JTaGopaTopHas pab6oTa Ne 2. lpoekT — pa3paboTka npoctoro AR-lMpunoxeHus ana Android-
ycTtpouctBa (cmaptdoH, nnaHweTt v np.). CozpaHne B rpadmyeckom peaakrope Unity 3D
cueHbl [AOMOSIHEHHOW peanbHOCTU. @8u3yaJsiu3ayusi obbeKma KOHmMeHma -
eudeoknuna.

O6beKkTbl KOHTeHTa [IP — 3TO 06bekTbl MpoeKkTa, co3gaBaeMoro ¢ MOMOLWbLIO CpPeacTB
nnatdopmbl Vuforia.

BBepeHue.

PaboTa no cosgaHuio npunoxexHun [P 3akniovaeTca B 3aBeeHUN NpoekTa U 06BHEKTOB MpoeKTa
(KoHTeHT) B Vuforia, a paspabotka 3D-cueH ana o6bekToB aTOro npoekTa ocyuectasnsercsa B Unity
3D. lMNpu atom Vuforia oTBevaeT 3a naeHTuukauuio npoekra vyepes License key (cm. Huxe), a
npuBsaska K 6yaylwen cueHe BuptyanbHoro 2D- unn 3D-o6bekTa (Hanpumep, 3D-Moaenu, niockux
n3obpaxkeHnn, BUAEOKNMNOB M np.) OyaeT ocyLecTBnATLCA Yepes onpegensemyto B Vuforia meTky
(Target). donyctumble B ncnonb3dyemon B JlabopatopHom npaktukyme Bepcumn Vuforia Engine
TUNbl TapretToB OyayT NoapobHO pacCMOTPEHbI HUXE.

BAXHO!! - Bca pabota ¢ Vuforia (c npoektom, obbekTtamu) ocyllecTBnsieTca yepe3 web-
UHTepdenc, nHeimn cnosamu, Vuforia ssnsertca obnayHbiM npunoxeHuem. A pabota ¢ Unity-3D
OCYLLIECTBNAETCA HEMOCPEACTBEHHO Ha KOMMbOTEPE pa3paboTynka, T.e. foKanbHO.

Cea3b mexagy obnadHbiM BegeHnem npoekta (B Vuforia) u nokanbHon npopaboTkon cueH
MpunoxeHna [P gormkHa 6bITb BbIMNOSIHEHA 3@ CYET MMMNOPTa NOArOTOBIIEHHLIX OO BEKTOB NPOeKTa
n3 obnaka Vuforia B cpeny penaktopa Unity-3D.

PaccmoTpum TMNoBYO Npoueaypy co3aaHusi npoctoro (urposoro) AR MpunoxxeHus.

Mpepnaraetca paspabotatb npunoxeHwe AP ana Android-ycTtpoucTB, B KOTOPOM Mpu
HaBeAeHMU KamMepbl YCTPOMUCTBA Ha pearibHYI0 MeTKY (TapreT — nsobpaxeHue, Hanpumep, Ha
Oymare, unu Ha pgucnnee) nonb3oBaTeNlb B 00MacTu BOCMNpPOU3BEeAEHUS Ha 3KpaHe
MoGunbHoro yctpouctsa (MY) yBuaut apyroe, 3apaHee noarotosrieHHoe 2D — nsobpaxeHue
(MMCT MHCTPYKUMK NO 3KCnyaTaumu, NosicCHeHWe, APYryro KapTUHKY, BUOEOKNUN U T.M.)

MpeaBapuTensHble ycnoBus Ansi Hayana paboTbi:

> VIHTepHeT-coeiMHEHWE NOoKanbLHOro KOMNbITEPA;

» Hanunuue akkayHTa nonb3oBatens Vuforia (pesynbTaT ycrnelwHoro sbinonHeHus JIP Ne1);

> YcTaHoBreHHass Ha KomnbloTepe paspabortyvka cuctema Unity 3D (pesynbTtaT ycnewHoro
BblnonHeHus JIP Ne1);

» 3apaHee NoAroToBreHHble N306paXeHnsa ANa MeTKn (TapreTa) U KOHTEHT (BUOeoKNun);

B pesynbTtaTte ycnewwHoro BbinoniHeHmst JIP Ne1, nonyyeHbl n3 obnaka Vuforia n coxpaHeHbl B
noKanbHOWM hannoBor cucteme Ang nokaneHon paboTel B Unity 3D cneaytowme pecypcsl:

» YCTaHOBO4HbIN crneundpunyeckun obwekt Vuforia — pann B popmarte .unitypackage
» NnuuyeH3uA

> b/ TapretoB - chann B popmate .unitypackage:



Kpome Toro, a. 6. 3apaHee nogroToBneHbl aNeMeHTbl KOHTeHTa [P ans Bocnpou3sBegeHusa nx Ha
akpaHe Android-ycTtponctea B lNpunoxeHun OP: B gaHHoM onucaHum nepsou Yactu JIP Ne2 aT1o
Bugeoknun B opmate .mp4 — pann AR-001Video.mp4.

1. Hactpouka cpeabl paspabotku NMpunoxennn AP — Vuforia Engine & Unity 3D.

Craptyem npunoxeHnue Unity 3D (ansa 3arpyxeHHoun B JIPNe1 Bepcumn Unity aTO pekomeHayeTcs
aenatb vyepes Unity Hub) n BbinonHaem HacTpoiiku, Heobxoammble Ans Hadana pabotsl ¢ Vuforia.

Ecnu MNepas JIP BbiNonHeHa KOPPEKTHO, Bbl YBUAUTE B OTKPbLIBLUEMCS OKHE 3aBeAEHHbI paHee
npoekT. MoXXHO NOBTOPUTL NpoLeaypy Co3aaHUs HOBOrO MPOEKTa elle pas.

Craptyem Unity Hub n nepexogum B pasgen Projects:

@ Unity Platform Protection: Download Patched Versions of Unity to Protect Your Games & Apps. Learn more [J

?Hub

PrOieCtS Search Add | 4+ New project

& Projects
Installs A L Modified T Editor version O
Learn
Resources

Licenses

No projects
Create a new project or select your projects folder to get started.

Import projects New project

Settings

Mepexoanm no cceinke +New Project =

» Bblbupaem HyxHyto Bepcuio Edit,
» Tun npunoxenus: Core — 3D (Build in Render Pipeline)



@ Unity Platform Protection: Download Patched Versions of Unity to Protect Your Games & Apps. Learnmore [ X

2Hub
New project

Projects
3D (Built-In Render Pipeline)

Installs This is an empty 3D preject that uses Unity's built-
Templates in renderer.

Learn Select an Editor version, then choose a template to start your project.
© Read more
Resources Editor version

Licenses J ZERATAL Unity organization
Laboratorium-2026
Project name

Search CE ARProjoo1

Location

o C:\Users\ASUS-KB

2D (Built-In Render 3D (Built-In Render Universal 2D
Pipeline) Pipeline)

Settings
A% Sample i

—+ Create project

Y6eautechb, 4TO Ball NpoeKT byaeT pa3melleH He B obnake, a B yiokanbHoW bannoBon cucteme.

Hanee Heobxoaumo 3anonHuTb nona Unity Orgfnization (no6oe nms), Project name (nto6oe nms,
Hanpumep, ARProj001) n, ecnn Heo6xoaMMo, N3MEHUTb FIOKaLMIO NPoeKTa B JiokanbHOW ¢hannoBom
cucTeme (N OCTaBUTb JSTOKAUMIO «NO YMOMYaHUIO»)

@ Unity Platform Protection: Download Patched Versions of Unity to Protect Your Games & Apps. Learn more [ X

?Hub
New project

Projects
3D (Built-In Render Pipeline)

Installs This is an empty 3D project that uses Unity's built-
Templates in renderer.

Learn Select an Editor version, then choose a template to start your project.
& Read more
Resources Editor version

Licenses AL Unity organization

Laboratorium-2026
Project name
Search £ ARProjoO1

Location

o C:\Users\ASUS-KB

2D (Built-In Render 3D (Built-In Render Universal 2D
Pipeline) Pipeline)

Settings
A% sample i

-+ Create project

Bbibupaem onuuto +Create Project
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2023.2

Yepes HeCKONbKO MUHYT NOSAIBNSAIeTCA OKHO peaakTopa Unity 3D

@ ARProj001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1 <DX11>
File Edit Assets GameObject Component Services Window Help

ene

NokymeHTauuo no paboTe B pegakTope — CM. Mo CChISIKE:

Unity - Manual: Unity's interface

B saBucummoctn ot Bepcuun Unity, CTPYKTypa ero pepaktopa, npegcraBfieHHada HWXe, MOXeT
nameHsTbeda. OgHako CTaHﬂapTHbIVI cocTaB rnonem penakTopa octaetcd Hen3MeHHbIM.


https://docs.unity3d.com/2023.2/Documentation/Manual/UsingTheEditor.html

Ass
Ps
=
L
- A
L2)
&)
™
L
1=

Mosuummn Ha pucyHke — cm. no cebinke Unity - Manual: Unity's interface

O6paTnTe BHMMaHMe - Ha4YanbHble JENCTBMSA NO OpraHM3auun cpegbl Urpoeoro aAswxkka Unity 3D
Ansa Hawero npoekta (Mpunoxexne [P) nponcxoaaT ¢ Mcnonb3oBaHWeM 3aknagkm Scene (obnactb
Scene View), rpynnbl anemMeHToB nuHenkn Toolbar, n anemeHToB 3aknagkm GameObject,
BXOASILLEN B COCTaB NeHTbl OCHOBHOro MeHio (File Edit Assets GameObject ...).

bea pgononHuTenbHbIX HacTpoek pegaktop Unity 3D pabotaetr B pexume BuptyanbHomn
peanbHocTn. [lo ycnoBusm 3aganus JIP Ne2 Hawe Android-yctponcteo B [Mpoekte OOmKHO
paboTtaTtb B pexvme [lononiHeHHOM peanbHOCTU. Kak oTMevanochk Bbilwe, 3a pexum [P otBevaeT
Vuforia. 3To o3HavaeT, 4To B cnucok obbekToB Unity 3D (GameObject) Heobxoanmo nobasutb
cneumdudeckne obwvektol Vuforia. A paboty ¢ HAMKM nogaepXaTb OENCTBYHOLWMMU NULEH3USMUA
Vuforia.

[nsa atoro Heobxoaumo dannbl (NakeTbl = packages) Tmna .unitypackage 3arpysntb B Unity 3D.
OTn pannbl (NakeTbl) ObINN 3apaHee NOArOTOBIEHbI U 3arpy>eHbl M3 obnaka Vuforia Ha nokanbHyto
MaLumHy (cm. J1IP1).

BbinonHUTbL gaHHy0 onepaumio Heobxo4MMO C NOMOLLbIO NAaKeTHOro MeHemkepa peaaktopa Uniy
— Package Manager.

B 6onee paHHuX BepcusaXx €ro BbI30B OCyLlecTBnAncsa m3 meHio Window, HO Tenepb Ans 3agaydn
nMnopTa NoNnb30BaTENbCKOro nakeTa .unitypackage ncnonb3ytoTcst 6onee npoctbie cnocobbl:

» nubo nytem BbI3oBa npouecca Custom Package = knuk RMB B none Assets:


https://docs.unity3d.com/Manual/UsingTheEditor.html
https://docs.unity3d.com/Manual/UsingTheEditor.html
https://docs.unity3d.com/Manual/UsingTheEditor.html
https://docs.unity3d.com/2023.2/Documentation/Manual/UsingTheEditor.html

O VK~ & MiAssetS

= Hierarchy i 4 Scene

o Game

+v 1 | [Blcenter v &Local v

P SampleScene
DM mera
D Directional Light

I Project B Console
+-
% Favorites Assets
\ All Materials
Q, All Models

. All Prefabs .

aw Assets
M Scenes Scene
Mm Packages

Mm Assets

BBEAUTE

@ ARProj001 -

File Edit Assets GameObject Component
Create
Show in Explorer

AltsCtrl+C

Import New
Import Package
Export Package..

Ctrl+R
Reimport
Reimport All
Extract From Prefab
Update UXML Schema

Generate Lighting Ctri+ShiftsL
Open C# Project
View in Import Activity Window

W Project B Console
+ v
% Favorites
), All Materials
\ All Models
), All Prefabs

law Assets
m Scenes
Im Packages

Custom Package...

Create
Show in Explorer
Open

Copy Path

Import New Asset
Import Package
Export Package...

Find References In Project
Select Dependencies

Refresh
Reimport

Reimport All

Update UXML Schema

Generate Lighting
Open C# Project
View in Import Activity Window

Properties

© 0@ 0 %~ »

Ctrl+Alt+C

Custom Package...

Ctrl+R

Ctrl+Shifts+L

PRI

® O Laers v layout ~

0 Inspector

Asset Labels

L3

AssetBundle  None v None =~

X X O
14554

A D
@ #= 7 )P g 0m 00 E1

Layers v Layout v

@ Inspector

X = O
14:55

A D B
G 7 TP s B

B pesynbTaTte Bbl Nonyyaete AOCTYN K flokanbHOM hansioBon cMcTeMe, ullete TaM nanky, rae paHee
ObIN coXpaHeH crneunduniecknin o6bLEKT - YCTaHOBOYHLIN dhann paboTbl ¢ o6bekTammn Vuforia
Engine, n «oTKkpbiBaeTe» HeOH6XOAUMbIMN:




@ ARProj001

0j001 - S e 0 X
File Edit Assets GameObject Component Services Window Help

i e
M i Fv B mvy D

Open

@ Import package
« MR > Jrotkomnoep > floxymentsi > Unity-AR-Labs v U | Mowck & Unity-AR-Labs
Ynopsnouwnts ¥ Hogas nanka

I PaBouwii cron Wwms ANata uameHexna

¥ 3arppcn @ add-vuforia-package-9-8-5.unitypackage 06042021 14:46

@] add-wuforia-package-9-8- 13.unitypackage 26052024 2225
@] add-wuforia-package-10-22-5.unitypacka... 26052024 2225
@] add-wuforia-package-11-4-4.unitypackage  01.03.2026 2257

Business2026 : UNITYPACKAGE"
S Pasmep: 131 MB
cans [lata viaverierinm; 01.03.2026 2257

[E DokymenTel
&= Mso6paxera

2026-ProjectManagement

UnityProjects
@ OneDrive
= 3107 KoMbHOTED

o s ® Buaeo
Ao

: = NokvmenTs
* Favorites ssets
M,

Vs Gaiina: v| [unitypackage (-unitypackage)

a Assets
M Scenes
M Packages

Asset Labels

15:13 E
07.03.2026 1

5 -

@ ARProj001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1 <DX11> - x
File Edit Assets GameObject Component Services Window Help

Open

Cancel Import

aw Assets
nes

W Packages

Asset Labels

Bundle None

B nosiBMBLLEMCS MEHIO NPOBEPSAEM COCTaB NakeTa u HaxnmaeMm «import». ObpaTute BHMMaHue — Ha
HEKOTOPbIX 3Tanax BbINOSIHEHNA MPOEKTa CMCTEMA MOXET NPeASIOKUTb BaM OOHOBUTL BEPCUIO
Vuforia Engine Ha 6onee HoByl0. BbinonHUTe AaHHYO pekomeHaauuto!



@

File Edi

0j001 - Samp e dows, Mac, L Unity 202: 1 - x
t Assets GameObject Component Services Window

) SampleScene
g in Camera
tional Light

Add Vuforia Engine Package n

Would you like to update your project to include the
Vuforia Engine 10.22.5 package from the
unitypackage?

T an older Vuforia Engine package is already present
in your project it will be upgraded to version 10.22.5

Migration

& Packages
m C

1521

O UTOBbI HauaTb MOVCK, BEEAUTE 07.032026 B

@ ARProj001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1 <DX11> -
File Edit Assets GameObject Component Services Window Help

Unity Package Manager (busy for 215)...

Registering packages...

Migration

1522
07.03.2026

L UT06bI HauaTh NOUCK, BEEAUTE ENG

B pesynbTate B Assets-Packages nosBngeTcs HOBbIN ycTaHOBMEHHbIW nakeT Vuforia Engine AR
ANA OOMONMHEHHOW pearnbHOCTN =



@ ARPr0j001 - SampleScene - Windows, Mac, Linux - Unity 20232221 <DX11>

@ Assets
]
M Sce

@ Packages

File Edit Assets GameObject Component Services Window Help

Vuforia Engine AR

Y6expaemcs, 4To B 3aknagke Game Object B pegaktope Unity nosiBunacb HoBas rpynna
obbekToB — Vuforia:

@ ARProj001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1 <DX11>

File Edit Assets | GameObject Component Services Window Help

% Favorites

Pr

a» Assets

Create Empty
Create Empty Child
Create Empty Parent
3D Object

Audio

Effects

Light

Video

Vuforia Engine

Ul Toolkit

Camera

Visual Scripting Scene Variables
Center On Children
Make Parent

Clear Parent

Set as first sibling
Set as last sibling
Move To View

Align With View

Align View to Selected
Toggle Active State

ul

Ctrl+Shift+N
Alt+ShiftsN
Ctrl +Shift+G

Ctrl+=
Cirl+-
Ctrl+Alt+F
Ctrl+Shift+F

Alt+Shift+A

ckages > Vuforia Engine AR

HANGELOG

AR Camera

Image Target
Multi Target
Cylinder Target
Cloud Recognition
Barcode

Model Target
VuMark

Ground Plane

Mid Air

Area Target

Session Recorder

LICENSE packag README

L]

X =
1525
07.03.2026 EI

Ha atom mHcTannauua naketa .unitypackage gns pabotel ¢ Vuforia B Unity 3D 3aBeplueHa.
BasoBble HacTpounku gns pabotbl Unity 3D ¢ Vuforia BbinonHeHbl. [lepexoaMm K co3gaHuio
Mpunoxexns OP.



2. CospaHue NMpunoxenusn AP B cpene Vuforia + Unity 3D gnsa npocMmoTpa Buaeoknumna.

B crangaptHom pexume paspabotku [NpunoxeHun B pepaktope Unity 3D Main Camera He
No3BONSIET BbLINOMNHATL BM3yanu3aumio pearibHOro OKpYXeHus, TpaHcnupyemoro kamepon MY, a
paboTaeT TONMbKO C BUPTYyanbHbIMU OO beKTaMu CLeHbl B BUPTYanbHOM NPOCTPaHCTBE (PeXum
BP).

0 ARProj001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1* <DX11> - X
file Edit Assets GameObject Component Services Window Help

: @ lnspecto
& v 2 - v >
n % v B WMy D @ v Main Camera
 SampleScene* 7 - .
& Main Camera A 4 Tag MainCamera Layer Default

D Directional Light
Transform

® X1

B v Camera
Skybox
Everything

Perspective
Vertical

Use Graphics Settings

2% ¢ O
+ Packages
Use Graphics Settings

Code Cov ustom NL itor etBrains R le Ana S A Fran 1l 0 Unity Unit i Vis cr 2

Display 1

i1 v Audio Listener

Add Component

Asset Labels

Ona paboTbl B gpyrom pexume - pexume AP - Heobxoanma «kamepar», cnocobHas BbINOMHATL
BM3yanu3auuio BUPTyarnbHbIX OObLEKTOB CLEHbl (3N1EMEHTbI KOHTEHTa) Ha ()OHE peanbHOro
OKpyXeHusi. [Ina nepekroyeHna Hawero npoekta U3 pexuma BUPTyaribHOW peanbHOCTU B
pexvm [JonofMHeHHON peanbHOCTU HEOOXOAMMO 3aMeHUTbL B HAbope nepapxmyecknx oObLEKTOB
(obnactb akpaHa pepaktopa Hierarchy) kamepy Main Camera Ha kamepy [OOMOMHEHHOWN
peanbHOCTW 13 Habopa HacTpoek Vuforia.

,D,J'IFI 3TOro BbIMONMHNAM cneayuine Bbi3OBbI:

Game Object > Vuforia > AR Camera



0 ARProj001 mpl e - Windows, Mac, Linux
File Edit Assets GameObject Component Window Help
e vk~ Create Empty Ctrl+Shift+N s T
— Create Empty Child Alt+Shift+N .
Hierarchy - i @ Inspector
Create Empty Parent Ctrl+Shift+G
3D Object £ © 0O @ O %~ » & g+ B ur P @ v Main Camera
Audio 7 Tag MainCamera ayer [Default
Effects
Light
Video
Vuforia Engine AR Camera Rotation
Ul Toolkit
Camera

Transform

Image Target Scale

Multi Target B v Camera

Visual Scripting Scene Variables Cylinder Target

Clear Flags Skybox

Cloud Recognition
- Background

Barcode -
QOcclusion Culling Everything

Model Target

VuMark Projection Perspective
Ground Plane FOV Axis Vertical
Mid Air Field of View

Area Target Physical Camera

g Ctrl+-
Move To View Ctrl +Alt+F
Align With View Ctrl+Shift+F
Align View to Selected
Toggle Active State Alt+Shift+A Far 1000
Viewport Rect X 0

1

Session Recorder Clipping Planes Near 0.3

ul

Depth 1
I Project B Console E Rendering Path Use Graphics Settings
s [ %13 Target Texture £ None (Render Texture)
* Favorites + Packages Occlusion Culling v

), All Materials HDR Use Graphics Settings
), All Models

3 o :
) All Prefabs MSAA Use Graphics Settings
Allow Dynamic Resolution

(aw Assets S
M Editor Code Cove...  Custom NU. . E § S ul Unity Ul Unity Versi Target Display DizpiEvil

. s {1 v Audio Listener

= Packages
B Code Coverage
M Custom NUnit Add Component
W Editor Coroutines
M JetBrains Rider Editol ial Studi...  Vuforia Eng

W Profile Analyzer Asset Labels
Ba Settinas Mananer

X & O

B . - 2 17:08
ol HaYa C 5 A

@ VK~ & WAssetStorev % Unity V O, Layers v Layout
Hierarchy a3 i # Scene @ Game 3 0 Inspector

+v o 2 | [Elcenterv Plocal v f m 6 v B By D @ v Main Camera
P SampleScene* i v
) Main Camera Tag MainCamera Layer Default
) Directional Light W

3 . Transform
v

(9]

Rotation

Scale

m v Camera

Clear Flags Skybox

n Background !
Occlusion Culling Everything
Projection Perspective
FOV Axis Vertical

Software [leve\upmem Kit or Field of View
. ield of View

ctin all re
Physical Camera
Developer Agreement, which can be

dlicking on "View in r' f you do nol Clipping Planes Near 0.3

Developer Agreement, then yo Far 1000
in any manner use any of the Viewport Rect X 0

Depth 1
I Project B Console =] Rendering Path Use Graphics Settings
+~ ¢ 0 13 Target Texture 15 None (Render Texture)
* Favorites - Packages Occlusion Culling v

), All Materia HDR Use Graphics Settings
All Models

\ All Prefabs MSAA Use Graphics Settings
Allow Dynamic Resolution

aw Assets - .
W Editor .. Custom NL JetBrains R. Sett L e Tin Unity Ul Target Display Bispiovil

Scenes i
L ne i1 v Audio Listener

@ Packages
s Code Coverage
m Custom NUnit Add Component
W Editor Coroutines
W JetBrains Rider Editor al Stud Vuforia Eng

m Profile Analyzer Asset Labels
Bm Seftinas Manacer

X E0E

(= = = 17:09
g — — o . @ @ 2 il i DL E‘

B obnactu Hierarchy noasnsaetca Vuforia—o6bekt ARCamera.




File Edit
© VK~ @& lAssetStorev
= Hierarchy
+v o
P SampleScene

& Main Camera

(D Directional Ligh
€D ARCamera

2 Unity VC

i Scene

[Flcenter v QLocal v

¥

2,
v

(9]
&

@
&

o Game

W v Camera

Clear Flags

Occlusion Culling
Pro
FO

Clipping Planes

Viewport Rect

Depth
Rendering Path

Occlusion Culling
HDR

Layers v Layout

Solid Color

Everything

Perspective
Vertical

Near 0.05
ar 2000
X 0 Y o
1 H 1
1
Use Graphics Settings
B None (Render Texture)
v
Off

MSAA Use Graphics Settings
. Allow Dynamic Resolution
M Project B Console a i
ar” SN ' ) #13  Targe y Display 1
BREvorites + Assets v Audio Listener
O, All Materials He

)\ All Models v Vuforia Behaviour (Script)

aw Assets

Download new Vuforia Engine version: 11.1.3

Center Mode DEVICE

Open Vuforia Engine configuration

Re: - G

v Default Initialization Error Handler (Script)
M Code Coverage
M Custom NUnit
m Editor Coroutines
s JetBrain ler Editor Asset Labels
Bm Profila Analvzer =

Ona pabotbl ¢ o6bekTamm Vuforia Heobxoammo nepeBecTn ux noa AeNCTBME CreHepMpOBaHHOM
BamMu Bbllle nuueH3uun. [enatb Mbl 3T0 Oyaem 4epes BepxHUM ypoBeHb obbekTtoB Vuforia.
YcTtaHoBneHHbin 06bekT ARCamera <BNAeTcs BEPXHUM YPOBHEM Mepapxum BCeX OOBLEKTOB
Vuforia paspabaTtbiBaemon CueHbl 2>

» B obnactn Hierarchy Bbibupaem ARCamera > B obnactu Inspector Haxogum u Bbibupaem

one Open Vuforia Engine configuration.

@ ARProj01 - S, ¢, Linux - Unity 2023.2.22f1 <DX11>
File Edit A GameObject Component Services Window Help
©® VK~ & @iAssetStorey S . Layers v Layout
= Hierarchy i ene @ Game
Sd B3 [F)center v PLocal v

W v Camera
P ARCamera Clear Flags Solid Color

Everything

Perspective
Vertical

Near 0.05
Far 2000
X 0

1

1
Use Graphics Settings
3 None (Render Texture)
Occlusion Culling v
HDR Off
MSAA Use Graphics Settings
- Allow Dynamic Resolution
mProject B Console a i
+- 2 a ¢ 0 713 Target Display Display 1
* Favorites a
c Materials Assets i1 v Audio Listener

B - Vuforia Behaviour (Script)
Download new Vuforia Engine version: 11.1.3
Center Mode DEVICE

Open Vuforia Engine configuration

——

v Default Initialization Error Handler (Script)

Asset Labels




» Tenepb B Inspector’e noaBuocb OKHO BBoAa nuueH3un App License Key:

@ A ampleScene - Windoy nity 2023.2.22f1

File Edit GameObject Component Services Window Help
& @i AssetStorev *% Unity VCS v v layout ¥

8 Inspector a i

ierarchy 3 i i Scene e®Game
Open =~

[E)center v @Localv v ® mvy Qv
y Global
Vuforia Version
2 ARCamera gine v "
Sheck Android support, On-Prem A
and performance improvement
Download Vuforia Engine 111.3

Learn More

Open Library Article

Add License

CONTINUOUS AUTOFOCUS
e set using the
Pl, but are

ported on all

MODE_DEFAULT

mProject B Console
+ -
* Favorites Assets > Resources

)\ All Materials
L All Models Databases
\ All Prefabs No Datal

%13 Trained Targe

Share Recor
Add Database

aw Assets
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Ho ecnu Bbl 3abbinn 370 caenaTtb B CBOE BPpeMsi — 30eCb Y Bac €CTb BO3MOXHOCTb UCMPaBUTb 3Ty
OLLMOKY.

UTak, nuueH3unio Bbl yCcTaHOBUIIN.
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» [Nanee Heob6xoaumo 3arpy3uTb ba3y AaHHbIX TapreToB.

[nsa aToro ocyulecTsnsieM Bbi30Bbl B 3aknagke Game Object - Vuforia Engine - Image Target:

@ ARProj001 - SampleScene - Windows, Mac, Linu - Unity 2023.2.2211* <DX11> — o X
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nsobpaxeHne — Image. Ham xe HeobxoOuUMO B KayeCTBE MCTOYHMKA YKa3aTb OAHY M3 3anucemn
cchopmmpoBaHHOM paHee 6a3bl AaHHbIX TapreToB, COXpaHEHHOM BamMu B nokansHon ®C B Bnge
cneundunyeckoro odbbekTa B opmare .unitypackage.
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» [nsa aToro, B Nagarowem MeHo (CM. pUCYHOK Bbllle) Bbibupaem nosuumio From Database.
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> B pesynbtate B obnactu Inspector, B pasgene Image target Behaviour (Script) nosasnsetcs
He Tonbko 6a3a AaHHbIX TapreToB obpasuos Vuforia Engine («MapcuaHckany» cepus kKapTouek),
HO TaKkKe N BO3MOXHOCTb 406aBuTb Hally cOBCTBEHHYO 6a3y AaHHbIX TapreToB = Add Target:

PACCMOTPUM BapmaHT rnokanbHOW 3arpy3ku nogrotosrneHHon B[] TapretoB B (popmate
.unitypackage n3 nokansHon garvinoson obnactu

@ ARPr0j001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1% <DX11> - X
File Edit Assets GameObject Component Services Window Help
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v Image Target Behaviour (Script)
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Mcnonb3oBaHue kHonkn Add Target npuBoanT K obpalleHunto kK akTMBHOMY nopTany
https://developer.vuforia.com/ 4TO MOXeT BbITb 3aTpyaHeHO. NpeanaraeTca ncnonb3oBaThb

apyron cnocob 3arpysku Bl TapretoB =2

» [obaBnsem noaroToBneHHyto 3apaHee B[l TapreToB B CLEHY HALLEro NpoeKTa.

[nsa atoro, He 3akpbiBas ceccunto Unity Editor, B nokanbHOW (pannoBOW CTPYKType Haxogum 3Ty
paHee nogroTosrieHHyo B[l TapreTos,
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N3 B tapretoB VK-01 BbIGrpaem HyxxHbIn Ham Image Target, Hanpumep mpei-logo-01-bw:
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Tenepb B None CUeHbl UMETCA ABa MHTEepPeCyLWmX Hac obbekTa Vuforia:

> AR Camerawu

» Image Target.

Ham Heobxogumo p[obutbCsi NpaBWUNbHOMO B3aMMHOMO pPAacCrofioKeHUs Kamepbl W TapreTa:
Hanpuvep, B COOTBETCTBMM C BalUMM BUOAEHMEM CLEHbl, (POHTANbHO neped KaMepowu,
rOPU3OHTasrbHO Ha CTofe Uiy Ha nony u nNp. KoHTponupoBaTb NPaBUIbHOCTb BbIMNOSIHEHWUST 3TOrO
AENCTBUSI MOXHO B OKHe npefBapuTenbHoro npocmotpa (Bblbpatb AR Camera B obnactu
Hierarchy) B HMxHen npaBon Yyactn obnactu Scene View — okHo Camera Preview. Vicnonbayinte
pydykn Transform (Position, Rotation, Scale) B obnactn Inspector. YpgobHee Bcero

BOCMNOMb30BaTbLCA MHCTPYMEHTOM Gismo L H O AT &[X ], KOTOpbI pas3meLlleH B obnacTtu
Scene View 1 no3BonsieT BU3yarbHO M3MEHSATb B3aMMHOE pPacnofioXXeHWe KaMepbl U TapreTa,
Habnogasa pesynbTaT Hambonee ygobHeim cnocobom. O6bekTbl Ana MmaHunynsumi - AR Camera
n Image Target - Bbibupatotca B Hierarchy. PekomeHOyeTca He MEHSITb NOSIOXEHWE KaMepbl
(ocTaBbTe €€ B NONOXeHUn Havana koopanHar - 0,0,0 no Tpem ocsam), a MaHUNynNMpoBaTb TapreTomM
(Bpawatb, nogHMmaTb, OTOABUraTb OT Kamepbl, MacwTabupoBaTb), NP 3TOM KOHTPONUPOBATb
CLIeHy, 0gHOBpPEeMEHHO Habngas nonoxeHne oO6bEKTOB B 3aKknagke Scena v BUAUMbI pesynbTaT
B 3aknagke Game. B cOCTOAHUM «MO yMOMN4YaHUIO» 3aknagka Scene nepekpbiBaeT 3aknagky Game,
and yLl,O6CTBa KOHTpOIA paGOTbI CO CLl,eHOI7I Bbl MOXeTe pa3HeCTun 3TN 3akKnagkun no pasHbiM 4YacTdam
OCHOBHoOro okHa Unity Editor.
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Xopowum pes3ynbTaToM HavanbHOro pasMelleHusi Tapreta Ha CLeHe cuMTaeTcsl Takow, npu
KoTopoM un3obpaxeHne Image Target 3aHnmaeT ot 30% 0o 60% okHa Game. [lobenTteck 310

Ob6paTuTe BHUMaHME Ha NonoxeHue kamepbl 1 Tapreta B Hierarchy!! Image Target u AR Camera
B npouecce 3TUX MaHWUMyNsUMN HaxoOaTCsl HA O4HOM ypoBHe. lMocne pocTtmxkeHus Tpebyemoro

pesynbtaTta o6bekT Image Target B Hierarchy gormkeH 3aHATb NOAYNMHEHHOE NO OTHOLWEHMIO K AR
Camera nonoxeHue — BbINOMHAeTCA T.H. Parenting (nepeTtackmBaHMeM ofHOro obbekTa Ha
Apyromn), yctaHoBrieHue cBa3en «Poautenb-noToMOK». T.0. 3akpensisieTcs CBsi3ka kKamepa-Taprer.
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@ ARProj001 - SampleScene - Windows, Mac, Linu - Unity 2023.2.22f1% <DX11> - X
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\DAPTIVE' to TrackingOptimization 'DEFAULT' on Target "

Mo mMepe BLINOMHEHUS BCeX 3TUX AEWCTBUIN crieauTe 3a M3MEHEHWEeM HanornHeHust obnactu
Project pegaktopa Unity 3D u cogep)aHMeM MNOSIBMSIOLLIMXCS TaM Manok, B TOM Yucre U Tex,
KOTOpbIE MMEIT OTHOLLEHME K HALLEMY MPOEKTY:

@ ARProj001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1% <DX11> - X

File Edit Assets GameObject Component Services Window Help

@ Inspector
& v 2 - -
D[]8y [ @ v ImageTarget
‘ - 7 Tag Untagged er Default

'
mageTarget e ' a | v / Transform

ale ® X1

B v Image Target Behaviour (Script)
Download new Vuforia Engine version: 11.1.3
From Database
VK-01
mpei-logo-01-bw
Add Target
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Advanced

B v Default Observer Event Handler (Script) e i

Asset Labels

nHint 'ADAPTIVE' to Tracking

Tenepb Hago pa3MeCcTUTb KOHTEHT, CBA3aHHbIA C MEeTKOU, B cueHe [1P.
B Hawewm cnyyae meTka (TapreT), 06bekT Image Target, y>xe pasmeLleH B CLEHE.

KoHTeHT B gaHHom JIP — 310 nogrotosneHHbin hann, sugeoknun — AR-001Video.mp4.
Haxoauntcsa B pannioBon CTPYKTYpe Ha JIoKarbHOW MaluuHe.



daKkTU4eckn B NPOEKTUPYEMOWN CLEHE Mbl XOTUM Pa3MeCTUTb BUPTYyalibHbIA 3KPaH, Ha KOTOPOM
Oynet gemoHcTpupoBaTbes Bugeoknun AR-001Video.mp4. [eMoHCTpaumsi HaQ4YMHaETCa TOSbKO
nocne Toro, kak Ha MobunsHom Yctpounctee (MY) c yctaHoBneHHbIM Ha HeM MpunoxeHuem [P,
NpOMCXoANT pacno3HaBaHue U3n4eckoro obbekTa — B HalleM criyvae nnockoro nsobpaxeHus -
Image Target, nonaswero B 063op Bugeokamepbl MY. Ha gaHHom atane mbl Byaem 3aHMMaTbCs
pasMeLleHnem HaunyywmMm obpasom B 3D-NpoCTpaHCTBE CUEHbl BUpTyanbHOro 2D-3kpaHa u
BbIBOAOM Ha 3TOT 3KpaH anemeHTa koHTeHTa [IP — Buaeoknuna (AR-001Video.mp4).

[na pasmelLeHns KOHTeHTa B cueHe Unity 3D Bocnonb3dyemcs (pyHKunMoHanom pegakropa. Ons
3TOro B CUCTEME CyLLeCTBYET BONbLLOE KONMMYECTBO COBCTBEHHBIX OOBHEKTOB. OTU OOBEKTLI MOXHO
yBuaeTb B OCHOBHOW naHenu meHio Unity 3D B rpynne Game Object. OavH 13 HKX, Yalle Bcero
ncnonb3yembln Ans pasMmeLleHmsa 2D-KOHTEHTa B TPEXMEPHOM NpocTpaHcTBe, — Quad.

T.o. B Unity 3D cBs3biBaeM Image Target ¢ pa3meLiaemMbliM KOHTEHTOM Yepe3 0ObekT (LabrnoH,
KoHTerHep) Quad. [ns Takoro cBs3biBaHWs B mepapxum (obnactu Hierarchy) Quad ponoxeH
pacnonaraTtbcd nog Image Target.

MNocnepoBaTenbHOCTL BbI3OBOB A4 noJyiydeHnd pesyrbraTa:

» B obnactu Hierarchy Bblbupaem Image Target;
» [lo npaBown knasuwe MbILIKX B BbiNagatoLwemM MeHo Haxoamm ctpoyky 3D Object;
» B cBsi3aHHOM C Heln cnvcke anbTepHaTuB Bblbupaem Quad.

Unity 3D: 3D Object = Quad, koHTerHep 2D-o6bekTa:

e Edit Assets Component Services W

> u
i @ Inspector
© O ® 0O %~ 2] [l (1 =) (e [G)F fa v ImageTarget
7 Tag Untagged Layer Default

‘ -
- A Transform
: T .
{
atior
<Persp

QX 1 v 1
B v Image Target Behaviour (Script)
Download new Vuforia Engine version: 11.1.3

From Database

VK-01

mpei-logo-01-bw
Add Target

Add Occlusion Object Add Target Representation
Advanced

B v Default Observer Event Handler (Script) @ = i

Cor e if |
Tracked or Extended Tracked

AN B = 7 Q) ENG

1:06
08.03.2026

B pesynbTaTte B cueHe nosBnsaeTcsa HOoBbIN 06bekT Quad, a B Inspector’e — nHcopmaumsa o HeM:



@ ARPr0j001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1* <DX11>
file Edit Assets GameObject Component Services Window Help

| I | B )

QO @ O %~

or > Vuforia

i @ Inspector

PLI % :’v@.l'®v® vl Guad

ag Untagged er [Default

Transform

® X1
Quad (Mesh Filter)
Mesh 38 Quad
‘6 ¥ Mesh Renderer
Materials
Lighting
Cast Sh

Probes
Blend Probes
Blend Probes
None (Transform)
Additional Settings
\ Per Object Motion
n v

Mesh Collider

Everything

Asset Labels

[ns yno6ctBa paboTbl CO CLUEHON MOXHO BOCMOSb30BATLCSA MPUBBLIYHBIMU PYHKUMSMU CpeaHew

KNnaBuLWKN MbILWN (YMEHbLUNTL/YBENNYUTD).

Tenepb B cLeHe BUOHbI BCe 0OBbEKTbI KOHTEHTA.

He MeHas pacnonoxeHust kamepbl U Tapreta, Hangem Haubonee yanobHoe nonoxeHwe nns
KOHTenHepa Buaeoknuna — Quad’a. Hanpumep, akpaH ¢ Bugeo (Quad ¢ Bugeo) byaet pacnosioxeH
Ha TaKOM >Xe PacCTOsIHUM OT KaMepbl, YTO M TapreT, HO ¢ HeBONbLUMM Pa3BOPOTOM MO BEpPTUKaNU
(ocb «Y»). OQHOBPEMEHHO YMEHbLUMM U pa3mepbl 3KpaHa. Bbl MoxeTe BbiOpaTb pacnonioXeHune
CaMOCTOATENBLHO (C NOMOLLLIO MHCTPYMeHTa Gismo unu pyyek Transform B Inspector’e).

@ ARProj001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1% <DX11>
File Edit Assets GameObject Component Services Window Help

L | I )

© O ® O %~ » & &v B

I Project
+v

B Console

or » Vuforia

@@ Assets

otionHint 'ADAPTIVE' to TrackingOptimization 'DEFAULT' on Target '

! @ Inspecto
5O g - quad

F 7 Tag Untagged

o, - Transform
i «
< Persp

Quad (Mesh Filter)
H Quad

Mest

'3 ¥ Mesh Renderer

Blend Probes
Blend
Nol

Per Object Motion

v

Asset Labels



@ ARProj001 - e - Windows, Mac
File Edit c
O VK~ & fliAssetStorev % Unity VCS > un » @D O Layers v Layout ¥
= Hierarchy 8 ! fiScene  o®Game
+v 7 Game ~ Display1 v 16:9 Aspect ~ Scale @ 13x  PlayFocused ~ ¥ " [ Stats Gizmos ~
P SampleScene* H

(@ Directional Light

(@ ARCamera

@ ImageTarget

@ Quad

0 Inspector =3

U,

I Project B Console
+~
« Assets > Editor > Vuforia
@ Assets
& Editor

M Migration

@ Vuforia
M CylinderTargetTextu
B ForPrint

@ ImageTargetTexture:

™ VK01 CylinderTargetTex ForPrint
W VuforiaEmulator
foriaMars_Imag

m Resources v

@ Upgrading MotionHint 'ADAPTIVE' to TrackingOptimization 'DEFAULT' on Target '

PekomeHayem manunynupoBaTb Tonbko Quad’om, a ARCamera nucnonb3oBatb ANs KOHTPONS
pesynbTata B okHe PreView. Ecnuv Bbl CMOTPUTE Ha 3KpaH PPOHTarNbHO, OH HE npo3payeH!!

B pesynbTaTte cueHy MOXHO cyMTaTb nNpenBapuTenibHO COOPMUPOBAHHOW — B HEW pa3MeLleHbl
ARCamera, TapreT n KoHTenHep ansa 2D-KOHTeHTa — Buaeoknmna.

BAXHO!! OnemeHTbl KOHTEHTa Takoro Tuna (nonb3oBaTenbCckMe BUOEOKNUMbI, N306paxeHns n np.)

Hawero lMpunoxenna [OP npu pabote ¢ Unity gomkHbl ObiTb NOMELLEHbI B pasgen pecypcbl
(Resources) bubnuotekn aktmusoB (Assets). lNoka 3TOT pasgen nycTomn:

@ ARPrgj001 - Samp

File Edit As

O VK~v & fliAssetStorey 2 Unity V no» % O Llayers v layout v
= Hierarchy 3 i # Scene @ Game

+v o 2 | [Blcenterv PLocalv i ® O @ O ¥~

R SampleScene

@ Inspector 3 i

20 " ¢-@llv@-®¥ ot
Quad Static v

(D Directional Light

7 Tag Untagged Layer Default -
D ARCamera

A Transform
Position X 1.028 Y 0144000 Z
Rotation X 60 Y 90

SRelEg Scale ® X 1 Y1

Quad (Mesh Filter)
Mesh 5 Quad

‘G ¥ Mesh Renderer
Materials
Lighting

Cast Shadows

Receive Shadows

Contribute Global lllun

Probes
Light Probes Blend Probes
Reflection Probes Blend Probes
Ancl verride None (Transform)
Additional Settings
Motion Vectors Per Object Motion
. Dynamic Occlusion v
M Project B Console H 4
+ -
VK01 « Assets > Resources ST
M VuforiaEmulator
M VuforiaMars_Imag
m Resources
I Scenes
M StreamingAssets Material None (Physic Material)
& Packages e .
M Code Coverage ) Mesh E Quac
M Custom NUnit nfigural
W Editor Coroutines

fH v Mesh Collider

Provides Contacts

Cooking Options Everything

| avar Ovarridas

M JetBrains Rider Editor
Ba Drafila Analvzar
@ upgrading MotionHint ADAPTIVE' to TrackingOptimization ‘'DEFAULT' on Target *

Asset Labels




B nokanbHom ®C HaxoauTcs 3apaHee MNOAroTOBMEHHbIM pavn B dopmate .mp4d ans
ncrionb3oBaHus ero B [NpunoxexHun [P - AR-001Video.mp4:

@ ARProj001 - Sam

File Edit Assets GameObject Component Services Window Help

P SampleScene*
g ional Lig|

mera

<+ v 2 b4 v
< @ mv O v auad
Untagged Default
Transform
on
BoCrpousEeaeHIe
®ai Fnaswan Mogenimsca Bug Cpeacrsa paboT ¢ Bige0

E T & Orponmsie svatn &) Kpyniste suatn l [E]- & onaxam anemerros V

OBbidHble 3Ha4KN Menkne sHauks - - PacLuNpeHA uMeH Gaiinos
O6nacts : Copruposars .,
wasmraun &=

O6nacru Crpyxrypa Texyuee npeacrae.

CkpuiTs esiGpariie  Mapamerpet
CKphITele 3neweHTH e -

Moxasars Wi ckpes

« v 1 > 3toT koMmmbioTep > Data2022 (D) > 123 v O Movcks: 12 »

2 B O6vemHsie obvexs A [ ius Nlata mavererua  Tun
= Pasoun oEARs (2122028 2301 LAk Cgans
a6ounii cron
Cisco-2025-64 07.01.2025 15:21 Manka ¢ da

NokansHsili auck (C:)
Data2022 (D)
Data500 (E)

Cisco-2025-32
123
9.0 DETAILED DESIGN PROCESS DEMO

07.01.2025 15:24
28.09.2025 19:02
12.12.2024 23:38

Manka c daii|
Nanka c daii)|

Manka c ¢aii)|

1TB-USB-3_VM-2012 (G) [®] T4555Creolllustrate3_1_Course_Lab _Files.zip 121220242334 Oaiin"ZIP"

Smartbuy (H:) |1 vpneient_setup.sms 27.0920101305  Oaiin "SMS"
@] bobcat_s185_asm.pvz 121220242324 Oaiin "PVZ"
L] vpnaiient jp.mst 27.09201013:05  Oaiin "MST"
~ Smartbuy (H) [] vndlient_fermst 27.09201013:05  Oaiin "MST"
5] Front Demo Complete Video_v3.mp4 121220242349 ®aiin "MP4"
5] AR-001Video.mp4 020520181727 Oaiin "MP4"

o 1TB-USB-3 VM-2012 (G))

Resources 01_Korkypc_Toproonmo
2026-ProjectManagemer

- Tun anemenTa: Oain “MP4”"
3nemeHTos: 33 BoibpaH 13nemeHT: 86,0 Mb Pasmep: 86,0 MG

TPOAOAXUTENEHOCTS: 00:11:19
Mesh
iforiaConfigura 1 aver Overrides
Asset Labels
ile. Timestamps will be skewed to correct the playback fo

B S| Te ¢ @

O UrobbI HauaTb NoucK, BBEANUTE

MmnopTtupyem (Metogom Drag-and-Drop) BbibpaHHbIN doann, B pe3ynbTaTe Yero oH (Hanpumep)
nosiBNseTcs B pasgene pecypcol (Resources) 6ubnmnotekn aktnBoB (Assets):

File Edit Assets GameObject Component Services Window Help

8 VK & #

Hierarchy e i Ll
ard ke 2 ® D & v B my Qv
P SampleScene*

tional Light

amin:
@ Packages

10 BocnpousseaeHme

[ [ ' Orpomeie 3uaun &= Kpynisie sauxm

Menkite 3Haukn  ~

55! O6kiuneie 3HauKn

CpeacTea paGoTsi ¢ Eugeo

l - @ onaxxu 3nementos

™ Pacwmpenia umen daiinoe

m
Copruposars CKphiTb BIBPaHHsie  Mapamerps!
- f -

Cnucox W Crpaime anevestu snewentsl

O6nacts
HaBHraymn ~

0O6nact Crpykypa Tekyuiee npeacras.. Mokasats Wik CkphiTs

« v p > 3roT koMMbloTep > Data2022 (D) > 123 v O

B O6vemnbie o6vextsl ] Vus 3 o
; Grans \eazcuzs s Hatika ¢ g
B Pa6ouwii cron
Cisco-2025-64 07.01.2025 15:21 Manka ¢ ¢aik
©.. JlokaneHbiii anck (C) ) .
Cisco-2025-32 0251524 Manka ¢ Ga
Data2022 (D) 123 ; Fiaria ot
Data500 (€) 9.0 DETAILED DESIGN PROCESS DEMO 1 Manka ¢ ¢aik
1TB-USB-3_VM-2012 (G) [®7] T4555Creolllustrate3_1_Course_Lab_Fileszip 1 242 ®aiin "ZIP'
Smartbuy (H:) |7 vpnclient_setup.sms
@ bobcat_s185_asm.pvz
~ 1TB-USB-3.YM-2012 (G) N
vpndlient_jp.mst 7. aiin
[] vonclient_femst 270920101305 aiin "MST
[s] Front Demo Complete Video_v3.mp4 121220242349 Oain "MP4
2

5| AR-001Video.mp4 02.05.2018 17:27 Davin "MP4”

- Smartbuy (H)
Resources 01_Komkypc_Moproonuo
2026-ProjectManagemer

ran T gl g

SnemeHT

L Ur06bI HauaThb MOUCK, BBEAUTE




Cnegoyet umeTb B BuAy, 4TO nNo noruke pabotel Unity 3D KOHTEHTOM SABNAETCA Kak
BU3yanu3npyeMbi O0LEKT (B HalleM criy4yae BUAEOKIUNM), Tak U KYyCTPONCTBO», ITOT OO BHEKT
Bu3yanuaupyrouwiee. Y Hac 9TO — 3apaHee MNOAroToBIEeHHbIM havn ¢ Bugeoknunom - AR-
001Video.mp4, n komnoHeHT Unity 3D, oTBevaroLwmin 3a BU3yanuaawmo o6bEKTOB TUNa «BUOEO» -
Video Player. O6a atu o6bekTa (AR-001Video.mp4 n Video Player) Heobxoaumo cBfA3aTh C

koHTenHepom Quad.

HauynHaem HanonHATb KOHTEHTOM KOoHTenHep Quad. B nepByto oyepeab nomeLwiaemMm B KOHTENHEP
komnoHeHT Video Player. [na atoro B obnactu pegaktopa Hierarchy Bbibupaem Quad, a B
nosismBLLeMcS Inspector’e — kHonky Add Component:

@ ARProj001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1* <DX11> - =] X
File Edit Assets GameObject Component Services Window Help

Add Component




B Bbinagatowem cnmcke Haxoanm KomnoHeHT Video Player no gByxctyneH4yaTomMy nyTu Bolibopa:

Add Component - Video - Video Player:

@

File Edit Assets ject Component Services Window Help

R SampleScene*
nal Light
T

<Persp

Video

o1 Video Player

Resources

Asset Labels

Bbibupaem Video Player - B pesynbTtate B Inspector’e gns Quad nosButcst KOMNOHeHT Video
Player n obnactb ero HaCTpPOWKM:

@ ARProj001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.221* <DX11> - X
File Edit Assets GameObject Component Services Window Help

Per Object Motion
v

<Persp

Everything

othing
Exclude Lay Nothing

ot v Video Player

P
4L

* Favorites Asse! Resources

s not encoded with the baseline profile. Timestamps will be sk



BAXHO!! O6paTtnute BHUMaHe Ha BblIbpaHHbIE U YCTaHOBMEHHbIE NapameTpbl Video Player.

Ansa toro, 4tobbl BbIOpaTh HyXHbIM Ham Buaeoknun (dpann AR-001Video.mp4), B KOMMNOHEHTE
Video Player Bbi3biBaeM MeH0 AOCTYMHbIX B NPOEKTE KNUMOB, HaXaB KHOMKY Bblbopa B norne Video

Clip:

ot v Video Player

Video Clip

Direct

Asset Labels

DEUR Select Video Clip [ x|
hir

2

~

BAXHO!! Taknm ob6p3om B Unity 3D chopmumpoBaHa cueHa Mpunoxexus OP:

B cueHny BkntoveHa ARCamera Bmecto Main Camera Unity 3D;

MmnopTtupoBsaH Tapret — Image Target;

C Tapretom cBdA3aH koHTenHep Quad ons pasmMeLeHns BUAEOoKNMNa;

B Quad B kayecTBe KOHTEHTa 3arpy>eH BU3yanusaTtop — nneep — U NoaroToBEHHbIN
BUOEOKIUM.

YV V VYV



Tenepb Bce o6bekTbl B cueHe: AR Camera, oTtcnexuBaembin el Image Target wu
NO3NLNOHNPYEMbIN OTHOCUTENBbHO HEro KOHTEHT (B Hawem criyyae — Bugeoknun) B Hierarchy
AOIMKHbI 00pa3oBbIBaTb Mepapxuto, rae Ha BepxHeM ypoBHe - AR Camera, Ha cpegHem - Image
Target, Ha HWkHeM Quad, cogepXxalun KOHTEHT (BUOEOKNNM). TOr0 MOXHO AOCTUYb BPYYHYIO -
nepeTtacknBaHnem ogHoro obbekta Ha Opyrow.

CoxpaHsaem gocturHyTbi pesynbtat B Unity 3D: File & Save Project.

@ ARPr0j001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1% <DX11> - o X
File Edit Assets GameObject Component Services Window Help

n »

S Q9 @ O %~ W 6 Sy B vy P~

Blend Probes
Blend Probes

ne (Transform)

Per Object Motion

Nothing

Nothing
Resources

ot v Video Player

Video Clip
ame Time
@ Packages

Asset Labels

MpoBepuTb paboTocnocobHocTb paspabaTtbiBaemoro [lpunoxenus [P HenocpenCTBEHHO B
Unity 3D MOXHO Ha NOKanbHOW MalUWHE, ECNU OHa CHabXXeHa B1aeoKaMepon.

MpegonpocMoTp AOCTUrHYTOro pesynbTaTta BbINOMHAETCS B pexume Game (3aknagka) B obnactu
Scene View pefakTopa, Haxatvem Ha knasuwy Play:

F-ll © uro6ui Hauats nouck, ssegute m“




[Mony4eHHbIN pe3ynbTaT NokasbiBaeT, YTO TapreT u knun paboTaloT, HO ObiBaeT Tak, YTO cueHa
chopMMpoBaHa HEKOPPEKTHO — 3KPaH, CKOpee BCEro, Pas3BepPHYT K 3PUTESHO ThifIbHON CTOPOHOM U
B3aMMHOE pacnosioeHne TapreTa u aKkpaHa BO3MOXHO crieayeT U3MeHuTb TakuMm obpasom, 4Tobbl
B obnactb TpaHcnauun MY nonagan Becb akpaH (Quad).

B cnyyae obHapyxeHnsa HeKoOppeKTHO chOpMUPOBAHHON CueHbl [P-npunoxeHns Heobxoammo eLle
Ha ctagum pabotbl B Unity Editor gobutbca npuemnemoro pesynbtata - ybeammcsa B TOM, YTO
Quad pasBepHyT MpaBWibHO, €ro pa3mepbl COOTBETCTBYIOT pa3Mepam TapreTta, UMelT BepHoe
COOTHOLLEHNE CTOPOH U T.O. PekomeHayeTcs pacnonarate Kamepy B TOYKE Hadana koopauHat
(0,0,0), c yrmom nosopoTa no Tpem ocam — 0, n macTabHbiM kKoahpnuneHToM = 1 N0 BCEM TPEM
ocam >

PaspaboTka cueHbl 3akOHYeHa. 34eCb MOXHO COXPaHWUTb MOJSTYYEHHbIV pe3ynbTaT — CUEHY - He
BbIxoaa u3 Unity 3D. 3To MOXeT npurogmtbCs B AanbHenwem npyv JopaboTke CueHbl, npu
npepbiBaHun ceaHca pabotel B Unity 3D u T.4. [Ins coxpaHeHus cueHbl BbiNoNHUTL: File>Save
unu File>Save as. CoxpaHeHue nponssoauTcs B nokansHon ®C Ha Ballen fokarbHOM MalUnHE.

3. CospaHue danna .apk ansa 3arpy3ku NMpunoxeHua AP Ha Android-MY.

PaspabaTtbiBaeMoe npunoxeHue O0SMKHO OydeT ucnonb3oBaTb Kamepy KOHKpeTHoro Android-
MobunbHoro yctponctea. Unity 3D B Halem npoekTe TOSMbKO MOAroTaBfMBaEeT yHMBEpPCasibHbIN
apansep AR Camer’sl gns Ttunosoro Android-ycTponctBa. Bce 0COBEHHOCTU KOHKPETHbIX,
nepegoBbix  Android-yctponcte  (ctepeo, 4K, wn T1.4.) TpebywT  OONOMHUTENBHONO
nporpaMmMmpoBaHns, YTO HaxoamTca 3a npegenamu gaHHoun JIP. ®opmaTt hanna 3arpykaemoro
Mpunoxexna P ana Android-yctponcTts — 310 .apk.

3.1. [Onsa co3paHusa danna .apk Bkno4vaem B pegakrope Unity 3D pexum Build:

File>Build Settings:

@ ARProj001 - SampleScene - Windows, Mac, Linux - Unity 2023.2.22f1% <DX11> - X
File Edit Assets GameObject Component Services Window Help

New Scene CtisN
Open Scene Cti+0
Open Recent Scene >
Save Crri+S
Save As. Ctri+ShiftsS
Save As Scene Template.

New Project..

Open Project

Save Project <Persp

Build Settings... Ctrl+Shift+B. 7]
Build And Run Ctrl+B

Exit

* Favorites Assets > Resources

X X @

A & @ 7 q) ENG
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Bce npegBaputenbHble HACTPOWKKM — BbIBOP CLEeHbI, HacTponkn OC ycTponCTBa — OCYLLECTBIIAIOTCA
B OTKpbIBLIEMCS OkHe Build Settings.

(3 Build Settings

Scenes In Build

Add Open Scenes

Platform CJ Windows, Mac, Linux

L_T__] Windows, Mac, Linux Win
. In bit
Android Local Machine

Default

Asset Import Overrides

tur No Override

No Override ar yout Unity Build Autom

Player Settings... Build v Build And Run

[na BbibOpa cueHbl HYXHO wucnonb3oBaTb KHoMky Add Open Scene, nomeTuB B criyvae
HEeoBX0OMMOCTU HYXKHYIO U3 Crimcka:

@ Build Settings

Add Open Scenes
Platform

l; Windows, Mac, Linux

CJ Windows, Mac, Linux

Windows
a i Intel 64-bit
|'| Android

Local Machine

Default

Asset Import Overrides

Max Textu No Override
extu on No Override

Player Settings... Build

v Build And Run



Moka B cnucke Platform He BbiIOpaHa (He OTMeudeHa crnpaBa 3HAYKOM .) UM MOXeT faxe
OTCYTCTBOBAaTb HYy)XHasi Ham nnaTtdopma — Android, nog ynpaeneHmemM KOTOpPOKr A0SKHO paboTtaTb
ycTponcteo [1P — MobunbHoe YCTpoOncTBO.

3.2. HacTpowuka Builder’a gna nnardopmbl Android.

[nsa HacTtponkn Builder'a Bbibnpaem Android B cnucke nnatdopm

@ Build Settings

Add Open Scenes

Platform i Android

@ Windows, Mac, Linux on Use Player Settings . 2

|ﬁ| Android

Play)

Disabled v
Default devic'~  Refresh

Asset Import Overrides
Max Text S No Override
n No Override

Player Settings... Switch Platform

0 Inspector
D Kt B my D

< Persp

Add Open Scenes
i# Android
SR |mporting - Compress 50% (busy for 265).
= i I ——
|'| Android
ity collab-proxy, 1@2xpng

Disab
Default devic v  Refresh

B Console

s > Resources

set Import Overrides
No Override
No Override

3
18:44

A @ % D)) PY
=D 73 B 09.03.2026 E‘




B pesynbTare:

Mo3numna Android B okHe Build Settings «oTMep3aeT» U MOXHO NepexoanTb K HacTponke paboTbl
obopynosaHus B gaHHon OC - knaeuwa Player Settings.

@ Build Settings m] X

Add Open Scenes

Platform i@ Android

Q Windows, Mac, Linux Te Use Player Settings o

r-9 ¥
|'| Android
lay)
Disabled v
Default devicv  Refresh

Asset Import Overrides
Aa No Override
on No Override

Player Settings... Build v Build And Run

B pesynbTate B OTKpbIBLUEMCHA OKHe Project Settings nosBnAlTCS HAaCTPOWKM ANSA nreepa nog
Android:

@ Project Settings O K

£ Project Settings

formant Player

lcon

Resolution and Presentation

Splash Image

Other Settings

Linear
Downgrade

v




BbinonHsem Heobxoammble HacTponku. 3anonHute nosuuyuio Company Name (nogaHTasnpynTte),

y6e/:|,|/|Ter B TOM, 4YTO OCTalibHble MO3MLMN 3anOJIHAKTCA

No yMoONnYaHuio (pekoMeHayeTcs

nameHnTb ums Product Name ana ygobctBa npoBepku Balwwmx [1poekToB npenogasaTenem,
nobaBuTtb hamunuio natuHckumn bykBamu), aobaBbTe MKOHKY AN Bawero [lpoekta > Pexum
Select B nosmumn Default Icon. Ecnv none gnst nMKTorpamMmmbl OCTaHETCsl HE3aMNOSIHEHHbIM, TO AJs
Bawuero lNMpunoxexns [P nukTorpammon Bcerga 6yaet norotmn Unity.

@ ARPr0j001 - SampleScene - Android - Unity 2023.2.22f1 <DX11>
File Edit Assets GameObject Component Services Window Help

oria » ImageTargetTextures > VK-01

erformanc Player

Icon
Resolution and Presentation
Splash Image

Other Settings

Rendering
Linear

Downgrade

g
ei-loge mpei-logo-

Ilcon
Resolution and Presentation
Splash Image
Other Settings
Linear

Downgrade
v

X & O
1859
09022026



N Company Name n Product Name BbibupatoTca pa3paboTyMkOM NPOU3BOSBHO, C YY4ETOM
crnegyrowmnx orpaHUYEH: MOXHO MCMNONb30BaTh TONMbKO BYKBbI NTATUHCKOrO andasuTta U undpsbl.
BbibpaHHble Company Name u Product Name pasmellalTcs B COOTBETCTBYHOLUMX MOMSX B
BepxHen yactn Player Settings.

Mo3HakoOMbTECH C OCTanbHbIMKU NO3nLMAMN Project Settings. MIaMeHATb 3anonHeHHbIe No3nuumn no
YMONYaHUo He crieayer.

BAXHO!!! O6patnte BHMMaHWe, 4TO ANg Tekywen sepcun Unity:
» MUHMManbHas Bepcus Android - 8
» Heobxoaumo ncnonb3oBaTb 64-pa3psagHyr0 BEPCUIO

[na cooTBeTCTBUSA 3TUM YCIOBUSIM BbINOSHAEM B Project Settings crneayoulee:
» nepexogum n3 pexuma Mono B pexum IL2CPP:

v Mono
ILZCPP

Mac App Store Options
de ault Bundle Identifier

Mono
1

mework)

v Mono
IL2ZCPP

v
Mot allowed

Input Manager (Old)




Mocne atoro BbIGMpaem HyxHbI ypoBeHb (APl Level) Android n paspsagHocTb npoueccopa MY:

Project Settings = Player = Identification = Minimum API Level

12.0 (APl le
12L (API
(API

Player Settings...

@ Project Settings O X

1
Android 8.0 ' (API
Automatic (high installed)

IL2CPP

.NET Standard
ault (.NET Framework)
er runtime

Re

Method Name

v

Not allowed

All Dev
Prefer
Auto
Internal




[Mocne BbINOMHEHNA BCEX 3TUX HACTPOEK MOXHO BbINONHUTL onepauuto Build:

O VK~ & fliAssetStorev *i2 Unity V ® O |Layers ~ Layout

= Hierarchy e
i @ Build Settings e S o Kk

Q;ample;r Build Settings H £ Project Settings
D Directior
&0 ARCame Scenes In Build
(@ Image ~ Scenes/SampleScene 0 Adaptive Performanc Player
@ Qus Audio Virtual Texturing (Experimental)*
Editor
Graphics 360 Stereo Capture*
nput Manager Load/Store Action Debug Mode
Memory Settings
ge Manager Ikan Settings
Physics Write Mode*
Physics 2D
Player
Preset Manager
[; Windows, Mac, Linux r Use Player Settings Quality ecycle command buffers
re Template F y rotation during rendering

|ﬁ| Android sript Execution Ord

Add Open Scenes
pchain buffers*
Platform i Android

Identification
Play) Tags a - Override Default Package Name
Disabled v TextMesh P
Time
Timeline

Default devic~  Refresh Version* 01
Bundle Version Code 1
Control Minimum AP| Leve Android 8.0 'Oreo’ (API level 26)

Version Con Target API Level Automatic (highest installed)

Configuration
Scripting Backend IL2CPP
- Apl Compatibility Level* .NET Standard 2.1
i Vuforia Method mblies Compatibility Level*  Default (NET Framework)
ylinde
B Vufor
orPrint
M Cylind r No Override L2CPP Stacktrace Information Method Name
M Image’  Texture Compression |No Override I | s c v
™ MUltiT ==
G ImageTal | Player Settings... Build And Run
 VK-01
oriaEmulator

M Project B Col XR Plugin Managem¢
+-

>eneration Faster runtime
Asset Import Overrides G+ Compiler Canfiguration Release

Not allowed

oriaMars_Imag ARM
ARM64
¥86 (Chrome OS) -
X T O
1927

ol HaYda J ‘ i G ;
L Urobbi HauaTh Now O = 7 9 PC 0032006 S

M StreamingAssets

3.3. BbinonHeHue onepauuum Build.
B cnucke Platform goctynHa v BeibpaHa nnatdopma Android, gocTynHa knasuwa Build:
) Build Settings

Scenes In Build

v Scenes/SampleScene

Add Open Scenes

Platform i Android

Q Windows, Mac, Linux Texture D Use Player Settings

|ﬁ| Android

Disabled v
Default devic»  Refresh

Asset Import Overrides
No Override
No Override

Player Settings... Build And Run




Haxnmaem knasuwy Build = Bbibupaem pabouyto AMpeKTOpUMIO B fIoKanbHON hannoBon cucteme
paspaboTumka ons coxpaHeHus cobpaHHoro dganna .apk:

o VK~

a3

Build Settings
Scenes In Build

v Scenes/Sample!

Platform

Q Windows, Mac, Linux

|i| Android

Asset Import Overrides

Max Texture Size

& i AssetStorev  *% Unity

No Override

ure Compression [No Override

Player Settings...

O VK~ & fiAssetStorev *i2 Unit

a

Build Settings
Scenes In Build
+ Scenes/Sampl

Platform

I; Windows, Mac, Linux

|i| Android

Asset Import Overrides

Max Texture Size  |No Override

ure Compression No Override

Player Settings...

foriaMars_imag

£ YT06bI HauaTb rom

it Scene o® Game

Add Open Scenes
W Android

ture Compression Use Player Settings

Disabled >

Default devic~  Refresh

elopment Build

Compression Method

Build And Run

Add Open Scenes
W Android
Use Player Settings

Mesh data op

3] Default-Material

S00gle Play)

Compression Method

Build v Build And Run

2 Project Settings

Adaptive Performan:
Audio

Editor

Graphics

Player

Company Name

@ Build Android

1+ > ASUS-KB > ARProjo01

YnopsgounTs *  Hosas nanka

3 BbicTpbIf AoCTyn
[ PaBoumii cron
¥ 3arpysn

[NlokymeHTs!
=] Usobpaxeninn

01_TAR Lab02 0

123

For_Unity_2026

Unity-AR-Labs

@ OnaNriva

@ Inspector

MarinaAR

ARProi001

Layers

v Layout

Wms darina: | Studel b

Tun aina: |apk (.apk)

A CKpbITb Nanku

Coxparinm

Miiltithreadad Randerina® v

£ Project Settings

Adaptive Performan P|ayer

Audio
ompany Name
4 ct Name

nput Manager

Memory

e Manager

Physics

Physics 2D

Player

Preset Manager

rsor Hotspot

Standard - FORWARD: 44 of 96

2 @ ® ~ocmgo

O Q
O Inspector

MarinaAR

(=)

Timeline

UI Toolkit

Vi Control
Unity Version Con

Visual Seripting

XR Plugin Managem:

Settings for Android

Icon

Splash Image

Other Settings

Rendering
Color Space*
MSAA Fallback

Auto Graphics API

Require ES31

Resolution and Presentation

Linear
Downgrade
v

o O )F

Ormena

ENG

Layers

ENG

N
19:36
09.03.2026

v Layout

+

X
19:37
09.03.2026

=

8

)




Mpouecc cbopkm dpanna .apk MOXeT ANUTLCA HECKOSTbKO MUHYT.

dann StudentLab101.apk paspaboTtaHHoro B gaHHOM onucaHun [MpunoxeHunsa [P coxpaHeH.

| ¥ = | ARProj001 - m} X
rnasHar MoaenuTscA Bug 0
[‘ i | BZ| OrpomHble 3HaYKK =] KpynHble 3HAYKK l M DNAKKH 3NEMEHTOE E]
sl OBLIYHBIE 3HAYKK Menkne 3HaYKK w Dj' PaclmpeHua umeH daiinos ~ )
H;;if:f.;:' M@ |8 concox B Ccpm;'ucaam P S — '_Kr:bl;:gl:;la[::HHb\E I‘Iapaﬁwewpu
Qbnactn CTpykTypa Tekyliee npeacTaEneHue MoKasate WK CKPbITh
T > ASUS-KB > ARProjo01 > v O Mowck s: ARProj001 »r
ol O Wwma - Lata nameHeHua Tvn Pazmep
# BuicTphif goctyn
B PaBounii cron .utmp 09.03. Manka c daidnamm
Assets 3 Manka c dadnam
¥ 3arpyskn . _
. Library anka ¢ darnamu
= Aokymertel Logs Manka c dainam
= Vzo6paxetna Packages Manka c harnam
01_TAR_Lab02_01_09032t ProjectSettings MNanka c darnamu
123 QCAR Manka c daknam
For_Unity_2026 Temp Manka ¢ Garnamu
Unity-AR-Labs UserSettings Manka c da
| wsconfig Darin "VSCONFIG" 1KB
& OneDrive ,'ﬁ ARProj001.sin Visual Studio Solut... 1Kb
% 3107 KOMNbIOTED _| Assembly-CSharp.csproj C# Project file T0KB
E Buaeo | Assembly-CSharp-Editor.csproj C# Project file 75 KB
= fowymertsl 1] studentLab101.apk Dawin "APK” 165 699 Kb
o Y Twun: Qain "APK"
SnemenTos: 14 Pasmep: 161 MB ‘ =

Tenepb ero octanock 3arpy3ntb (M ganee — yctaHosuTb) B Android - MY ntobbim n3BecTHbIM Bam
crnocobom.

OTtueT no JIPNe2

» [OMXeH ObITb 0chopMIeH B COOTBETCTBUM C NpaBunamum, NnpuHAaTbimmn B MOU,
> copgepxaTb uenb JIP, KpaTKkoe onucaHue OCHOBHbIX 3TanoB pa3paboTkm cC
Heo6XoAMMBbIM KONMMYECTBOM CKaHOB 3KpaHa,
> copaepXxaTb onucaHue nNpoo6nem, eCrnm oHU BO3HUKanu,
» copaepxaTb pe3ynbTaTbl TeCTUPOBaHUA B pexume Play B peaaktope Unity u ckKaHbl
3KkpaHa MY c pesynbTatamu paboTtatowero NMpunoxeHus.
Co3paHMe KOPOTKMX BUOEOPOSIMKOB U rMpouecca TecTUpoOBaHMA U paboTarowero

Mpunoxenusa 1P npuBeTcTBYylOTCS.

PaspabotaHHoe B pamkax JIP Ne 2 AR-lpunoxeHne Heob6xoaumMo NpoaeMOHCTPUPOBaTb
npenopasaTento. [ins aToro 3arpysute cBomn .apk Ha noboun hannoobMeHHUK unu AocTynHoe
0o6nako 1 NpULINIUTe MHE CCbINKy!

Bonblwasa npocbba — hopmMupymnte nms 3arpyxaemoro cdanna .apk tak, 4To6bl 6bINO MOXHO
NOHATb, KTO ero BbinonHsan. NMpeduke Student B paccMOTpeHHOM B ONUCaHUU NpumMmepe — 3To
Bawun ®UO natMHCKMMU 6ykBamu!

He 3abyabTe npo TapreT — ero ToXke He06xo0AMMO NpuUcnaTtb MHe oTAenbHbIM annom!



