMaIMOHHBIX
30HIUPOBaHUS 3eMITH
JIAHHBIX;
UYnciieHHbIE METO/IbI;
Cnocoben pa3pabateiBath, | Hayuno-mccienoBarensckas paboTta
OTJIaXXHUBaTh, IIPOBEPSTH (mosy4eHue NepBUYHBIX HAaBHIKOB
paboTOCIOCOOHOCTD, Hay4HO-HMCCIIEA0BAaTEIbCKON
MOIU(PHUIIPOBATH paboTer);
MPOrpaMMHOE 00€ecIIedeHHe; TexHoOrMYecKas MPaKTHKA;
MPUMEHSTh METOJIbI U AHanu3 reonH(pOPMaIMOHHBIX
IIpenaunioMHas NpakTUKa;
Cpe/CTBa NPOCKTUPOBAHHS JIAHHBIX;
IIK-5 TexHonoruueckas MpakTUKa;
IIPOrPaMMHOTO Wudopmartuka u
obecrieueHusl, NpOrpaMMHUpPOBaHUE;
pa3pabaTbIBaTh 1 Apxumexmypa KOMRbIOMEPHbIX
COTJIaCOBBIBATH cemeu ¥*;
MIPOrPaMMHYIO Architecture of Computer
JIOKYMEHTALUIO Ha Networks**;

IIPOrpaMMHOC obecreueHue

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnerernuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

O6mas TpynoeMkocth nucuumuinHbl «Virtual and Augmented Reality Technology» coctaBnseT «2» 3a4eTHbIC €TUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec7T pCED)

Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 18 18
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 36 36
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 0 0
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 72 72

3a4.e/1. 2 2




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Homep HaumenoBanmue pazaesna Bn "
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasaeia JTUCHHNJIMHBI -
padoThI
General characteristics of virtual and augmented reality
Overview of Virtual and Augmented Reality tech_nologles. qum conc_epts: thpal gnwronmnt, a_tugr_nented
11 environment, mixed reality. Application areas: gaming industry, JIK, JIP
Systems. - o . . . .
education, medicine, industry, architecture, military training. Brief
overview of modern systems.
Stages of development: early experiments with stereoscopy (19th
. . century), early virtual reality systems (1960s), emergence of the
1.2 X:JSt(r)r?e/n?cZéhl'\e’eglei\tlelg pST:r?]ZOf Virtual and terms virtual reality and augmented reality. Technological JIK, JIP
g Yoy ' development in the late 20th and early 21st centuries. Current state
and future prospects.
— - . Principles of human interaction with a virtual environment.
Principles of Building Virtual . L . . ;
Pazmen 1 . . Perception channels: vision, hearing, touch, proprioception (body
Reality Systems Interaction between the Human User and the o . . . .
1.3 . position awareness). Methods of user interaction with the virtual JIK, JIP
Reality Model. . ) .
environment: gestures, voice, body movement, controller-based
control. Feedback from the system.
Modeling physical interactions in a virtual environment: grabbing,
Simulation of Operations Possible with Real moving, rotating objects, collisions, deformations. Requirements for
1.4 : ! : . JIK, JIP
Objects. realism and responsiveness. Balance between modeling accuracy
and system performance.
Concept of immersiveness as the degree of presence felt within a
15 Immersive Perception of the Reality Model. v!rtual environment. Factors influencing immersiveness: fle_ld of JIK, JIP
view, frame rate, response latency, graphical and audio realism,
tactile feedback. Methods for assessing immersion levels.
Three-Dimensional Object Models Used for Ty_pes of 3D models us_ed in augmented real_lty: polygonal mode.ls,
2.1 . point cloud models, animated models. Requirements for models: JIK, JIP
Augmenting Real Scenes. . ; Lo s . .
realism, real-time optimization, compatibility with tracking systems.
. Methods for anchoring virtual objects to real space. Use of markers
L - Establishing Correspondence between the L ) .
Principles of Building 2.2 : for positioning. Markerless methods: plane detection, scene feature | JIK, JIP
Paznen 2 . User's Real Space and 3D Model Data o . . -
Augmented Reality Systems recognition, depth maps. Coordinate systems in augmented reality.
Tracking user head position and orientation (head tracking). Camera
23 Tracking User Position to Determine the position tracking. Tracking technologies: optical (infrared cameras, TIK. JIP

Observation Point in Real Space.

computer vision), inertial (accelerometers, gyroscopes), magnetic,
ultrasonic. Sensor data fusion.




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

24

Real-Time Display of Real Scene Images
Combined with Computer Graphics Generated
from a Model.

Principles of combining live video with virtual objects. Rendering
virtual objects with consideration of real scene lighting. Occlusion
of virtual objects by real ones. Ensuring realistic overlay (color,
shadows, highlights). Frame rate and latency requirements.

JIK, JIP

Pasnen 3

Remote Control

3.1

Sensors, Effectors, and Communication
Channels for Virtual Reality Systems.

Sensors: types and purposes (position, orientation, mation,
biometric sensors). Effectors: devices that influence the user
(displays, speakers, tactile devices). Communication channels:
wired and wireless interfaces. Bandwidth and latency requirements
for virtual reality systems.

JIK, JIP

Pasnen 4

Devices for Virtual and
Augmented Reality Systems

41

Head-Mounted Display (Virtual Reality
Headset)

Purpose and design of head-mounted displays. Types: mobile
device-based headsets, standalone headsets, PC-tethered headsets.
Key characteristics: resolution, field of view, refresh rate, position
tracking. Ergonomics and user comfort.

JIK, JIP

4.2

Stereoscopic Image Output Devices.

Principles of creating the stereoscopic effect: separating images for
the left and right eyes. Stereoscopic output methods: shutter glasses,
polarized glasses, anaglyph (color coding), autostereoscopic
displays (glasses-free). Specific features of each method.

JIK, JIP

4.3

Audio Input-Output Devices.

Spatial audio in virtual and augmented reality systems. Headphones:
open-back and closed-back, bone conduction. Microphones:
directional, microphone arrays for spatial audio capture. 3D sound
technologies (binaural rendering, Head-Related Transfer Function).

JIK, JIP

4.4

Spatial Position Sensors for Body Parts or
Tools.

Sensor types: optical (LED markers, infrared cameras), inertial
(accelerometers, gyroscopes), magnetic, ultrasonic. Tracking
systems: inside-out (cameras on the headset) and outside-in
(external cameras). Tracking of hands, fingers, body, and tools
(controllers, styluses).

JIK, JIP

4.5

Haptic Input-Output Devices (Tactile Devices).

Concept of haptic feedback. Device types: vibration motors in
controllers and gloves; force feedback devices (exoskeletons, force
feedback joysticks); surface texture simulation devices; temperature
simulation devices. Applications in medical simulators, games,
training systems.

JIK, JIP

4.6

Motion Input-Output Devices.

Full-body motion trackers: sensor suits, optical marker-based
systems. Virtual reality treadmills (Virtuix Omni, Kat Walk) —
devices enabling physical walking in virtual space. Facial capture
sensors for displaying user facial expressions.

JIK, JIP

Pazgen 5

Generation of 3D Models and

51

Types of 3D Models. Rendering — Creating

Types of 3D models: polygonal (meshes), voxel, parametric

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

Images

Images Based on Object Models.

(NURBS), point cloud-based. Concept of rendering as the process
of converting a model into an image. Rendering methods:
rasterization, ray tracing, photon mapping.

52

Defining Model Surfaces. Calculating Pixel
Values of the Generated Image.

Surface representation in 3D models: faces, vertices, edges. Surface
normals. Pixel color calculation considering light sources, object
materials, and textures. Lighting models: Lambertian model (diffuse
lighting), Phong model (specular highlights). Shading: Gouraud
(vertex-based) and Phong (pixel-based).

JIK, JIP

Pasnen 6

Combining Real and Artificial
Images

6.1

Texture Mapping.

Concept of texture as a 2D image applied to the surface of a 3D
model. Texture coordinates (UV mapping). Texture filtering
methods: bilinear, trilinear, anisotropic filtering to eliminate
distortion. Mipmapping (pre-calculation of different texture detail
levels). Texturing for augmented reality: applying virtual textures to
real objects.

JIK, JIP

6.2

Image-Based Rendering.

An approach to image generation using real photographs or video
frames instead of full 3D modeling. Technologies: panorama
creation, image-based rendering methods, light fields. Application
in augmented reality systems for realistic merging of virtual objects
with real scenes.

JIK, JIP

Pazgen 7

Examples of Virtual Reality
System Applications

7.1

Architectural Walkthroughs. Flight Simulation.
Interactive Segmentation of Anatomical
Structures.

Architectural walkthroughs: virtual tours of buildings before
construction, staff training, client presentations. Flight simulation:
pilot training simulators, emergency procedure practice without risk
to life. Interactive segmentation of anatomical structures in
medicine: 3D visualization of organs and tissues for surgical
planning and student training. Other examples: virtual museums,
gaming applications, psychotherapy.

JIK, JIP

Pazgen 8

Examples of Augmented
Reality System Applications

8.1

Augmented Reality Systems in Surgery.
Printed Circuit Board Inspection. Projecting
Car Dashboards onto Windshields.

Surgery: overlaying medical images (MRI, CT) onto the patient's
body during operations, surgical instrument navigation. PCB
inspection: overlaying schematics and hints during electronics
assembly and repair. Head-up display projecting car dashboards
onto windshields: displaying speed, navigation, warnings without
distracting the driver. Other examples: urban navigation (camera
view augmentation), virtual product try-on, repair instructions with
augmented elements.

JIK, JIP

Pazgen 9

Psychophysiological Aspects
of Human-Machine Interfaces

9.1

Ensuring Immersive Perception of the Virtual
Environment. Need for Individual Calibration

Factors contributing to deep immersion: high frame rate, wide field
of view, accurate motion tracking, spatial audio, haptic feedback.

JIK, JIP




Bun

Homep HaumenoBanmue pasgeia .
HaumMmeHoBaHHue TeMbl Cozlepma}me TEMBbI yqeﬁﬂon
pasaeia TUCIHUIIITHHBI -
padoThI
in Virtual and Augmented of Devices and System Parameters. Individual user differences: interpupillary distance, visual acuity,
Reality Systems sensitivity to latency. Necessity of device calibration and
configuration for each user.
Cybersickness (fatigue, headache) during prolonged use.
Cybersickness (motion sickness-like effect) — sensory conflict
between vestibular and visual systems. Symptoms: nausea,
Side Effects of Virtual and Augmented Reality |dizziness. Contributing factors: system latency, mismatch between K. TIP

9.2

Systems on Humans.

visual motion and physical motion. Risk mitigation methods:
improving technical specifications, limiting session duration,
adaptive algorithms. Effects on vision and psycho-emotional state.
Contraindications.

* - 3anonuseTcs Toabko mo OUHOW dhopme odyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul,; C3 — npakmuueckue/ceMunapcKue 3aHamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATH3UPOBAHHON MEOeIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEIHA MTPE3CHTAIIHIA.

Aynuropus JUis IPoBeIeHUs 1a00paTOPHBIX
paboT, UHIMBUYaIbHBIX KOHCYJIbTALIUMN,
TEKYLIEro KOHTPOJIA U MPOMEKYTOUHON

JlaGopaTtopust
aTTeCTalliy, OCHAIICHHAS KOMILJICKTOM
CTCHUAM3UPOBAHHON MeOen 1
000pyTIOBAaHUEM.
AyIuTOpHs IS CAMOCTOSITEIIbHOW Pa0OTHI
Tins oOy4Jaronuxcs (MOXKET UCMOJIb30BATHCA IS
. | MpoBeIeHUs] CEMHUHAPCKUX 3aHATHI U
CaMOCTOSITEIILHOM 9
KOHCYJIbTAIINi ), OCHAIIIEHHAS KOMIUICKTOM
paboTsl

CreLMaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B QUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YYEBHO-METOIMYECKOE 1 HWH®OPMALMOHHOE OBECIIEYEHUE
JUCHHUITVIMHbBI

Ocnoenas numepamypa:

1. Cmonun A.A., Xnanos JI./1., [loremun U.C., Mexxennn A.B., borateipes B.A.
CucreMbl BUPTYaTbHOM, JOMIOJHEHHON U CMEIIAaHHOHN peanbHOCTH YuebHoe nocodue. — CaHKT-
[TetepOypr: Yuusepcuter U'TMO. 2018 . — 59 c.

2. Azuma, Ronald T. A Survey of Augmented Reality. Presence: Teleoperators and
Virtual Environments 6, 4 (August 1997), pp. 355 - 385.

Jononnumenvhasn tumepamypa:

1. CyBopos K. A. Cucremsl BUPTyanbHOI pearbHOCTH 1 uX mpuMeHernue //T-Comm-
Tenexommynukanuu u Tpancnopt. — 2013. — Ne. 9.

2. E. C. CutHukoBa, T. A. KyreneBa. BupTyanbHas 1 TONOJIHEHHAsI pEalbHOCTD:
COOTHOIIIEHHE MOHATUH, Sociology. — 2018, c. 298-302.

3. Burep U. BupryanbHas peaabHOCTh B TpoMbIluieHHOCTH. — 2016. — No5 (65). —
CONTROL ENGINEERING POCCHA, c. 68-71.

Pecypcuvl ungpopmayuonno-menekommynuxkayuonnot cemu « nmepnemy»:
1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6ubmoTeunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru




- OBC «KoncynbTaHT cTyfeHTta» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOM M HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 0 camoCmosmenbHou pabomol 0OVUAOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuit mo mucrtmmanae «Virtual and Augmented Reality Technology».

* - Bce yueOHO-METOANYECKHE MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHU € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinisl B TYHUC!
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PABPABOTYMUK:

Kpyrnosa Jlapuca
JlouieHT BrnagumupoBHa
Jonocnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
Paszymusrii FOpuit
3aBeayromuii kadeapoit Hukonaeuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJUTEJIb OII BO:
Pazymusiii FOpuit
ITpodeccop Hukonaesnu
Honxcnocmo, BYITT Ioonuce Damunus U.0.
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