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1. 3araabHa indopManisa Npo BUKJIAAa4a

Jyuwee Ilaeno Onexcanoposuu, K.m.H., OOYeHM.
Buknaoae 6 ynieepcumemi 3 1997 poxy. Po3pobnux oucyuniiu:
- Apximexmypa ma npoexkmy6anHs npocpamHo20o
3abe3neuenns .Net,
- Komn’tomepna epagixa 3 OpenGL;
- Teopisa eipmyanvnoi peanvHocmi,
- Ilpoepamyeanns ipmyanvHoi peaibHOCMI;
- IlamepHu npoexmy8aHHs nPoOepaAMHO20 3a0e3neueHHs
cucmem KpUmu4Ho20 NPUSHAYEHHS.
Hanpsamu nayxosux oocniodxcensv: iHdceHepiss NpocpamHoco
3abe3neuenHsi.

2. Onuc HABYAJIBLHOI JUCHUILTIHA

CeMeCTp, B IKOMY BUKJIQJIA€THCA AUCHMILIIHA — 1

O6csar gucuumutinm: 5 kpeautis EKTC / 150 roguw,
y TOMY YHCIIl ayIUTOPHUX — 64 TOJ1., caMOCTIHHOT poOoTH 37100yBayiB — 86 ro.

dopma 3100yTTH OCBITH: OeHHA, OUCMAHYINIHA.
JAucummiina: subiprosa.

Buau HaByanabHOI AiSNIBHOCTI: — sexyii, nabopamopui pobomu, camocmitiHa
poboma 3006ysaua.

Buau KOHTPOJII0: MO0V abHUL Ma NIOCYMKOBULL KOHMPOTb (icnum,).

MoBa BUKJIANAHHSA: VKPAIHCbKA

HeoOxigHi 000B’A3K0BI MonepeaHi AMCHUILIIHA (IPEPEeKBI3UTH):
«006'exmHo-opienmosane npocpamy8anHsay, «Aneopummu ma cCmpyKmypu OaHuxy,

«/Iroouno-mawunna 83aemooiny, « Komn'romeprna epagixa 3 OpenGL»,

CynyTHi 1ucuuIuiing (KOPeKBi3UTH): HeMmac.
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3. MeTa T2 3aBJaHHA HABYAJILHOI JMCIMILIIHA

Merta: popmMyBaHHS TEOPETUIHHUX 3HAHD 1 MPAKTUYHUX HABUYOK L1010 TEXHOJOTI1H
CTBOpPEHHS, @ TaKOX c(ep BUKOPUCTAHHS BIPTYaldbHOI peajbHOCTI Y PI3HOMaHITHHX
rajyy3six HayKu 1 TeXHIKH..

3aBaaHHsI. OBOJIOJIHHS OCHOBHHUMH MeETOJaMU 1 3aco0aMu  BIpTyaJIbHOT
PEaAIbHOCTI Y MEKax, TOCTATHIX JJIs 11 BUKOPUCTAaHH] Y HaBYaHHI Ta HAYIII.

3riiHO 3 BUMOTaMH OCBITHBO-TIPO(ECiitHOT MporpamMu CTYACHTH MOBUHHI JTOCSITTH
TaKUX KOMIIETEHTHOCTEM:
3azanvni Komnemenmuocmi.

— 3KO01. 3natHicTh 10 a0CTPaKTHOTO MUCJICHHS, aHANI3y Ta CHHTE3Y.

— 3K03. 3maTHicTh TPOBENCHHS TEOPETUYHUX Ta TNPUKIAJHUX JOCTI/DKCHb Ha
BIJINOBIJTHOMY PIBHI.

— 3K04. 3naTHicTh CIIKYBAaTUCA 1HO3EMHOIO MOBOIO SIK YCHO, TaK 1 MMChbMOBO.
— 3KO0S. 3naTHICTh BUMTHUCS 1 OBOJIOAIBATU CyYaCHUMH 3HAHHSMU.

Daxosi KomnemeHmHocmi.
— ®KO01. 3natHiCTh aHaMI3yBaTH MNpeaMeTHI o0jacTi, ¢opMyBaTH, aHaII3yBaTH Ta
MOJIETIOBAaTH BUMOTH JI0 MPOTrPaMHOTO 3a0€3MEeUCHHS.

— ®KO02. 3natHicTh 1A€HTH(IKYBAaTH, KIACHU(PIKYBATH Ta ONUCYBAaTU MPOEKTHI
3aBJIaHHSI, 3HAXOIUTH PAIllOHATIBHI METOAU ¥ MIIXO0IU JI0 X PO3B’sI3aHHS.

— ®KO03. 3xaTHiCTh MPOEKTYBATH MPOTPAMHE 3a0€3MEeUCHHS, BKIIOUAIOUH MPOBEICHHS
MOJICTIIOBAaHHSI MOro apXIiTeKTypH, TOBEIIHKKM Ta TMpoIeciB (YyHKIIIOHYBaHHS
OKPEMHUX IIIJICUCTEM 1 MOIYJIIB.

— ®KO06. 3naTHICTh €eKTUBHO KepyBaTH (DiHAHCOBUMHU, JTIOJACHKUMU, TEXHIYHUMH Ta
IHIIMMH MPOESKTHUMHU PECYPCaMHU.

— ®KO08. 3patHicTh po3po0ISATH 1 KOOPAWMHYBATH mporiecu, ¢a3u Ta iTeparii
KUTTEBOTO IMKIIy MPOTPaAaMHUX CHUCTEM Ha OCHOBI 3aCTOCYBaHHS BIJIOBITHUX
MoOjIeJIel, METO/IIB Ta TEXHOJIOT1 pO3pOOKH MPOrPaMHOTO 3a0€3MeYeHHS. .

IIporpamHi pe3yabTaTi HABYAHHSI:

[TPHO09. OO6rpyHToBaHo BHOWpATH TMapauTMA 1 MOBH TPOTPAMyBaHHS JIJIst
PO3pOOJICHHST TMPOrPaMHOTO 3a0€3MEUCHHSI; 3aCTOCOBYBATH HA TPAKTHUINl 3aCO0U
PO3pOOJICHHST TPOrPaMHOTO 3a0€3MeYeHHS.

[IPH14. HaGyBaTn HOBI HayKoOBi 1 MpoQeciiiHl 3HAHHS, BIOCKOHAJIIOBATH HABUYKH,
IPOrHO3YBaTH PO3BUTOK MPOrPAMHHUX CUCTEM Ta 1H(HOPMAIIHHUX TEXHOJIOTIH.

[IPH18. Po3pobnst mMaremaTHuHe 1 TOporpamMHe 3a0e3leyeHHs ISl HayKOBHX
JOCIIJKEHB B Tally31 1HKEHEpIi IPOorpaMHOro 3a0e3rneyeHHs.

[TPH20. JlemoHCTpyBaTH pe3yJabTaTH AOCTIIKEHb, SIK CTATTl y HAYKOBUX BUJIAHHSX Ta
T€3M JIOTOBiIeH HAa HAYKOBO-TEXHIYHUX KOH(EPEHIISX.
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4. 3MicT HABYAJLHOI JUCHUILIIHA

3MicTOBHUI MOAVJIL Nel

Tema 1. Ocnoséu mexHo102itl 6ipmyaibHOi i 00NOEHEHOT peaJlbuocmt

1.1. ba3oBi TOHATTS 1 BU3HAYCHHS TEXHOJOTIN BlpTyaJIBHOI 1 p031111/1peH01
peaIbHOCTI Ta icTopis po3BUTKY. DYHKIIOHAIBHI MOXIIMBOCTI CydyacHUX JOAATKIB i
CEpeIOBHIIl 3 IMEPCUBHUM KOHTEHTOM. CKJ1a/I0Bl iIMEPCUBHOTO KOHTEHTY.

1.2. Cdepu 3acTocyBaHHS 1 BUKOPUCTAHHS TEXHOJIOTIH BIpTyalbHOT 1 PO3IIMPEHOT
peanpHOCTI. CydacHUN TOCBIT BIpTyaJIbHOI peanbHOCTI. [mes 1 cienapiid 11 JOJaTKiB
PI3HOTO PiBHS 3aHYPEHHS Y BIpTyalbHUN MPOCTIP.

Tema 2. Ilpucmpoi eizyanizauii i 63a€mo0ii 0151 iMepCuUGHUX cepedosuly

2.1. Knacudikamis nTpUCTPOiB Bizyamizamii 1 B3aeMOIIi JJid IMEPCHUBHHX
cepenoBuill. [Ipuctpoi Bizyamizamii BipTyanbHUX 00'ekTiB: VR 11omomMu, okymsipu
JIOTIOBHEHOI PeaIbHOCTI, TTAaHEJ 1 1 MOHITOPH JIJIs B1I0Opa)KEHHS BIpTyaIbHUX 00'€KTIB.

2.2. @i3ioforig Ta CHOPUUHATTA JIIOJUHU, MPUCTPOI B3aEMOJII 3 BipTyaJbHUMHU
00'eKTaMH B IMEPCUBHUX CEPENOBHILAX: CUCTEMH TPEKIHTY TOJIOBH, OYEH, PYXIB TiIa;
pyKaBUYKH, 3D KOHTpOJEpH, IPUCTPOI 31 3BOPOTHUM 3B'I3KOM, IIIATHOPMH, TaTUUKU.

Tema 3. Mamemamuka, pizuxa i hizionozia Ak 6azuc eipmyaibHux ceimie

3.1. I'eometrpuuni mozeni (Geometric Models), 3MiHa MOJIOKEHHST Ta Opi€HTALlll
(Position and Orientation), cmocodu oOepranHs 300paxeHHs (Axis-Angle
Representations of Rotation), Tpancdopmariiii Touku 3opy (Viewing Transformations),
0o0’ennanns Tpanchopmarriii (Chaining Transformations).

3.2. Aymio, dizuka 3Byky (The Physics of Sound), dizionoris cnyxy mrogunu (The
Physiology of Human Hearing), cnpuitasatrs cinyxy (Auditory Perception) penmepinr
3BYKy y npuminieHdi (Auditory Rendering)

3.3. CBitJi0 Ta onrTuka, OCHOBHI BiacTuBOCTI cBitTia (Behavior of Light), min3u Ta
ontuuHi BUKpuBiIeHHs (Optical Aberrations), T0CbKe OKO, KaMEpH, BiIOOpaKEHHS.

3.4. ®izionoris 30py JIOAWHU, poriBKa/doTopenenTopi / BizyanbHa kopa (Visual
Cortex), pyx ouel, IMIUTIKALis JUIsl BIPTyaJlbHOI peajbHOCTI. Bi3yanbHe CIpUAHATTA
(Visual Perception) rmubunu (Perception of Depth), pyxy (Perception of Motion),
kosbopy (Perception of Color). IToeqnanns mxepen iHbopmaitii (Combining Sources of
Information).

3MICTOBHHUH MOXYJIL Ne2

Tema 4. Ilpoexkmyesannsa 000amkie ipmyaibHoi peaibHocmi

4.1. Creopennsa Bi3yamizauis (Visual Rendering), mopmeni BiACTEXEHHA Ta
3arineHHs nmpomeHiB (Ray Tracing and Shading Models), pactepu3aritis (Rasterization),
BUTIpaBlieHHs onTuyHuX BukpuBieHb (Correcting Optical Distortions), mominimeHHs
3aTpUMKH Ta BimoOpaxxkeHs kaapiB (Improving Latency and Frame Rates), immepcuBHi
dotorpadii ta Bigeo (Immersive Photos and Videos)

4.2. Pyx y peanbHOMy Ta BipTyaibHOMY cBiTax (Motion in Real and Virtual
Worlds), mBunkicts 1 mpuckoperns (Velocities and Accelerations), BecTuOymsipHa



6

cuctema (The Vestibular System), ¢izuka y BipryansHomy cBiTi (Physics in the Virtual
World), HeBiamoBigHICTh pyXy Ta nepecyBanns (Mismatched Motion and Vection).

4.3. Bincrexenns (Tracking) 2D/3D opienTariii, HOJOXKEHHS Ta Opi€HTAIll
(Position and Orientation), BiacTexxeHHs npuenHanux opraHiB (Attached Bodies), 3D-
ckaHyBaHHs cepenoBull (Scanning of Environments). Po3niznaBanns oOpa3is. Meroau
po3mi3HaBaHHs 00pa3iB. Tunu 3aBmaaHb po3mi3HaBaHHs 00pa3iB. TeXHOJIOTII JOMTOBHEHOT
pearbHOCTI. ApPXITEKTypa 0AaTKiB AOMOBHEHOi peanbHOCTI. Cdepu 3acTocyBaHHS
JOTIOBHEHOI peanbHOCTi. OOMEXKEHHSI TEXHOJOTIi JOMOBHEHOI peanmbHOCTI. Orisimg
3ac001B po3p0OKH JT0AATKIB IOMMOBHEHOI peaibHOCTI. MapKepHi TEXHOJIOT11 JOMOBHEHO1
peanbHOCTI. CTBOPEHHS HAUMPOCTIMIHNX CTATUYHUX 1 AMHaAMiyHUX QR-KkoiB.

Tema 5. Po3pooxa 000amKie 00no6HeHOi ma po3uiuperoi peaibHocmi

5.1. OcnoBu po6otu 3 SDK Unity 3D. CrBopenns VR-noaaTku 3 BUKOPUCTaHHIM
SDK Unity. CeHcopu, MaHIIyJIsITOpU, MPUCTPOi po3Mi3HaBaHHA kecTiB. [Iporpamue
3a0e3nedyeHHs] (DYHKI[IOHYBaHHS —amapaTHOI CKJIAJIOBOT B3aeMoAii 3 00'eKkTaMu
BIpTyasibHOI peanbHOcTi. Bukopuctanns Unity Web Player. [Iutanns ontumizanii.

5.2. Bzaemomia (Interaction), mMoTtopuka pyxiB Ta mnepenpuzHadueHHs (Motor
Programs and Remapping), pyx (Locomotion), maninyssiuig (Manipulation). ComiansHa
B3aeMmomis Social Interaction, mogaTtkoBi MexaHI3MH B3aeMmonli Additional Interaction
Mechanisms

5.3. Paunsg Mk AR, Virtual Reality (VR) 1 Mixed Reality. YcraTkyBaHHs.
[IpoBigni kommanii-po3pooHukrn VR / AR mpoekrtiB. Ilnarpopmu nns po3pobku
nonatkiB AR. Etanu po3poOku: BuOip cepefoBuIna 3 ypaxyBaHHSIM OCOOIHWBOCTEH
(MOOLTPHUN ~ JOJATOK, TMPOMHUCIOBUM ab00 KOPHMOPATUBHUMA KOHTEKCT), BHUOIp
IHCTPYMEHTAJILHUX 3aC001B, pO3p0o0Ka M3aitHy, KOyBaHHS (B1100pa’KeHHS, B3a€MOIIs,
MIATPUMKA), TeCTyBaHHs. TexHooris po3pooku AR-monarku B Unity.

Tema 6. Oyinka cucmem 6ipmyanvHoi peaibHOCMI ma 00Cei0 iX 3aCMoOCy8aHHA

6.1. IlepuentuBne HaBuanHa (Perceptual Training), pexkoMmengamii s
po3poonukiB I3, BipTyasibHa peayibHICT, Ta mpobiiemu kompopty/3mopos’ss (VR
Sickness), eKCIEpUMEHTH 3 JTFOJIbMU

6.2. MailOyTHI HampsIMKH pO3BUTKY BIPTYaJbHOI pEaNbHOCTI: JOTHUK Ta
nponpionenuis (Touch and Proprioception), 3amax 1 cmak (Smell and Taste),
poboTu3oBani iHTepdeiicu (Robotic Interfaces), inTepdeiicu Mmo3ky Ta Mamuuu (Brain-
Machine Interfaces).

MoayabHU#A KOHTPOJIb.



CTpyKTypa HAaBYAJBHOI JMCIHUILTIHA

KinpkicTh rogun
Ha3Ba 3MicTOBHOrO MOIYJIsl 1 TEM Yeporo |V Tomy ymci
a7 | m|mab. | c.p.
1 2 34| 5 6
3micToBHUMIT MOaYJIb 1.
1. OcHOBH TEXHOJIOT1H BIpTyaJIbHOI 1 JONOBHEHOI PeajJbHOCTI 14 4 0 10
2. IlpucTtpoi Bizyami3amii i B3aeMOIii 7151 IMEPCHBHHUX CEPEIOBHII] 23 4 8 10
3. Maremaruka, ¢i3zuka i ¢iziosoris sk 6a3uc BipTyaJbHUX CBITIB 31 8 8 10
Pazom 3a 3micToBHUM Mojynem 1 68 16 16 | 30
MoayJ/JbHHIT KOHTPOJIb 2 2
3MicTOBHHIT MOTYJIB 2.
4. IIpoekTyBaHHS JOJATKIB BIpTyalbHOI pEaIbHOCTI 35 7 8 8
5. Po3poOka noaTKiB JOMMOBHEHOI Ta PO3IIUPEHOI peaTbHOCTI 31 7 8 10
6. OniHKa CUCTEM BIPTyaJIbHOI peajbHOCTI Ta TOCBiJ 1X 3aCTOCYBaHHS 22 2 0 10
Pazom 3a 3MicTOBHUM Moynem 2 88 16 16 | 10
MoayJbHHII KOHTPOJIb 2 2
InauBinyanpHe 3aBAaHHs 16 10
KonTpoabHmii 3axijg 4 4
Ycoororonmn | 180 | 32 32 | 86

Temmu 1adopaTOpHUX 3aHATH

Ne Kinbkicth
Hasga temn

/11 TOOUH

1. CTBOpEeHHs Ta MOZIeJIIOBaHHS 00'€KTIB BIPTYaIbHOI peajbHOCTI 8

2. DoTopeaniCTUYHICTh 00'€KTIB BIPTYaJIbHOT peaIbHOCTI 8

3. CrpuitHsTTS 00'€KTIB BIpTYaJIbHOI PEAIbHOCTI JIFOIMHOIO 8

4. Opranizailist B3a€MOJii y BIpTYyaJbHOMY 1 peaJIbHOMY CBITI 8
Pa3zom 32

CamocriitHa pobora

No KinpkicTb
Hassa Temn
3/n TOUH
1. MopenoBaHHs JaHIIA(TIB 3 MPUB'A3KOI0 IO pPealbHUX KapTax MiCIIEBOCTI 10
2. @pakTajibHI MOJiel O10JIOTTYHUX 00'€KTIB 10
3. BuxopucranHs mieiiepis 10
4. MopentoBanHs aTMochepH 10
5. CTBOpEHHS CTepe0300pakeHb 10
6. CtBopeHHs aHarm(HUX cTepe0300pakKeHb 10
1. BukopucTanHs 3ByKy B BIpTyaJIbHOI peabHOCTI 10
8. Opranizailist B3a€EMOJii y BIpTyaJbHOMY 1 peaJIbHOMY CBITI 16
Pa3om: 86
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5. InauBinyanbHe 3aBIaHHS

BukoHaHHs1 po3paxyHKoBO-TpadiuHOi poOOTH Ha TeMy «JlomoBHEHA peaNbHICTh»
abo «B3aemois 3 JaTUMKaMu PyXy/TIOJOKEHHS B POCTOP1 MOOUIBHUX MPUCTPOIB».

6. MeToan HaBYaAHHS
CrnoBecHi, HAOYH1, MPAKTUYHI.
7. MeTo1 KOHTPOJII0
[TorouHuii KOHTPOJbL (BMKOHAHHS 1 3aXUCT JIAOOPATOPHUX POOIT), MOIYJIbHHI
KOHTPOJIb (T€CTYBaHHA 3a PO3/iJaMHi KypCy) Ta MiJCYMKOBUH (CEMeCTpOBHil) KOHTPOIb
(icruT y BUJII KOMIT FOTEPHOT'O TECTY)
®dopma MiJICYMKOBOTO KOHTPOJIIO YCHIITHOCTI HaBYaHHS: ICMUT (MUCBMOBO) y 7

cemMecTpi

8. Kpurepii oniHioBaHHs1 Ta po3nojija 0ajiB, AKi OTPUMYIOTH CTYA€HTH

CknaioBi HaBYAIIbHOT banu 3a ogHe 3aHATTS KinbkicTh 3aHATH CymapHa KiTbKiCTh
poboTu (3aBIaHHs) (3aBl1aHp) OautiB

3MmicToBHMI MOayJIE 1

Pobota Ha nexmisx 0...1 8 0...8

BukoHnaHHS 1 3aXUCT 1.5 3 3..15

1ab0paTOPHUX

(mpakTHYHHUX) poOIT

MoyapHHIA KOHTPOJIh 0...20 1 0...20
3MicTOBHUI MOAYJIL 2

Pobota Ha nexmisx 0...1 8 0...8

BukoHnaHHS 1 3aXUCT 1.5 3 3..15

1ab0paTOPHUX

(mpakTHYHUX) poOIT

MoaynpHUN KOHTPOJIb 0...20 1 0...20

Buxonanns 1 3axuct PT'P 1...20

(PP, PK)

Ycboro 3a cemecTp 60...100

EnemMeHnTn camocTiiiHOT poOOTH CTyJeHTa B CKJIaJl MPAKTUYHHUX 3aBJaHb MOXYTh
OyTH OIlIHEHI JOJAaTKOBUMH OajlaMH Ha PO3CYJ BHKJaJada B pamMKax MaKCUMaJIbHOI
CyMapHOi KUIBKOCTI OaJiB.

CemecTpoBui KOHTPOJb (ICIIUT) MTPOBOJIUTHCS y pa3i BIIMOBH CTYyJICHTA BiJ OalliB
IMOTOYHOTO TECTYBaHHS W 3a HasBHOCTI JAomycky no icnuty. Ilig 4dac ckiamaHHS
CEMECTPOBOIO ICIUTY CTYJICHT Ma€ MOXJIMBICTh OTpUMATH MakcumyM 60 OamiB, sKi
3aMIHIOIOTH Pe3yJIbTaTH MOTOYHUX MOJYJIEHAX KOHTPOJIIB..
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Kpurepii oniHioBaHHsA po00TH 3100yBa4a NpPOTATrOM ceMeCTpy

3agoBiibHo (60-74). [Tokazatn MiHIMYM 3HaHb Ta yMiHb. YSBISTH MPHHIUIH
pobotu 3 rpadiyHUMHU O10Mi0TEKaMH; MaTeMaTHUYHI OCHOBH KOMIT'IOTEpHOI rpadiku;
0Cc0o0IMBOCTI CTBOpEeHHS TpadiyHux mporpam Ha miaatgopmi OpenGL; meToau pobotu 3
OJIHUM 13 IHTETPOBAHUX CEPEIOBHIL PO3POOKH.

Po3ymiTH  CTBOpEHHsSI  IHTEPAaKTUBHUX  CTEPEOCKOMIYHMX  300pakeHb Ta
BUKOPUCTaHHA 3BYKY JUIs CTBOPEHHS BIPTyaJlbHUX CEPEIOBHIN, Ta Opraxizamii
B3a€EMOJII1 y BIpTyaJIbHOMY 1 peajlbHOMY CBITI.

Hoope (75-89). TBepao 3HATH MiHIMYM, 3[aTH TECTYBaHHS Ta I103a ayJUTOPHY
caMOCTIiHY po6oTy. JlocKkOHANIO PO3yMITH MPUHIMIHN POOOTH 3 OAHIEI 3 rpadiuHuX
010J110TEeK; MaTeMaTHU4HI OCHOBH KOMM'IOTEpHOi rpadiku; OCOOIUBOCTI CTBOPEHHS
rpadiuaux nporpam Ha miargopmi OpenGL; MeTonu poOOTH 3 OJHHUM 13 THTETPOBAHUX
cepeloBUI] PO3POOKU. PoO3yMiTH SK CTBOpPIOBAaTH CTEPEOCKOINYHI 300pakKeHHS;
BUKOPHCTOBYBAaTH Ha IMPAaKTHULI BIPTyaJbHI CEPEAOBHINA, TA OPraHI30BYBATH B3a€EMOIT
y BIPTYaJIbHOMY 1 pe€ajbHOMY CBITI.

Binminno (90-100). 3matu Bci poOOTH Ta KOHTPOJBHI TOYKH 3 OI[IHKOIO
«BIAMIHHO». JIOCKOHAJIBHO 3HATH BC1 TEMH Ta YMITH 3aCTOCOBYBATH iX Ha MPAKTHIII,

IIkana ouiHOBaHHA: 0AJbHA i TPaAULiHHA

) OnuiHka 3a TPaAUIIHHOIO IIKAJIOK0
CymMma GaiiB — _ i .
Icnut, nudepeHmifoBaHmit 3aTiK 3aiik
90 - 100 Bigminzo
75 -89 JloGpe 3apaxoBaHO
60 — 74 3a10BIJILHO
0-59 HesanoBuibHO He 3apaxoBaHno

9. ITosriTMKA HABYAJIBHOTO KYpPCY

BignpairoBanHs TPOMYIIEHUX 3aHATh BiAOYBAETHCS BIAMOBIIHO JI0 PO3KIATY
KOHCYJIBTAIII}, 32 TIOTIepeIHIM MOTODKEHHSIM 3 BUKIanadeM. [TuTaHHs, M0 CTOCYIOThCS
aKaJeMIgHO1 T0OPOUYECHOCTI, PO3IJIsiIae BUKIIagad abo 3a MpoIeaypor0, BUBHAUCHOK Y
[TonoxeHH1 Tpo akaeMiuHy 100pOYECHICTb.

10. MeTtoauuHe 3a0e3neuyeHHs

HaBuanbHi mOCIOHWKM, HaBYAIHLHO-METOJAWYHI ITOCIOHMKH, KOHCIICKTH JICKIIIH,
METOJMYHI PEKOMEHAAIl 3 MPOBEACHHS JabopaTOpHUX pOOIT TOIO, SKI BUIAHI B
VYHiBepcuTeTi 3HaXOAATHCSA 3a nmocuiaaHHsaM: https://library.khai.edu/catalog

Jliis 3a0e3neyeHHs AUCTaHIIHHUI TOCTyny 1O KYpCY AUCIMILTIHU 3aCTOCOBYIOThCS
cepBicu  https://mentor.khai.edu/ a6o https://classroom.google.com/ 3a m0aaTKOBOIO
BKa31BKOIO BHKIJIajada ieHtudikatopy Kypey. s peectpaiiii CTyJEHTIB y cHCTeMax
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JUCTAHIITHOTO JOCTYIy BUKOPHCTOBYIOTHCSI TMOYTOBI aJpecHd BUKJIOYHO Yy JTOMEHI
student.khai.edu.

1.

10.
11.

1.

o o

11. PexomenoBaHa Jireparypa

ba3oBa
Steve Aukstakalnis Practical Augmented Reality: A Guide to the Technologies,
Applications, and Human Factors for AR and VR (Usability) Addison-Wesley
Professional; 1st edition, 2016, pp. 450
Asra Aslam,Ismi Abidi and M. Sarosh Umar. Towards Stereoscopic Websites. —
M.: LAP Lambert Academic Publishing, 2014. — 60 c.
Gan Lu. Real-time Immersive human-computer interaction. — M.: LAP Lambert
Academic Publishing, 2012. — 196 c.
Abdouslam Bashir Arieda. A Virtual / Augmented Reality System with
Kinaesthetic Feedback. — M.: LAP Lambert Academic Publishing, 2012. — 364 c.
Adrian Pennington, Carolyn Giardina. Exploring 3D: The New Grammar of
Stereoscopic Filmmaking. — M.: , 2012. — 224 c.
Ankit Arora. Virtual Archery. — M.: LAP Lambert Academic Publishing, 2011. —
64 c.
Bernard Mendiburu, Yves Pupulin, Steve Schklair. 3D TV and 3D Cinema. — M.:
Focal Press, 2012. — 264 c.
Buddika Adikari. Stereoscopic Video Coding for Mobile Applications. — M.: LAP
Lambert Academic Publishing, 2010. — 216 c.
Claudia Repetto. Embodied Language meets Virtual Reality. — M.: LAP Lambert
Academic Publishing, 2013. — 140 c.
Je Mayhew. 3D Model Recognition from Stereoscopic Cues. — M.:, 1991. — 286 c.
Sean Arden. Adventures in Stereo. — M.: LAP Lambert Academic Publishing,
2014. - 68 c.

JonmomizkHa
Leo Dorst, Daniel Fontijne, Stephen Mann. Geometric Algebra for Computer
Science: An Object-Oriented Approach to Geometry. — M.: Morgan Kaufmann,
2007. — 664 c.
A.3. Cupuc. Teoperudyeckre OCHOBBI T€OMETPUYECKOW (U3UKU W (PU3ndecKoi
reomerpuu. — M.: KomKnura, 2010. — 280 c.
B.C. baGenko. Bupryanbnas peanbHOCTh. TONKOBBIN ClIOBaph TEPMUHOB. — M.:
Maranan, 2012. — 86 c.
Jlxonotan Jlunosec. BupryansHast peansrocts B Unity. — M.: JIMK Ilpecc, 2016.
—316c.
Unity documentation (oduimansHoe pycckos3biaHoe pykoBoacTo st Unity3d)
https://docs.unity3d.com/ru/current/Manual/index.html
Gerard Jounghyun Kim / Designing Virtual Reality Systems: The Structured
Approach // Springer Science & Business Media, 2007.— 233 pp.
Jonathan Linowes / Unity Virtual Reality Projects // Packt Publishing, 2015.— 286

Pp.
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Bradley Austin Davis, Karen Bryla, Phillips Alexander Benton Oculus Rift in
Action 1st Edition // 440P.5. Burdea G., Coiffet P. Virtual Reality Technology. —
New York : John Wiley&Sons, Inc, 1994.

Sense 3D Scanner | Features | 3D Systems [Dnextponnsiii pecypc] // URL:
https://www.3dsystems.com/shop/sense (mara oopamenus: 10.11.2016).

How to wuse the panono camera [Onekrponnsiii pecypc] // URL:
https://support.panono.com/hc/en-us (nata oopamenus: 10.11.2016).

PykoBoactBo mo ucnonb3oBanuio EV Toolbox [3nekrponnsiii pecype] / URL:
http://evtoolbox.ru/education/docs/ (nara oopamenus: 10.11.2016).

Buneokypc mo pa3paboTke TPUIOKEHHUH B  BUPTYyaJIbHOM  peaJbHOCTH
https://tproger.ru/video/vr-development-course/

3ds Max Lighting and Rendering - Rendering a 360° Panorama
https://www.youtube.com/watch?v=ztyEX64fzzE

JIxonaran Jlunosec BupryanbsHas peansHocts B Unity. / Ilep. ¢ anra. Parumos P.
H. -M.: IMK IIpecc, 2016. - 316 c.: n.

PykoBoactBO JUIsSL HAYMHAOIINX VR-pa3paboTunkoB
https://habrahabr.ru/company/mailru/blog/316024/

Co3znaém  wmoOunpHOe VR-mpunokeHwe ¢ yOpaBleHUEM IEpEMENICHUEM
https://tproger.ru/articles/diy-vr-app-using-gvrnavi/

Francisco Rovira-Mas. Stereoscopic vision for agriculture. — M.: LAP Lambert
Academic Publishing, 2011. — 200 c.

Hatem Ibrahim Mahmoud Rashwan. Textured 3D Models. — M.: LAP Lambert
Academic Publishing, 2011. — 132 c.

Hebbat Allah Elwishy,Nashaat Elkamesy and Khaled Amer. The Impact of Virtual
Reality on Liver Surgical Planning Procedures. — M.: LAP Lambert Academic
Publishing, 2013. — 240 c.

Jamshed Igbal. Hand Exoskeleton Robotic Systems. — M.: LAP Lambert Academic
Publishing, 2012. - 100 c.

The VES Handbook of Visual Effects: Industry Standard VFX Practices and
Procedures. — M.: Focal Press, 2010. — 952 c.

Yodahe Zemichael. Digitalization of Objects by Photogrammetry. — M.: LAP
Lambert Academic Publishing, 2012. — 224 c.

A.B. Kpanusenko. TexHOJIOrMM MyJbTUMENUA U BOCHPUATHE OUIYIIEHUN. — M.:
bunowm. Jlabopatopus 3uanwmii, 2009. — 272 c.

Anekceii Kuprommn. Bupryansaas peambHocts. — M.: LAP Lambert Academic
Publishing, 2011. — 248 c.

Anéna TpodumoBa. Pa3éprpiBaHMe BHpPTyaslbHOW peasbHOCTH:. — M.: LAP
Lambert Academic Publishing, 2012. — 168 c.

Amnna Yepubeix. Mup coBpemeHHbIX Meana. — M.: Teppuropust Oynymiero, 2007. —
312 c.

Angnpeii JlebeneB. MoenupoBaHue OTpakaTeIbHOM CIIOCOOHOCTH MaTEPHUAJIOB IO
dorouzodpaxkenusm. — M.: LAP Lambert Academic Publishing, 2010. — 64 c.

B.H. CemenoB. OT HackaaibHOM NUKTOTPAMMBI K BHUPTYaJIbHOM PEATbLHOCTH.
Jlnanektuka u quaakTuka npoektHol rpaduku. — M.: MITA-TTPECC, 2014. — 256
C.



30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.
44,

N

12

Baguwm 3enann, Ocrep Xukc, [Jxeppu Xuke. Tpancepdunr peanbHocTH. CTyneHb
|. TIpoctpancTBOo BapuaHToB. 3akoH mpuTsxkeHHs. OCHOBBI yueHusi AOpaxama
(xomruiekT u3 2 kuur). — M.: " "Becp", 2011. — 480 c.

Buxkrop 3noka3oB. IIpocTpaHcTBO M BpeMsi Kak BUPTYyallbHas pPealbHOCTb. — M.:
Palmarium Academic Publishing, 2014. — 200 c.

Bnagumup CBeuHukoB. MaHUNYISTUBHBIE TPAKTUKA B KOHCTPYHUPOBAHUU
BUPTYaIbHBIX peanbHOCTel. — M.: Palmarium Academic Publishing, 2012. — 284 c.
I'puropreBa N.B. KomneiorepHas rpaduka [DaeKTpoHHBIM pecypc]: yueOHOe
nocobue / I'puroppeBa U.B.— DnexTpoH. TekcToBbie gaHHbie.— M.: [Ipomerei,
2012.— 298 c.—

J.W. lllanupo. BuptyansHas peanbHOCTh U TPOOJEMbl HEHPOKOMIIBIOTHHTA. — M.:
POK "Umumxk-J1ad", 2008. — 454 c.

Jlamup AOsskuMoB. BuptyanbHas uaentiuunocts. — M.: LAP Lambert Academic
Publishing, 2014. — 60 c.

Jlenuc 3e3ronuH, Bragumup Makapos und Bragumup bensikoB. MoaenupoBaHue
nBrkeHus apromoomiei. — M.: LAP Lambert Academic Publishing, 2012. — 100
C.

Maxkcum Cubun. Pexnama w BupTyanbHas peanbHOCcTh. — M.: LAP Lambert
Academic Publishing, 2011. — 160 c.

Mapus TepaxonsH. HepeanbHast peasnibHOCTB. — M.: Marepuxk, 2007. — 184 c.

C.JI. lemenok. ®@pakran. Mexny mudom u pemeciom (+ CD). — M.: Punaos,
AkanemMus uccienoBaHust KyabTypsl, 2011. —296 c.

Cepreit KonoBopotasiii. CyrrectuBHbI (DakTOp B pabOTe€ CHCTEM BUPTYaIbHOMU
peansHocTH. — M.: LAP Lambert Academic Publishing, 2012. — 80 c.

Cepreit KonoBopoTHbiii. TeXHUKM BO3/IEUCTBUS Ha CO3HAHME B KOMIIBIOTEPHBIX
cucremax o0yuenus. — M.: LAP Lambert Academic Publishing, 2012. — 80 c.
Tpancepdunr peanbHOCTH (KOMIUIEKT M3 3 KHUT + 2 Kojonbl kapt). — M.: UI'
"Becw", 2010. — 724 c.

[Tanmupo /1. OCHOBBI TEXHOJIOTMY BUPTYaIbHOM peanbHOCTH. — M.: , 2003. — 268 c.
OnBapn Kactponosa. berctBo B BUpTyanbHbld MUp. — PocToB-Ha-/lony: deHukce,
2010. - 224 c.

15. Indopmaniiini pecypcu

https://arvr.google.com/ AR & VR at Google

https://habr.com/ru/hub/arvr/ lononnennas (AR) u Buptyanshas (VR) peaabHOCTS
https://www.w3.0rg/TR/webxr/ This specification describes support for accessing
virtual reality (VR) and augmented reality (AR) devices, including sensors and head-
mounted displays, on the Web.
https://openal.org/documentation/openal-1.1-specification.pdf OpenAL Specification
and Reference



https://arvr.google.com/
https://habr.com/ru/hub/arvr/
https://www.w3.org/TR/webxr/
https://openal.org/documentation/openal-1.1-specification.pdf

