MIHICTEPCTBO OCBITU I HAYKH VKPATHI ®-22.08-05.01/
HKuroMupenKa JEP’KABHUI YHIBEPCUTET KHTOMHPCBKA IMOJITEXHIKA» 12.00.1/M/
moriTexHika Cucrema ynpasiainns sikictio Bianosigae JCTY ISO 9001:2015 BK-1-2024
Bunycxk 1 3minu 0 | Exzemnaap Ne 1 Apx 1711
3ATBEPJUKEHO

Buenoio panoio daxynsrery
iHhOPMALIIITHO-KOMIT FOTEPHHUX
TEXHOJIOr1H
y. ’2'8_’ cgprmg 2024 p., nporokon Ne 8
/<< Tonosa qez;n paju

" ] Terana HIKITUYK

N e /

-~

"

POBOYA IMPOI'PAMA

BHOIPKOBOT HABYAIBLHOT AUCHHILTIHH (GaxoBoi NATOTOBKH
«/lonoBHeHa Ta BipTyaJibHA PeasibHICTL»
(akynbrer iHPOpMALIITHO-KOMIT'IOTEPHUX TEXHOJOTTH

15 3000yBaviB BHINOT OCBITH OCBITHBOTO CTYTICHS «MaricTp»

CxsaneHno Ha 3acijiansi kageapm
KOMIT FOTEPHHX HayK

26 cepnus 2024 p., nporokon Ne 8
3a3j?ysaq kadeapu

( nf\/ Mapuna [ PA®

Po3pobGuuk: noktop ¢utocodii, 3asiaysay kadeapu KOMIT IOTEPHAX HayK

Mapuna [ PA®

AKuromup
2024- 2025 u.p.



MIHICTEPCTBO OCBITH I HAVKH VKPATHU ®-22.08-05.01/
FKuToMHpCHKa JEPJKABHUI YHIBEPCUTET «KUTOMUPCHKA IOJITEXHIKA» 12.00.1/M/
oJTiTexHiKa Cucrema ynpasainns sikictio Bianosinae JCTY ISO 9001:2015 BK-1-2024
Bunycxk 1 | 3minu 0 | Exsemnnap Ne 1 Apx 1712

Po6oua mporpama HaBYaIbHOI AUCIUILTIHK (PaxoBoi mMiATOTOBKU «J/lomoBHEHa Ta
BipTyajbHa peajbHICTh» IS 3700yBaviB BUILOI OCBITU OCBITHBOTO CTYTICHS «MaricTp
3aTBepakeHa BueHoro panoro dakynabTeTy 1H(QOpMAIiTHO-KOMIT FOTEPHUX TEXHOJIOT1M
Biz1 28 cepnus 2024 p., mpoTtokoi Ne 8.
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1. Onuc HABYAJIBLHOIL JUCHUILIIHNA

XapakTepucTuKa
. L HaBYaJIbHO1
. . l"amy3s 3HaHb, HAMPSM MiATOTOBKH, OCBITHIN .
HaiiMmenyBaHHS MOKa3HUKIB ) JTUCIUTUTIHA
CTYIIiHb
nerHa popma
HABYAHHS
o ] I"any3b 3HaHB BubipkoBa
Kinbkicts kpeauris — 4 12 «IadopmaliitHi TEXHOIOTI» KOMITOHEHTA
Mopynis — 1 CremiansHicTs Pix miaroroBku:
. ) 121 Imxenepis mporpaMHOTro 3abe3nedeHHs 1
3MiCTOBHX MOAYIIB — 2 ' .
122 Komn'toTepHi HayKu Cemectp
3aranbpHa KilbKiCTh FOIUH 123 Komm’roTepHa iHKeHepis 2
—120 125 Kibepbe3mneka Ta 3axuct iHpopMmartii
Jlexii
32 ron.
[IpakTruni
32 ron.
TvKHEBUX TOAHMH JUIS
JeHHOT (OpMU HaBUAHHS JlaGoparopHi
OCBITHI} CTYIIHb «MaricTp» _
ayIMTOpHUX — 4 TOJ1. "
IV CamocriitHa
camocTiiHOo1 poboTH — 3,5
poborta
TO/I.
56 rox.
Bun xoHTpOmIO:
3aJliK

CriBBIIHOIIEHHSI KUTHKOCTI TOJIMH ayJUTOPHUX 3aHATh JO CAMOCTIMHOI Ta 1HAMBIAYyalbHOI POOOTH

CTaHOBUTH:
Juis neHHoi ¢opmu HaBuaHHS — 953,3% ayAMTOpHUX 3aHATh, 46,7% camocTiiiHOT Ta
IHIUBITYaTIbHOI POOOTH.
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2. MeTa Ta 3aBJAHHA HABYAJIbHOI JUCHHUILTIHHA

MeTol0 BHBYeHHSI HaBYaJbHOI AucHUILIiHM «/lomoBHeHa Ta BipTyaabHa
peabHiCTh)» € BUBUCHHS, PO3BUTOK 1 HAOYTTS 3HAHb Ta HABUYOK 111070 OCHOB CTBOPEHHS
BIpTyaJbHOI Ta JOMOBHEHOI PEajbHOCTI JJS IJIAHIIETIB, KOMII IOTEPiB, CMapTQOHIB,
OKyJIspiB Ta moisiomiB VR.

3aBIaHHSIMHU HABYAJIbHOI IUCHUILTIHMN €:

- O3HAMOMJICHHSI 13 OHATTSAMH Ta MPUHIUIIAMH JJOTIOBHEHO Ta BIPTyaIbHOI
peanbHOCTI, iX BIIMIHHOCTI Ta CHUIbHI PUCH;

- BUBUYEHHS TEXHOJOIIYHOIO CTEKy: OIJIAJ amapartHoro 3abe3mneueHHs (VR-
moiaoMu, AR-0oKysipu, 1aT4uKu pyxy), IpOrpaMHOro 3abe3nedeHHs (IrpOBUX PYIIIiB,
IHCTPYMEHTIB po3po0Oku), MoB nporpamyBanHs (C#, Unity, Unreal Engine);

- BUBYEHHS CIOCOOIB B3a€MOJIIi KOPUCTyBaya 3 BIPTyaJbHHM CEPEIOBUIIEM
(KOHTpOEpH, TOJIOCOBI KOMaH/IH, BIICTEKEHHS PYXIB);

- HABUYUTHUCS IPOBOJUTH aHAIII3 IepeBar 1 HeodiKkiB TexHonorii AR/VR, cdep ix
3aCTOCYBaHHS Ta MOTEHITIATY PO3BUTKY;

- HABUYUTHUCS CTBOPIOBATH IHTEPAKTUBHUX CLIEH, MOJEJIEH Ta 1rop 3a JOMOMOI'OI0
CHeIiaTi30BaHUX 1THCTPYMEHTIB;

- MIPOBOAMTH 1HTErpariito 3D-monenei;

- PO3pOOISATH THTEPAKTUBHI 00'€KTIB, 3 SKUMHU KOPUCTYBA4 MOXKE B3aEMO/IIATH;

- MIPOBOJAUTH HABYAHHS ONTHUMI3allli T0JaTKIB 1JIsl 3a0€3MEUCHHS TIaBHOT pOOOTH
Ha PI3HUX NPUCTPOSIX.

ITix yac BUBUECHHS HABYAIBHO1 AUCIUILIIHU 3100yBayl BUIIOT OCBITH 3MOXKYTh OTPUMATH
HactynHi Soft skills:

- Kepy6aHHs 4acom. YMIHHSI CIPABIIATUCS 13 3aBJIAHHIMHU BYACHO;

- SHYUKIiCmb | a0anmueHicmb. THYUKICTh, aJalTUBHICTh 1 3JaTHICTh 3MIHIOBATHUCS;
YMIHHS aHaJ13yBaTH CUTYaIli}0, OPIEHTYBAHHS HAa BUPILIEHHS TPOOJIEMU;

- 1i0epcbKi AKocmi: yMIHHS CIIOKIMHO MPALlOBATH B HAMPYKEHOMY CEPEIOBMILIL; YMIHHS
YXBaJIIOBATHU PIIICHHS; YMIHHS CTAaBUTU METY, IJIaHYBATH IsUIbHICTD;

- ocobucmi axocmi. KpeaTUBHE U KPUTUYHE MUCIICHHS; €TUYHICTh, YECHICTb, TEPITIHHS,
noBara Jio OTOUyIOUHX.
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3. [Iporpama HaBYAJIbHOI IMCUHUILTIHI
MOAVYJIb 1

3micToBuii Moay.ab 1. Po3po0ka 3acTOCYHKIB 10IIOBHEHOI peajJibHOCTI.
Tema 1. Po3poOka AR-3acTocyHKIB.
Ictopis. Tepminonoris. Cdepu 3actocyBanas. UX 3acrocynku AR. Cepemosuiia
po3pobku Ta SDK. Bukopuctanas kamepu. CyMileHHS BilIONOTOKIB, XpOMaKEH.
Tema 2. BukopucTanHs JaTYMKiB MOOLIbHOTO PHUCTPOIO.
BukopuctanHs TakuX JaTYMKIB K KOMIAC, aKCEIepOMETpP, TIPOKOIM  TOIIO.
Bukopuctanus cucreM  IoOalpHOTO  MO3WIioHyBaHHA B  AR-3acTocyHkax.
[To3uIioHyBaHHS MPUCTPOIB BCEPEANHI TPUMIILICHb..
Tema 3. 3naiioMmcTBO 3 miIargopmoro Vuforia.
Peectparis va matdopmi Vuforia, kimrou, image target. Po6ora 3 3D MiTkamu Ta 1HIII
MOJIUBOCTI.
Tema 4. Po3nizHaBaHHA Ta opieHTalist B augmented reality.
Po3nizHaBaHHs POCTOPY, OpIEHTALllA TPUCTPOIO. 3BYK Ta pO3Mi3HAaBaHHS 300pakeHb B
ARKit. Texnika po3nizHaBanHs 00auub. Google ARCore.

3micToBuii MoayJib 2. Po3po0ka 3aCTOCYHKIB BipTyaJIbHOI peajbHOCTI.

Tema 5. BBeieHHsI B CTBOPEHHSI 3aCTOCYHKIB Y BIpTyaJIbHii peajbHOCTI.
[TinroroBka iHCTpyMeHTapito. Icropis VR-1HaycTpii. OcobmmBocti miargopM. IcHyroul
pimenHss B o6nacti VR. IlpogykrToBa Teopis. Bumm mnpoekTiB 3 BUKOPHCTaHHSIM
TEXHOJIOT1i BIPTyajbHOI peanbHOCTi. OCHOBH T€CTYBaHHS 3aCTOCYHKIB.

Tema 6. Po3poOka VR-3acTOCYHKIB /I MOOUIBHMX IPUCTPOIB.

Omnuc mpoexkty «BipTyaibHUl Typ», BCTAaHOBJIEHHS HEO031THUX KOMIIOHEHTIB.Omuc
npoekty «KyOik». [TnanyBanns rpanbHoi joriku. TectyBanHs. Po3mimenns B Google
Play.

Tema 7. Po3pooka VR-3acrocyHnkiB pias IIK.

Onuc npoekty «Kect», ocobmuBocTi moaemoBanua ans [IK. 2.3.2. Onuc npoekty
«MepexeBuid 1IyTepy», IJIaHYBaHHS TpajbHOI JIOTIKH, CTBOpeHHS 3D-ejJeMeHTIB s
Level Design. 2.3.3. TectyBanns. 2.3.4. Po3Mmimenns B SteamVR.

Tema 8. IHu1i 3acTOCYBaHHS NMPOEKTIB Y BIPTYyaJibHil peajbHOCTI.

Po3poOka TpeHaxepis Ta puHoB B2B. Pob6oTta 3 pyxom moaunu. Curema Motion Capture.
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4. CTpyKTypa (TeMaTHYHUII IUIaH) HABYAJLHOI U CIUILIIHI

Ha3Bu 3micToBUX
MOJIYJIIB 1 TEM

KinpkicTs roquu

JIeHHa opma

3aouyHa dhopma

y TOMY YHCITI y TOMY YHCITI
2 2
) G :
gl el 8|5 B -] =855
1 2 |3 14 |5|6[7]18]19]10[11)12]13
MOJAVYJb 1

3micToBuiit MoayJib 1. Po3po0Ka 3aCTOCYHKIB I0NIOBHEHOI PeajbHOCTI

Tema 1. Po3poOka AR-

. 12 | 4 2 6
3aCTOCYHKIB.
Tema 2. Buxopucrtanus - - N N - - | -
ATYUKIB MoOuteHOTO | 14 | 4 4 6
MIPUCTPOIO.
Tema 3. 3HaI/10McTBo 3 alal " al- 6 | - - - - -
maTdopmoro Vuforia.
Tema 4. Po3mizHaBaHHA Ta - - - - - - - -
opieHTtaliss B augmented | 14 | 4 4 6
reality.
Yceworo roOJUH 3a 54 | 16 14 94

3MICTOBHHM MOJTYJIb 1.

3micTOBHI MOYJIb

2. Po3po0Oka 3aCTOCYHKIB BipTyaJb

HOI peaJIbHOCTI.

Tema 5. DBBeuneHHd B

CTBOpPEHHS 3aCTOCYHKIB y | 16 | 4 4 8

BIPTYaJIbHII peasbHOCTI.

Tema 6. Po3poOka VR- - - -l -1 - -] - -
3aCTOCYHKIB st | 16 | 4 4 8

MOOUIBHUX TTPUCTPOIB.

Tema 7. _Po3p061<a VR- wlal lal - lsl ||| |-
3actocyHkiB s 11K,

Tema 8. [T - - -l - - -] - -
3acTOCyBaHHA NpoekTiB y | 16 | 4 4 8

BIpTYaJIbHIH peasbHOCTI.

Yc'boro _ roauH 0 en 16! " 116l " 132l | | - - | -
3MICTOBHUM MOJYJIb 2.

MoayJibHHi KOHTPOJIb 2 | - -1 2 |- - - - - - -
Pa3om 3a moayJn 1 120 (32| - [ 32| - |56 - |- - - -
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5. Temu npakTU4YHUX 3aHATH
Ne Ha3zsa temn KinpkicTs roaun
3/m
3micToBuii MoayJib 1. Po3po0Kka 3aCTOCYHKIB JONOBHEHOI PeaIbHOCTI
1 | Tema 1. luno3aBpu B dotie abo Pokemon Go. 2
2 | Tema 2. )KuBa kapTuHa. 4
Tema 3. Hacrompna rpa. IIpoekT, MmO JEMOHCTPYE
3 |Buxopuctanus AR B HactiipHuX irpax abo Maker. 4
Bukopucranns TexHosorii AR 1711 BUCTaBKOBUX MAaKETIB.
Tema 4. Ilopran. [emonctpamis TtexHiku «l[loptam» 3
4 | BUKODHCTaHHSM dboro/Bineo 3600 a69 Hasiramig. Indoor- 4
HaBiramiss 3 BHUKOPUCTAHHSAM TEXHIK MAapKEpHOro Ta
0e3MapKepHOTO TPEKIHTY.
3micToBuit MoayJib 2. Po3po0Ka 3aCTOCYHKIB BIipTyaJIbHOI peajibHOCTI.
5 | Tema 5. I'pa «Ky6ik». [lnargopmep B VR. 4
5 Tema 6. ITanopama 360°. CTBOpeHHs Ta BUKOPUCTaHHsA (OTO 4
ta Bigeoctepeonanopam 3600 B VR.
/ | Tema 7. VR-kBecT. 4
8 Tema 8. [Taparnaiigun. Cumynsatop naparinailiuHirom B VR 3 4
30BHIITHIMU edekTamu abo [lyTep.
Pazom 3a monynb | 30
6. 3aBaaHHs A caMoCTiliHOT podoTH
Ne 3/m ‘ Hassa Temu | KinpKicTh rofuH

3microBuii MoayJb 1. Po3po0ka 3aCTOCYHKIB JOOBHEHOI PeaJbHOCTI

Tema 1. AR-naBirauis B micri:
e CtBopenHs AR-nonatky, SKuii HaKJIagae Ha peaabHe OTOYEHHS

MaM'sITKK ) Ta HaJIa€ JOJIaTKOBY 1H(POPMAIIiI0 PO HUX.

1HTerparisi 3 MiCbKUMH CEpBICaAMH.

MapuipyT pyxy, IoKa3zye HaiOIm»K4i TOUKM 1HTepecy (MarasuHu,

e JlonaTKOBI MOXKIIMBOCTI: MOIIYK 32 KaTeropisiMH, FOJIOCOBE KepyBaHHS,

Kage, 6

Tema 2. AR-iHTepakTMBHa pekJiama:

OpeHmy.

obeprtaTu 00'e€KT, 301JIbIITYBAaTH MacIITa0).

AHATITUKU MPO B3aEMOJIII0 KOPHUCTYBAYIB 3 PEKIIAMOIO.

e Po3poOka AR-pexnaMHUX KaMIaHii JJIs1 KOHKPETHOTO MPOIYKTY abo

e JlonaTKOBI MOXKIIMBOCTI: 1HTErpallis 3 COLIaIbBHUMH MepexaMu, 301p

e CrBopenns 3D-mopenei npoayKTiB, sIKl MOKHa neperyisgaTi B AR- 6
J0JaTKy, aHIMaIlil, IHNTEpaKTUBHI €JIEMEHTHU (HAIIPUKJIAI, MOXKJIUBICTh

Tema 3. AR-ocBiTHi 1ogaTku:

aHaTomii, actpoHoMii, reorpadii).

e CrBopenHs AR-noaatky [Jig BUBUEHHS IEBHOI TeMU (HapuUKIIa, 6
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e Bisyamizaiisi ckJIaHUX MOHSTH 32 JomoMororo 3D-Moaeneid,
IHTEpaKTUBHHUX €JIEMEHTIB Ta aHIMAaIIiH.
e Jl0o1aTKOBI MOKIIMBOCTI: TECTH JUISI IEPEBIPKU 3HAHB, MOYKJIUBICTh
CTBOPIOBATH BJIACHI HaBYAJIbHI MaTepiajiy.
Tema 4. AR-iHcTpymMeHTH 11 1M3alHY iHTep'€py:
e Po3pobka AR-monatky, sikuii 103BOJISE Bi3yalli3yBaTi MeOIIi Ta IEKOp
B peajlbHOMY IHTEp'€pi.
e CtBOpeHHs Benukoi 0i0moTekn 3D-Mozenei MeOIiB Ta JEKOPATUBHUX 6

€JIEMEHTIB.
J10/1aTKOB1 MOKITMBOCTI: MOJIMBICTh 3MIHIOBATH KOJIp 1 MaTepiai
00'eKTiB, 30epiraTu MPOEKTH.

3microBuii MoayJb 2. Po3po6ka 3acTOCYHKIB BipTyaJIbHOI peajbHOCTI.

Tema 5. VR-irpm:

Po3pobka VR-rpu B 06panomy xaHpi (IryTep, TOHKH, TOJIOBOJIOMKH).
CtBopenHs 3D-CBiTiB, MEPCOHAXKIB, IHTEPAKTUBHUX C€JIEMEHTIB,
po3poOKa iIrpoBOi MEXaHIKH.

JloaTKOB1 MOKIIMBOCTI: OaraTOKOPUCTYBAIIbKUIN PeXKUM, MiITPUMKA
PI3HUX KOHTPOJIEPIB.

Tema 6. VR-Tpenaxepu:

CrBopennst VR-TpeHakepa JyIsl HAaBYaHHS IEBHUM HaBUYKaM
(HampukIaa, BOAIHHS, XIpypriyHi onepaiii, CHOpTUBHI TPEHYBaHHS).
Po3poOka peamicTHIHOT CUMYJISIIT CEpeIOBHINA Ta 3aBIAHb.
Jlo1aTKOB1 MOKJIMBOCTI: aJanTallis i1 pi3Hi piBHI MiATOTOBKH
KOPHCTYBadiB, 30ip CTATHCTUKHU PO MPOTpec.

Tema 7. VR-Typ no Bipryajasnux my3esix ado micrax:

CrBopennst VR-nonatky ais BIpTyalbHUX €KCKYpPCiil 10 My3esiX,
ICTOPUYHHX MiclgX abo MicTax.

CrtBopenns 3D-mozeneit Oy/iBenb, IHTEp'epiB, EKCIIOHATIB.
JloAaTKOBI MOXJIMBOCTI: ay/IiOT1/11, IHTEPAKTUBHI €JIEMEHTH
(HampuKJIaa, MOXKIIMBICTh HAOJU3UTH €KCIIOHAT).

Tema 8. VR-moaaTku s pejiakcauii Ta Meguraiii:

Po3poOka VR-nonatky aast cTBOpeHHS 3aCHOKIMIMBUX BIPTYalbHUX
cepenoBHIll (IPUPoOIa, KOCMOC).

BuxopucTtanss 3ByKoBUX €(eKTiB, Bi3yaJlbHUX €(DEeKTIB A
CTBOPEHHS aTMOC(epH peslakcariii.

Jlo/1aTKOB1 MOKITMBOCTI: 1HTETpAIlis 3 TEXHIKAMU MEAUTAIlli,
MO>KJIMBICTh HAJIAIITYBAHHS TApaMETPiB CepeIOBHIIA.

Pa3om 3a moayJb 1.

56
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7. InauBinyanbHi 3aBJaHHS

Monyns 1: Po3pobka 3acTocyHKiB n0moBHEHOT peaibHOCTI (AR)
3aBnanns 1: AR-mMeHI0 B pecTopaHi

CrtBoputu AR-noaaTok, kil mpu HaBeJIEHH1 KaMepH Ha CTOJIMK B peCTOpaHi B1100paxkae
iHTepaktuBHe 3D-meHto crpaB. KokHa cTpaBa MNOBHMHHAa MaTh KOPOTKHM OMMC,

dboTorpadiro Ta MOKIUBICTh A0JIATH CTPABY B 3aMOBJICHHS.
3aBaanns 2: AR-ekcKypcisi iCTOpUYHMM LHEHTPOM MicCTa

Po3pobutn AR-nonaroxk, sskuit mpu HaBeACHH1 KaMepH Ha 1ICTOpUYH1 OyIiBII1 BiToOpaXkae
ixato 3D-Momenb 3 TOKIAHUM OMKUCOM, ICTOPUYHUMH (aKTaMH Ta IIKAaBUMH TOIsIMHU,

MOB'SI3aHUMU 3 IIUMU Oy IIBIISIMH.
3aBaanns 3: AR-npumipka oasiry B OHJIaMH-Mara3uHi

CtBoputn AR-nmomatok, sKuii J03BOJISIE KOPUCTYBAu€Bl MPUMIPSITH OOpaHHUIl OJsr
BIpTyaJIbHO Ha ce0e 3a I0MOMOTroio kamepu cmapTdona. J10/1aTok TOBUHEH BPaXOBYBaTH

PO3Mip KOpHUCTyBaua Ta TUM Qirypu.
3aBaanns 4: AR-iHCTpyMeHT /i1 HABYAHHSA AaHATOMIl

Po3pobutn AR-monaTok, IKUi 103BOJISIE KOPUCTYBAUYeBl JOCIIIKYBATH JTFOJICHKE TJIO B
3D. JlonaTtok MOBHHEH MICTUTH JIETAJIbHI MOJIEl OpraHiB, CUCTEM, KICTOK Ta M'S31B 3

MOXJIMBICTIO X 0OepTaHHsI, 3017bIIIEHHS Ta JICTAJIBHOTO OTJISTY.
3aBaanuga 5: AR-Bi3uTKa

CrtBoputH i1HTEepakTUBHY AR-BI3UTKY, siKa TIpH CKaHyBaHHI BijmoOpaxkae 3D-monens
JOTOTUIY  KOMIIaHil, = KOHTAaKTHy 1H¢opmaiiio, nopTdosio  MPOEKTIB  Ta
B1JICONIPE3EHTAIII 0.

3aBaanns 6: AR-rpa 1,151t BUBYeHHS iHO3eMHHUX MOB

Po3pobutu AR-rpy, sika 7103BoJIsI€ BUBUATH HOBI clioBa Ta (ypasu B irpoBiii ¢popmi. CroBa
MOXYTb 3'ABJIATHCS B peaJbHOMY OTOYEHHI, 1 KOPHCTyBaueBl MOTPiOHO iX
171eHTU(IKYBaTH Ta MPABUJILHO BUMOBHUTH.

3aBaannsa 7: AR-iHCTpyMeHT /i nu3aiiny iHTep'epy

CtBoputu AR-nmomatok, sikuii 103BOJIsIE KOPUCTYBauYEeBl BizyanizyBaTu MeOJIi Ta JEKOp B
peanpHOMY 1HTEp'epi. J101aTOK MOBUHEH MaTH BEIMKHUM KaTaior MEOIIB PI3HUX CTHIIIB 1

KOJIbOPIB.
3aBaannga 8: AR-HaBYaJIbLHUM MOCIOHMK IJI MeXaHiKiB

Po3pobutu AR-nonarok, sikuii 103BOJIsSiE MEXaHIKaM Bi3yalli3yBaTH BHYTPIIIHIO Oy/10BY
IBUTyHa ab0 1HIIOro MexaHi3My. J[ogaToK MOBWMHEH MICTUTU AeTaibHI 3D-Momeni 3

MO>KJIMBICTIO X pO30MpPaHHs Ha YaCTUHHU.
3aBaanns 9: AR-rig nmo mysero

CrBoputu AR-n01aTOK, AKU NMpY HaBEAEHHI KaMepH Ha €KCIIOHATU MY3€l0 BijoOpakae
JOIaTKOBY 1H(GOPMAIII0 PO HUX, BKIIOYAIOYM ICTOPI0 CTBOPEHHS, aBTOpA, TEXHIKY
BUKOHAHHS Ta 1HIII I[iKaBl (DaKTH.
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3aBaanns 10: AR-QiabTp 11 conianbHUX Mepex
Po3po6utn AR-(ineTp a1 coriaabHUX MEpeK, SKUH HaKJIaaa€e Ha 00IuY4sl KOpHUCTyBaya
pi3H1 BipTyajbHI Macku, €EKTH Ta aKCeCyapH.

Monyns 2: Po3poOka 3acTocyHKiB BipTyaibHOI peaabHocTI (VR)
3aBaanns 1: VR-Typ no icropuunomy micry

CrBoputn VR-monmarok, skuii J03BOJISIE KOPHUCTYBA4eBl BIPTYyaJbHO IIPOTYJISTUCS
ICTOPUYHHUM IIEHTPOM MicTa. /[07aTOK MOBHHEH MICTUTH JE€TAJIbHO BIITBOPEHI OyAiBII,

BYJIUIII TA IMaM'SITKH.
3aBaannda 2: VR-TpeHaxep AJ14 NiJIOTIiB

Po3pobutu VR-TpeHaxep, akuil 103BOJISE BIAMPAIIOBATH HABUYKU MUIOTYBaHHS JIiTaKa
abo BepToaboTa. TpeHakep MOBUHEH MICTUTH PEATICTHYHY CHUMYJISIIIO TOJBOTY,
BKJIFOYAIOYH P13HI MOTO/IHI YMOBHU Ta HECTAaHAAPTHI CUTYaIlll.

3aBaanns 3: VR-irpa B :xaHpi xoppop

CtBoputu VR-Tpy B >kaHpi XOppop, sika CTBOPIoe atMocepy cTpaxy Ta Hampyru. ['pa
MOBHMHHA MAaTH I[IKaBUH CIOKET, pI3HOMAHITHUX MOHCTPIB Ta 3arajKu.

3aBaanns 4: VR-nogaTok nuis Meauranii

CrtBoputu VR-101aTOK, SIKHii T03BOJISIE KOPUCTYBAYEBl PO3CIA0UTHUCS Ta 3HATU CTPEC 3a
JIOTIOMOT'OI0 Bi3yaJizallii 3aClOKIAIMBUX MEi3a)KiB Ta 3ByKOBUX €(EKTIB.

3aBaanns 5: VR-nogarTok nus jgikyBanHs ¢ooii

CrBoput VR-momatok nmsi JTiKyBaHHS meBHUX (oOiif (Hampukiajn, kiaayctpodooii,
apaxHo¢o6ii). JlogaTok MOBUHEH MOCTYIIOBO Mi/IJaBaTH KOPUCTyBaya BIUIMBY CTpaxy B
0e3MeyHOMY BIpTyaJIbHOMY CEpEIOBHIIL.

3aBaannsa 6: VR-nogaTok 1/ HaBYaHHSA BOAIHHIO

CtBoput VR-101aTOK, KU 103BOJISIE KOPUCTYBAYEB1 BIANPAIFOBATA HABUYKU BOAIHHS
B PI3HUX JOPOXKHIX YMOBax. JloAaTOK MOBMHEH MICTUTH PEATICTHUHY CHUMYJISIIIO
aBTOMOO1JIS Ta JOPOKHBOTO PYXY.

3aBaannsa 7: VR-1oaaTOK 11 apXiTeKTYPHOI BizyaJsizanii

CrBoputn VR-101aTOK, IKMI 103BOJISE KIIIEHTaM BIPTyalbHO OTJIIHYTH IPOEKT OyAiBII

a0o 1HTep'epy mepe moyaTkom Oy IIBHUIITBA.
3aBaanns 8: VR-rpa B :xkanpi RPG

CrBoputn VR-rpy B )xaHpi RPG, ne kopucTtyBau MO€ CTBOPUTH CBOTO MEPCOHAXKA,
JTOCHIKYBaTH BIpPTyaJdbHUM CBIT, BUKOHYBAaTH 3aBJIaHHS Ta B3aEMOIISTH 3 IHIIUMH

NEPCOHAKAMH.

3aBaanns 9: VR-noaaroxk nis pizuunux Bnpas

CrtBoputu VR-1011aTOK, SIKUI JO3BOJISIE KOPUCTYBA4u€Bl BUKOHYBATH (hi3MUHI BIIPABU 1]
KEpPIBHUIITBOM BIPTYyaJbHOTO TPEHEpa.

3aBaanns 10: VR-gonarok 1/ npoBeieHHs OHJIaiiH-KOH(pepeHuii

CrBoputn VR-101aTok, KM 103BOJSE KOPUCTYBayaM 3yCTpIYaTHCS B BIPTyaJIbHOMY
MPOCTOPI 71l MPOBEICHHS KOH(PEPEHIIii, Mpe3eHTalliil Ta 1HIINUX 3aX0/IIB.
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8. MeTOI[I/I HaBYaHHA

[1ix yac BUKIIaAaHHs HABYAIBHOI TUCHUILIIHU BUKOPUCTOBYIOTHCS METOAN HABYAHHS:
—Bepb6anpHi MeToU (JIEKIIis, TTOSICHEHHS)

—Haouni meToau (cocTepeKeHHs, IEMOHCTpaIlis, 1TI0CTpaIris)

—IIpakTuuHi MeTOIM (BUKOHAHHS P13HUX BHJIIB BIIPaB, MPAKTUYHUX 3aBJaHb, KEHCIB)

— JIuCKyCIAHMI MEeTO

—Mertoj akTUBHOTO HaBYaHHS (MO3KOBUH IITYpPM, KOMaHaHa poOOTa)

—CuTtyaritnuit MeTon

—Mertoau camocTiiiHOI poOOTH (QaHOTYBAaHHS OINpPAIlbOBAHOTO MaTepially, BUPILIEHHS
3a/1a4, MPOBEJICHHS PO3PaXyHKIB, MIJTOTOBKA 3BITIB)

9. MeToau KOHTPOJIIO

[lepeBipka pe3ysabTaTiB HaBUYAHHS 3/11MCHIOETHCS 3 BAKOPUCTAHHSIM HACTYITHUX METOIIB:
- YcHe onuTyBaHHS, Y4acTh Y JUCKYCIi, BIAMOBI/II HAa TPOOJIEMHI 3alUTaHHS

- [lepeBipka BUKOHAHHS JOMAIIIHIX 3aB/IaHb, IPAKTUYHUX 3aBJIaHb, BIIPaB, KEHUCIB
- [lepeBipka BUKOHAHHS Ta 3aXUCT MPAKTUYHUX POOIT

- TectyBanHs

- CaMOOIIHIOBaHHS Ta B3a€MOOIIHIOBAHHS

- [TepeBipka BUKOHaHHS 3aBJIaHb IOTOYHOTO Ta MiJCYMKOBOTO KOHTPOJIIO

10. OuinoBaHHs pe3yJibTaTiB HABYAHHA 3100yBa4viB BHILOI OCBITH

OriHiOBaHHSI Ppe3yJIbTAaTIB HaBUaHHA 3/100yBadiB BHINOI OCBITH 3 HaBYAJIBHOI
JUCIUTUTIHU 31ACHIOETBCS BIAMOBIMHO 10 [losiokeHHST Mpo OLIHIOBaHHS PE3YJIbTATiB
HaBUYaHHs 3/100yBauiB BHINOI OCBITH Yy JlepkaBHOMY yHiBepcuteTi «KuTtomupchbka
MOJIITEXHIKa» Ta PO3NOALTY OaiiB, 110 HABECHUN HUKYE.

CucTema OIliHIOBaHHSI pe3yJIbTaTiB HABUaHHS 3/100yBayiB BUIIIOI OCBITH 3 HABUAJILHOI
JUCITUTUIIHU BKITIOYA€ TTIOTOYHUH Ta MiJICYMKOBHUI KOHTPOJIb.

[ToTouHW KOHTPOJIb TPOBOAMTHECS JUIsl OIIHIOBAaHHS PIBHA 3aCBOEHHS 3HAaHb,
dbopMyBaHHS YMiHb 1 HaBHYOK 3/700yBayiB BHUIIOT OCBITU BIPOJIOBK BUBUYEHHS HUMU
Matepiaixy MOAyJsl (3MICTOBUX MOJYJIIB) HaBUANbHOT AUCHUILTIHY. [[0TOUHMI KOHTPOIb
3MIIMCHIOETHCS 1] Yac MIPOBEICHHS HABYAJILHUX 3aHSTh.

[TincymMKoBUII KOHTPOJIb TPOBOJUTHLCS JIJIS TIJICYMKOBOTO OITIHIOBAHHS PE3YJIbTATIB
HaBYaHHS 3/100yBadiB BUIIIOi OCBITH 3 HABYAJILHOI MUCHUTUIIHU. [1i1ICYyMKOBUI KOHTPOIH
3MIMCHIOETHCS TICTS 3aBEPIICHHS BHBYCHHS HABYAJIBHOI JUCIMILUIIHU a00 HAIPHUKIHIT
cemectpy. [limcyMKoBHiT KOHTPOIIL TPOBOAUTHCA Y opMi 3amiky. [Ipotienypa ckinaganas
3aJiky Bu3HaveHa y [lojokeHHI Ipo opraHizaiiiro OCBITHROTO Tporiecy y Jlep:kaBHOMY
yHiBepcuTeTl «KUTOMHUpChKA MO TEXHIKAY.
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Po3noaija 0aJ1iB 3 HABYAJILHOI JUCHUILTIHA

Bumu po0iT 3100yBayua BUILOT OCBITH KinpkicTs OaniB 3a cemectp
neHHa hopma 3a04yHa hopma
BukoHaHHS 3aB/IaHb TOTOYHOT'O KOHTPOJIIO 100 -
IlincymkoBa ceMecTpoBa OLiHKa 100 -

Po3noain 6aiB 32 BUKOHAHHA 3aBJIaHb IOTOYHOT0 KOHTPOJII0

Bunu po6iT 3100yBaya BUIIOT OCBITH KinbkicTe 6aniB 3a cemecTp
neHHa hopma 3a04yHa opma
BukoHaHH 3aBIaHb 111/ YaC HABYAJIbHUX 3aHATH 80 -
BukoHaHHS Ta 3aXMCT 3BITIB 3 BUKOHAaHHS 1HJIMBiIyalIbHUX] 20 -
CaMOCTIMHUX 3aBIaHb
Pa3om 3a BHUKOHAHHSA 3aBaHb NOTOYHOI0 KOHTPOJIIO 100 -

KinpkicTe OaiiB 3a BUKOHAHHSA 3aBIaHb I1J 4YaCc HABYAJILHUX 3aHATH BHU3HAYAE
BUKJIaJlad y MeXaxX BCTAaHOBJIEHOrO JIMITY OaiiB 3a NOTOYHUN KOHTPOJIb Ta 3
ypaxyBaHHSIM BaroBOoro KoeQilli€HTy IJs JaHOTO BHIy poOiT y miamaszoni 0,6-1,0,
BCTAHOBJICHO HA PiBHI HaBYaIbHO1 AuciuIuIiny 0,8. 3HaueHHs BaroBoro koediienrta 1,0
MOKe OyTH 3aCTOCOBAHO JO HABUYaJbHUX JUCUUILUIIH, Y CTPYKTYpl SKMX nependayeHi
nabopatopHi poOoth. Bukiagad 3acTOCOBYe [Jii BUKOHAHHS 3aBlaHb IIiJI 4ac
HaBYaJbHUX 3aHATH BaroBuii koediwieHT 0,8, TO 32 HABYAIBHUI ceMecTp 3/100yBay BUILIOT
OCBITH Ma€ MOJIUBICTh HaOpaTH 0,8 X 60 = 48 GaniB 3a JaHUN BUJ pOOIT.

KinpkicTe 6aniB 3a BUKOHAHHS Ta 3aXMCT 1HAWBIAyaJbHUX CaMOCTIMHUX 3aBJaHb
(3aXMCT 3BITY 3 BUKOHAHHS 1HIUBIIyaJIbHUX CAMOCTIMHUX 3aBIaHb 3 JaHOi HABYAJIbHOI
JTYCLUMIUIIHM) BU3HAYA€ BUKJIAJA4y y MeKaxX BCTAHOBJIEHOIO JIIMITY OajiB 3a MOTOYHUI
KOHTPOJIb Ta 3 YpaxyBaHHIM BaroBoro KoedirieHTy sl JaHOTO BUAY POOIT y Aiama3oHi
0,0-0,4. 3nauenns BaroBoro koedimienra 0,0 Moxxe OyTH 3aCTOCOBAHO JI0 HABUAJIbHUX
JUCHUIUIIH, Y CTPYKTYpI1 SIKUX nepeadaueHi JabopaTopHi poOoTH. Bukiagau 3actocoBye
JIJIsi BAKOHAHHS Ta 3aXUCTY 1HIUBIAYaJIbHUX CaMOCTIMHMX 3aBJIaHb BaroBHil KOe(iIll€HT
0,2, To 3a HaBYAILHUI ceMecTp 37100yBay BUIIIOT OCBITU Ma€ MOKJIUBICTh Habpatu 0,2 X
60 = 12 OaniB 3a nanuil Bua poOiT. [Ipu oMy 3apaxyBaHHs OasliB 32 BUKOHAHHS Ta
3aXMCT 1HIUBIyaIbHOTO CAMOCTIMHOTO 3aBJaHHSI 31MCHIOETHCS 32 YMOBH, 1110 3/100yBay
BUINIOI OCBITH HabOpaB He MeHme 50% BiI MakCHUMalbHOI KUIBKOCTI OamiB, SfKI
nepeadoaveHi Juisl JaHOTO BULY pOOOTH.
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PO3HO)1iJI 0aJ1iB 32 BUKOHAHHS 3aBJAaHb Ili):[ yac HABYAJbHHUX 3aHATH

Buau po0iT 3100yBada BUIIOT OCBITH KinpkicTp OaniB 3a
CeMecTp
JICHHA 3a04Ha
dbopma dbopma
Biamosiai (BUCTYNH) 32 BUKOHAHE JOMAIITHE 3aBJIaHHS 20 -
Benennsi riocapito, KOHCIEKTYy a0o iHIIOI (OpMH 3aHOTOBYBAaHHS 20 -
MaTepiany JeKIii
BukoHaHHS Ta 3aXUCT NPAKTUIHUX POOIT 40 -
Pa3om 3a BUKOHAHHS 3aBJaHb Ml 4aC HABYAJIbHHUX 3aHATH 80 -

3 MeToI 3aCTOCYBAaHHS IIJIUX YHCEN JJs OIIHIOBAaHHA pe3yJbTaTiB POOOTH
3100yBayiB I11Jl YaC HaBUYAJIBHUX 3aHATh MOXKe BHUKOpuUcTOBYyBatucsa 100-0anpHa mkana
OIIIHIOBAHHSI II0JI0 KOKHOTO OKpeMoro Bujy poOitT. Po3paxyHOK 3arambHOi KiJIBKOCTI
OautiB, sIK1 3100yBay MOKe HAOpaTH 3a pe3yJibTaTaMu POOOTH Iij] YaC HaBYAJIbHUX 3aHSTh
MPOTATOM CEMECTPY, MPOBOAUTHCS 32 (POpPMYIIOIO:

Pz = X(P; x BKj) x Ky, 1)

ne Pys — 3aranibHa KUTBKICTh OajiB, HAOpaHMWX 3100yBavyeM 3a BUKOHAHHS 3aBJIaHb
I1]] 9YaC HaBYAJIbHUX 3aHAThH 32 CEMECTP;

P; — kinpKicTh HAOpaHUX 3700yBadeM OaliB 3a CEMECTp 3a BUKOHAHHSI 1-TO BUIY pOOIT
I1]1 Yac HaBYAJIbHKX 3aHATH (32 100-0aJIbHOO ITKAJIO0);

BK; — BaroBuii xoedillieHT 32 BUKOHAHHS 1-TO BHIY pOOIT MiJ Yac HaBYaJIbHUX
3aHITh. JHAYEHHS BaroBUX KOEQIIIEHTIB PO3PAXOBYIOTHCS IUIIXOM JUJIEHHS KIJTBKOCTI
OaiiB, ska mepeadadyeHa 3a BUKOHAHHS OKPEMOTro BHUIy pOOIT IMiJl 4ac HaBUYaJbHUX
3aHSTh, HA CYMapHY KUIbKICTh OaJliB 32 BUKOHAHHS YC1X BHIIB POOIT IiJ] YaC HABYAIbHUX
3aHSTh 32 CEMECTD;

Kus — kopuryBanpHU KOSOIIEHT, SIKUM BU3HAYAETHCS IUISIXOM JIJEHHS KIJIBKOCTI
OautiB, 1m0 TIependadeHa 3a BUKOHAHHS 3aBAaHb ITiJ] Yac HABYAJIILHUX 3aHITh 32 CEMECTP,
Ha 100 Gamnis.

SAxio 3700yBay BUIIOT OCBITH HAOpaB 3a MOTOYHUM KOHTPOh 60 6asiB abo OlibIie,
BIH MO’€ IMOTOJUTH JIaHy OLIHKY B €JIEKTPOHHOMY KaOlHETI 1 BOHA CTaHE CEMECTPOBOIO
OLIIHKOIO 3a BUBUYEHHS HABYAJIHLHOI JUCIIUAILIIHHA.

Axio 3700yBay BUIIOT OCBITH ITi/1 YaC BUBUYCHHS HABYAJIBHO1 JUCITUIUTIHN HabpaB 60
OaniB abo Ounbie 1 Oakae MOKPAIIUTH CBIM Pe3yibTaT YCHINTHOCTI, BIH MPOXOIUTH
MpoLIeIypy MiJICYMKOBOTO KOHTPONIO y dopmi 3amiky. 3a CKIagaHHs 3alliKy 3700yBay
BHIIOI OCBITH MOke HaOpatu 100 6aniB. CemecTpoBa OIliHKA 3 HAaBYAJIBHOI JUCITUTLIIHN
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dbopMyeThes 3a pe3ysibTaTaMu MiICYMKOBOTO KOHTPOJIIO.

3100yBay BHIOI OCBITH JOMYCKAETHCS O MPOLEAYPH MiJICYMKOBOTO KOHTPOJIIO Y
dbopmi 3aJiKy, SKIIO 32 BUKOHAHHS 3aBJIaHb IIOTOYHOTO KOHTPOIIIO Habpas 50 OamiB abo
OinbIIIe.

Sxuro 3100yBay BUILOT OCBITH 3a pe3yIbTaTaMy OTOYHOTO KOHTPOIIIO Habpas 35-49
0aniB, BIH OTPUMY€ IPAaBO 3a BIIACHOIO 3asBOI0 MOBTOPHO OMAaHYBAaTH OKpPEMi TEMHU
(3MICTOBI MOyJIl) HABYAIBHOI MUCHUIUIIHUA TOHAA OOCSATH, BCTAHOBJICHI HaBYAIBHUM
IUTAHOM OCBITHBOI mporpamu. [ToBTOpHE BHMBUYEHHS OKPEMHX CKJIAJIOBUX HaBYAIHHOI
JUCUUIUIIHU TOHAJ OOCSTH, BCTAHOBJIEHI HABYAJIBHUM IUUIAHOM OCBITHBOI MPOTpaMu,
3MIIACHIOETHCS Y BUIBHHI B1J 3aHATH 3/100yBaya BUILOT OCBITH 4ac.

Axio 3100yBay BUIIOI OCBITH 32 pe3yJibTaTaMU MMOTOYHOTO KOHTPOJIO HaOpas Bijg 0
n0 34 6aniB (BKJIIOYHO), BIH BBaXKA€TbCS TAKWUM, 110 HE BUKOHAB BUMOTH POOOYOi
pOrpamMy HaBYaJIbHOI JUCLMILIIHYA Ta MA€ aKaJIeMIuHy 3a00proBaHicTh. 3100yBay BUILOT
OCBITM OTPUMYE IMPaBO 3a BJIACHOIO 3asBOK0 IOBTOPHO OIAHYBaTH HAaBYAIbHY
JUCUUIUIIHY Y HACTYITHOMY CEMECTP1 MOHaa 00CArd, BCTAHOBJIEHI HABYAJIbHUM IJIAHOM
OCBITHBOI MPOTPAMHU.

[Ipouenypa HajaHHs JOJATKOBUX OCBITHIX MOCTYT 3/00yBayy BHUILOI OCBITU 3 METOIO
MOBTOPHOTO BUBYEHHS HABYAJIBbHOI JUCHMIUIIHA 4YM 1i OKPEMHX CKJIAJIOBUX YacCTUH
BU3HaveHa y [lonoxeHH1 mpo HagaHHs A0JATKOBUX OCBITHIX MOCTYT 3/100yBadyaM BHUILOT
ocBiTH B Jlep’kaBHOMY YHIBepCcHUTETI « X KUTOMUpPCHKA MOTITEXHIKA.

Bu3zHaHHs pe3yJibTaTiB HAaBYAHHS, HA0YTHX Yy HedopMaJIbLHiK Ta/a00
iH(popMaIbHIl OCBITI

BusHaHHA pe3yibTaTiB HaBYaHHA, HA0OYTUX y HeQopMasbHii Ta/abo 1HPOpMaIbHIN
OCBITI B paMKax OKpPEMHUX T€M HABYAJIbHOI AUCIUIUIIHM, 3A1MCHIOETHCA BUKJIAJAaueM 3a
3BEpHEHHSIM 3/100yBaya BHIIOI OCBITM Ta NPEACTABICHHSIM JOKYMEHTIB, fKI
NIATBEPIKYIOTh PE3yNbTaTH HaBUaHHA (cepTU(ikaTv, CBIAOLTBA, CKPIHIIOTH TOIO).
PilieHHs mpo BU3HAHHS Ta OLIHKA 3a BIAMNOBIJIHY YaCTUHY OCBITHHOIO KOMITOHEHTa
MPUHUMAETHCS BUKJIAJa4eM 3a pe3yJibTaTaMu CIiBOECi I 31 3700yBaueM BHUIIOT OCBITH.

BusHaHHs pe3ysibTaTiB HaBYaHHS, Ha0yTHX y HepopMaibHii Ta/ab0 iHQopManbHIN
OCBITI B paMKax I[IJIOTO OCBITHHOI'O KOMIIOHEHTA, 31MCHIOETHCS 3a MPOIEAYPOIO, sKa
Bu3HaueHa y llosokeHHI Mpo opraHizaiild OCBITHBOrO mpouecy y JlepkaBHOMY
yHiBepcuTeT! «KUTOMHUpChKA NOJTITEXHIKaY.
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I kana ouiHIOBAHHA
IlIkana EKTC HamionanpHa mkana 100-6anpHa 1miKaza
A 3apaxoBaHO 90-100
3apaxoBaHO 82-89
C 74-81
D 3apaxoBaHO 64-73
E 60-63
FX He 3apaxoBaHo 35-59
F He 3apaxoBaHo 0-34
11. I'nocapiii
Ne 3/m Tepmin gep’KaBHOIO MOBOIO BianoBigHUK aHTIIHACEKO MOBOKO
1| lonoBHEHa peasIbHICTh Augmented Reality (AR)
2 |Mapxkep Marker
3| Tpekep Tracker
4 |BipryanpHuii 00'€KT Virtual object
5 [Peectparis mapkepa Marker registration
6 [ KaniOopyBanHs kamepu Camera calibration
7 [Iurepdeiic kopucTyBaya User interface (Ul)
8 [ lomoBHEHA peabHICTh Y peaIbHOMY Yaci Real-time augmented reality
9(SDK (xoMmIuiekT aisi po3poOKH MPOTPaMHOTO

3a0e31eyeHHs1)

Software Development Kit (SDK)

10

bibnioTeka 06po6Ku 300paxeHb

Image processing library

11|/loioBHEHA peaIbHICTh Augmented Reality (AR)
12 [ BipryanpHa peanbHICTh Virtual Reality (VR)

13| VR-monom VR headset

14 | ImepcuBHICTD Immersion

15[ CeitsoBwHii ceHcop Light sensor

16 | I'ipockom Gyroscope

17 [ Akcenepometp Accelerometer

18 | BipryanbHuii mpocTip Virtual space

19| ABarap Avatar

20 | Cumymsimist Simulation
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