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1 JABOPATOPHA POBOTA Ne4
Peaunizaniss Moaei cBiTiioopy i3 Talimepom 3BOPOTHHOIO
Binliky y cepenoBumi NI LabView

Meta poGotu — o3HaliomuTHch 3 cepenobuinem NI LabView.

1.1 3araabHi BimzomocTi

LabVIEW a6o Laboratory Virtual Instrument Engineering Workbench
(CepenoBuiie po3poOKHu 1ab0paTOPHUX BipTyalbHHUX 1HCTPYMEHTIB) SIBJISIE
co0oto cepey rpagiuHOro MporpaMmyBaHHs, SKa IIUPOKO BUKOPUCTOBYETHCS
B TPOMHCIOBOCTi, OCBITI Ta HayKOBO-JOCHIJHHUX JIA0OPaTOpisIX SIK
CTaHAAPTHUH I1HCTPYMEHT sl 300py 1 OOpOOKM HaHMX 1 YHpaBIiHHA
npwiagaMu i cucremamu. Po3poonukom naketa LabVIEW e Bimoma B ramysi
CTBOpEHHs i1H(OpMaliiiHO-BUMIpIOBaJIbHUX cHcTeM KommaHis National
Instruments (CIIA).

Konnenmist LabVIEW icTOTHO Bifpi3HAETHCS BiJ TOCTiTOBHOL
MPUPOAN TPATULIHHUX MOB MPOrpaMyBaHHS i HaZae PO3POOHUKY JIETKY Y
BUKOpHUCTaHHI rpadiuny 00O0JOHKY, 10 MiCTHUTh BeCh Habip iHCTPYMEHTIB,
HEoOXigHUX A5 300py AaHUX, iX aHami3y Ta MPEICTAaBICHHS OTPUMaHUX
pe3yibTaTiB. 3a 10MOMOTror0 rpadiyHoro MoBu nporpamyBaHHs LabVIEW,
imenoBanoro G (JIeii), KOpUCTyBa4 MOKe BUKOHYBATH MPOTPaMyBaHHS Y
BUIJIAI OJIOK-JiarpaMu, sIKi KOMITUTIOIOTH ajirOpUTM B MAIlMHHUM KOJI.
Bynyun mpekpacHOi NporpaMHHM CEpelOBHIIEM AJIS HE3JTIYeHHUX
3aCTOCYBaHb B Taiy3i Hayku i TexHikd, LabVIEW no3Boisie po3poOHUKY
BUpILIYBaTH 3aBJaHHS PI3HOTO THITy, BUTpAayarouu 3HAYHO MEHINE Yacy i
3yCHJIb Y TIOPIBHSHHI 3 HAMCAHHAM TPaAULIHOTO MPOrPaMHOIO KOIY.

VY BCiX BUJaX AisUTBHOCTI JIFOJMHU ICHYIOTh 00J1aCTi, ie He 00iiTHucs
0e3 TmeBHMX BUAIB BHMipoBaHb. lle, Hampukiang, BHUMIPIOBaHHS
TEMIIepaTypH, TUCKY, CUIIH, IIPOCTOPOBOTO 3CYBY, MeXaHiuHoi Hanpyru, pH
tomo. Yacto MoBa iizie He Ipo OKpeMi BUMipax 3HaYeHHs MEeBHOI (Pi3MYHOT
BEJIMYHMHH, a TIPO OJTHOYACHE BU3HAYEHHI CYKYITHOCTI Pi3HOPI1IHUX
(hiI3MYHUX BEIMYUH, IO MOB'SI3aHO 3 HEOOX1THICTIO 0OPOOKHU BEITMKUAX
MacHBiB BUMipoBajbHOI iHopMaii. Take 3aBgaHHS BUPIIIYy€ThCA HA
OCHOBI BUKOpHUCTaHHs Komm'torepa. LabVIEW mnprckopioe BipoBayKeHHS
KOMIT'IOTEpa B BUMIPIOBAJIbHI CHCTEMH, 3HAYHO IOJIETIIYE MPOBEICHHS
BHUMIpIOBaHb, Ja€ MOXIUBICTD POAHANI3yBaTH BUMIPIOBaH1 BETMUUHH,



BifoOpasuTu iX Ha rpadikax i B 3BiTaX. OUYEBHIHO, LUM TOSCHIOETHCS
NpUYMHA IIUPOKOro (MOXHA CKaszaTH, JIABHHOMOAIOHOTO) TOIIUPEHHS
naketa LabVIEW B cBiri.

[Ticns BUMipIOBaHHA Ta aHai3y HACTYIIHUM JIOTIYHUM KPOKOM 4acTo
€ yIpaBIliHHs, TOOTO 3MiHA IEBHUX NTApaMETPiB CUCTEMH 3aJIEKHO Bif
OTpUMaHHX pe3yJbTaTiB. Hanpukian, BUMipsABIIM TeMrepaTypy 00'eKTa,
MOJKHA BKITIOUUTH MIPUCTPIi UTSI HOTO OXOJOMKEHHS a00 HarpiBaHHS.
LabVIEW no3Bosiec BUPILINTH 1 Lie 3aBAaHHs: MOHITOPIHT Ta YIPaBICHHS
MpolecaMy € OCHOBHIUMHU (PYHKIISIMH BOT'O IPOTPAMHOTO MPOAYKTY.

3aBIsSKM CBOIM OCOOJIMBOCTSIM MAaKeT HAWOUIBII MOMyISPHUM B TAKUX
rajgy3sx IPOMHCIOBOCTI, SK aBTOMAaTH30BAHE TECTYBaHHS EJEKTPOHHUX
KOMITOHEHTIB, BUPOOHUIITBO HAITIBIIPOBIIHUKIB, MEIUYHOTO OOJIaJHAHHS,
BUNPOOYBaHHS aBTOMOOLIBHOI 1 aBiallifHOI TEXHIKHM, aBTOMAaTH3allisd
TEXHOJIOT1YHUX MPOLECIB, POOOTOTEXHHULI.

PospoOka BI B LabVIEW nepenbauae xinbka etarmis:

- po3po0OKa mepenHii maHeni, peaaryBaHHs ii 30BHIIIHBOTO BUIIIALY
IUIIXOM BHUOOpPY 1 TEpEHECCHHs HEOOXiHUX EJIIEMEHTIB 3 JOMOMIKHOI
maneni Controls;

- KOMIUIEKTYBaHHS (YHKIIOHaNbHOI TaHemi (Ha SAKIH BXe
3HAXOMAATHCSI TEPMiHAIM BCTAHOBJICHUX Ha TEpEHIH MaHedl eJIeMEHTIiB)
HEOOXiZHUMH (PYHKIIOHATBHUMHU BY3JaMHd, MPOrPAMHUMH MOIYJISIMH Y
BUIJISLAI1 IKOHOK 3a JOIOMOroro maneni Functions;

- MOEAHAHHS €JIeMEHTIB (DYHKLIOHATIBHOI aHeli Mix co0010;

- 3aIlyCK MPOTrpaMu Ha BUKOHAHHS 1 HaJlaropkeHHs! po3pobienoro Bl

- 30epesxeHHs po3pobiieHoro Bl s mopanbmioro BUKOpUCTaHHS i
pobotwu.

1.2 Xix podotn

1.2.1 Po3po0xa nepennnoi naHeJi.

1. V Bikai Windows mns 3amycky LabVIEW oOupaemo Ilyck —
[Iporpamu - National Instruments - LabVIEW XX - LabVIEW. 3'sButbcs
nianorose BikHO LabVIEW. O6epits New VI st Toro, 11100 BigKpuTH HOBY
MEPETHIO TTaHEeITh.
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2. Ha maneni Controls obupaemo ommito Decorations i 3aBasku ii
IHCTpYMEHTaM 300paskaeMo «CBITIOPOpP», a TaKOXK OyIyeEMO Ha HbOMY TpU
LED ingukatopa B omiiii Boolean - Round LED.

<] Decorations

o = | O ] |
Thin Line Vertical Smooth Raised Box Flat Box Recessed Box '
Box f
<1 Controls
Modern / l_l O D [}
= Thick Line Horizontal Raised Frame Flat Frame Recessed Frame
[‘" @ Smooth Box
Numeric Boolean / | _) O F I
Thin Chiseled Horizontal Raised Circle Flat Circle Recessed Circle
Line Button Box '
Data Containers List, Table & / _‘ [ ] [:] ] [
Tree
Thick Chiseled Raised Beveled Raised Rounded Flat Rounded Recessed
Line Box Box Box Rounded Box
Ring & Enum / [_ q 4 <
—_— —_—— Thin Line with Lowered Raised Left Flat Left Recessed Left
m Arrow Rounded Box Triangle Triangle Triangle
OO
Variant & Class Decorations / r“ » D ,\
NXG Style Thick Line with Thick Lowered Raised Right Flat Right Recessed Right
§ Arrow Box Triangle Triangle Triangle
Silver
System F 3 A /\
Classic < :
Label Raised Up Flat Up Triangle Recessed Up
Express Triangle Triangle
NET & ActiveX
Select a Control... / v \—
Arduino Raised Down Flat Down Recessed Down
v Triangle Triangle Triangle
e Cvargato %

Pucynok 1.1 — BubGip enemenTis
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0
v
‘ ;
0
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41 Controls Q Search
Modern »
i =
= 43 Boolean
Numeric
s = © 4]
LT Push Button Rocker Vert Rocker
Data Containers  List,Table &
Tree
= B e e e
L] Round LED Horizontal  Vertical Toggle
99!
Ring & Enum Layout Toggle Switch Switch
o el ¢
°q oA - - Y
o0 oo
Square LED Slide Switch Vertical Slide
Variant & Class ~ Decorations Switch
(s (53]
Silver
OK Button Cancel Button  Stop Button
System
Classic
Expres
T cnel Radio Buttons

Select a Control...

Pucynox 1.2 — Ho6.}/'/:t03a IHAUKATOPIB

1.2.2 Po3pobxka ¢yHkmioHaJILHOI NaHesTi

[NepeitmoBmm Ha QyHKIIOHATBHY NaHedb odupaeMo Structures-Flat
Sequence 11 MOKaIpOBOro BUKOHAHHS il 1 po3MilaemMo Horo Ha pobody
00J1aCTb.



4] Functions Q, Search
" ODooooooo]
Programming Qo e e
I
ol (el =
(o]l
D 3] Structures
Structures Flat Sequence Structure
— @
[iz3] J |E1 m!
[> For Loop While Loop Timed
Numeric Structures
il
l> Case Structure Event Structure  In Place Element
Comparison Structure
[
m| 2
| 1]
Flat Sequence Formula Node
File I/O
i T}
X R
_-_9 ) Diagram Disable Conditional Type
Synchrenization Structure Disable ... Specialization ...
4
Shared Variable Local Variable Global Variable
Report
Generation
Measurement |/0 ISE] =
Instrument /O
% Decorations Feedback Node
Mathematics
Signal Processing 4
Data Communication | 2
Connectivity >
Control & Simulation 1 3
Express 1 3
Addons 3
Select a V...

Pucynok 1.3 — CrBopenns Flat Sequence

B cepeneny nonepeaHbOro iHCTpYMEHTA IIOMICTUM 1HCTPYMEHT
nukny While Loop.
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<31 Structures
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[n]
o )

For Loop

Numeric

s

Comparison

222]
ot

Flat Sequence

Case Structure

File l/O
| | L[
- Diagram Disable
Synchronization Structure

Shared Variable

Report
Generation

RN
o0

Decorations

Measurement I/0
Instrument I/0

Mathematics

While Loop

While Loop

&

Event Structure

%]
4]

Formula Node

]

Conditional
Disable ...

X

Local Variable

Timed
Structures

In Place Element

Structure

Type

Specialization ...

Global Variable

Feedback Node

Signal Processing
Data Communication
Connectivity

Control & Simulation
Express

Addons

Selecta V...

Arduino

Pucynok 1.4 — JTonasaunst While Loop

Vv vV vV Vv v Y

>




B momepenniii
3a1aBaHHS yacy LUKIY.
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iHCTpyMeHT moMicTuM Timing-Wait(ms) s

<1 Functions
Programming

il

Q, Search

&

>

Report
Generation
Measurement |/0
Instrument I/0

Mathematics

Signal Processing
Data Communication
Connectivity

Control & Simulation
Express

Addons

Select a V...

Arduino

i=

(o]l
Structures Array Cluster, Class, &
Variant
Numeric Boolean String
O000000000000000000000000000000000¢
Bl
Comparison Waveform Collection
@ & B i
<21 Timing
File I/O Timing [ Wait (ms)
F
o )
&
Tick Count (ms)  High Resolution Wait (ms) Wait Until Next Stall Data
Synchrenization Graphics & Relative ... ms Multiple Flow.vim
Sound

Get Date/Time Get Date/Time Date/Time To Seconds To To Time Stamp
String In Seconds Seconds Date/Time
= mmli
& !
Time Delay Elapsed Time High Resolution Format Date/ Time Stamp
Polling Wait.vi Time String Constant
4
>
>
14
>
>
>

Pucynoxk 1.5 — JlonaBanHs 9acy

Takox B 1k po3mimyemo Case Structure A1 BIKOPHCTAHHS TBOX
IIiii B OJTHOMY LIUKJII.
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_[ 41 Functions Q, Search i—
= Programming » ooooooocC

Bd| | -
X1 Structures

Structures Case Structure

1

@
o) s
For Loop While Loop Timed

Structures

Case Structure Event Structure  In Place Element

Comparison Structure
1 Ed
Flat Sequence Formula Node

i File l/O
amD;
] I
g

Diagram Disable Conditional Type

Structure Disable ... Specialization ...

]

Shared Variable Local Variable Global Variable

Report
Generation

Measurement /0 BE

Instrument /0

. Decorations Feedback Node
Mathematics

Signal Processing
Data Communication
Connectivity

Control & Simulation
Express

Addons

Selecta V...

Arduino » ‘

Vv v v v v Y

¥

Pucynoxk 1.6 — JlonaBanas While Loop

Takox nomaemo nBi hyHkIii “Greater?”, oqay “Subtract”, “Indicator”
ta “Constats” i 30upaemo Bce, SIK Ha pUCYHKY 1.7.
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[3 212b_svetofor.vi Block Diagram - o N
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Pucynok 1.7 — JloaBaHHsT OCHOBHHX €JIEMEHTIB

3amyckaemo i mepeBipseMo, 10 BCe MPAITIOEe BipHO.
> S — "

Fle G Ven Pua Opeute Teds Wodou iy
so@n

oL e

Pucynoxk 1.8 — IlizcymxoBa MoJemb
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1.3 3aBaaHHsI 10 BUKOHAHHS

HeobOxigno mnoOynyBaTh «cBitiaogop» 3 TphOMa IHIUKATOPaMH
PI3HOTO KOJIbOpPY (YEpBOHIN, KOBTUH Ta 3€JICHUMN), SIKi 3amairoloThCS 1
TacHyTb 110 Yep3i.

1.4 3micr 3BiTY

3BIT HOBUHEH MAaTH TaKl CKJIAI0BI:
— TUTYJBHHMN JIACT;

— MeTa poOoTH;

— pe3yabTaT BUKOHAHHSI 3aBJ/IaHb.
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2 JABOPATOPHA POBOTA Ne§
KepyBannsi Moge/L110 aBTOMOOLISA 32c00aMu I0IIOBHEHOT
peajJbHOCTI

MeTta poOOTH — HABYUTHCS CTBOPIOBATH JIOTIOBHEHY PEANTbHICTb.
2.1 YcTraHOBKA NPOrpaMHOro 3a0e3ne4yeHHs

Jns Toro, mo0® CTBOpPUTH JOIMOBHEHY pEaIbHICTh, HEOOXiITHO
BCTaHOBUTH [IEBHE NporpamHe 3a0e3nedeHHs. Y naniid madbopatopHiit podoti
Oynemo BukopucroByBaTu Unity Hub i3 nomatkom Vuforia.

[ movaTKy ycTaHOBUMO HeoOxinHe nmporpamue 3abesnedeHus. s
ILOTO HEOOX1THO BUKOHATH HACTYTIHI JIil.

3aBa"TaxxyeMo 3 odiniiiHoro caiita https://unity3d.com/ru/get-
unity/download ta Bctanosmoemo Unity Hub. 3aBantaxkxyemo Unity Hub.
Onwuc 3aBaHTaXXEHHs T4 YCTAHOBKH ONMCaHO Ha puc. 2.1 —2.14.

&unity Mpopykri  Solutions  Made with Unity  Mayuense  Support & Services

Mpoayktsl  MoRyuetHassanuce  Pecennep  O6yuehwe  Moanepwxa Premium Support  Liewst

3arpy3uTtb Unity

PncyHo% 2.1 —3aBanTaxenss Unity3d
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K Ycranoexa Unity Hub == X
1 cor.
Mepea ycTaHosKoi Unity Hub 03HaKOMBTECH C MMUEH3MOHHbBIM COMNALIEHMEM, Q

[Ans nepeMelLeHns No TEeKCTY UCNonb3yiiTe Knasvww "PageUp”™ u "PageDown™.

Unity Terms of Service A

Last updated: May 24, 2018

Unity Technologies ApS (“Unity”, “our” or “we”) provides game-development

and related software (the “Software”), development-related services (like

Unity Teams (“Developer Services™)), and various Unity communities (like

Unity Answers and Unity Connect (*Communities”)), provided through or in v

connection with our website, accessible at unity3d.com or unity.com

lanllantivinhe tha “Cita™\ Cvrnnt tn tha aviant vnn and Hinihe haun avacidad A
Ecnu Bbl NPMHUMEETE YCNOBUA COMNALIEHUS, HAXKMUTE KHOMKY TIpuHUMato ™, YTobbl
YCTEHOBUTB MPOrpamMMy, HEoBX0AMMO NPUHATD COrNaLLeHne.

omers

Pucynok 2.2 — [TpuitHsTTs MineHsii

Bxonumo 0 001iKOBOTO 3ammucy.

€ Unity Hub 231 = a X

& Preferences a 6

Unity ID
& General License ACTIVATE NEW LI i

B License Management
Personal o

Unity Personal is a great pl
engine fEalU!ES, continuou View Hub Release Notes Troubleshooting »

Activation: 2020/04/28 View Hut et
Last Update: 2020/05/10  * " Hub Documentation 3] Ssionin

Buy Professional Edition ~ Hi Open Log Folder \SE CHECK FOR UPDATES

Report a bug

You need to be logged in to manage your license.

PucyHok 2.3 — Bxizx 10 001iKOBOT0 3amucy

AKTHUBYEMO HOBY JIIICH3II0.
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B unity Hub 2.3.1 - m]

& Preferences & M

& General License ACTIVATE NEW LICENSE MANUAL ACTIVATION

B License Management

No License

You're using the latest version of the Unity Hub!

B unity Hub 2.

New License Activation

License Agreement

Please select one of the options below:

@ Unity Personal

(O The company o organization | represent eared less than $100,000 in gross revenue in the previous fiscal year

(® 1dontuse Unity in a professional capacity.

Q Unity Plus or Pro

Buy Professional Edition - Help - FAQ

You're using the latest version of the Unity Hub!

Pucynok 2.5 — AKTuBaltist minensii

Buxoaumo 3 preference, nogaemo installs.
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& unity

o M

(]

B Unity Hub 23.1

nstals o

No Unity version.

To be able to start working add a Unity version or locate an existing
one on your disk.

Pucynok 2.6 — ITepexij 10 BIACTUBOCTEH YCTAHOBKH

Add Unity Version

o Select a version of Unity @

Can't find the version you're looking for? Visit our download archive for access to long-term
support and patch releases, or join our Open Beta program releases.

Latest Official Releases

@® unity2019.3.13f1

QO unity 2018.4.22f1 (LTS)
QO unity 2017.4.39f1 (LTS)
Latest Pre-Releases

QO Uunity 2020.2.0a10 (Alpha)
O Unity 2020.1.008 (Beta)

CANCEL

Pucynok 2.7 — Bubip Bepcii
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B Unity Hub 2.3.1

Add Unity Version

Platforms

> [ Android Build Support

i0S Build Support

tvOS Build Support

Linux Build Support (Mono)

Mac Build Support (Mono)

Universal Windows Platform Build Support
WebGL Build Support

Windows Build Support (IL2CPP)

Lumin OS (Magic Leap) Build Support
Documentation

CANCEL

238.4MB

664.2 MB
340.6 MB
57.2MB
88.2MB
282.0MB
249.7 MB
67.9 MB

150.2MB

1.1GB

2.8GB
1.5GB
261.7 MB
496.6 MB
21GB
915.1 MB
356.3 MB

826.3 MB

PucyHok 2.8 — Bu0ip Bi1acTHBOCTEil yCTaHOBKH

Add Unity Version

v . Android Build Support

B8 Android SDK & NDK Tools

B openuok

iOS Build Support

tvOS Build Support

Linux Build Support (Mono)

Mac Build Support (Mono)

Universal Windows Platform Build Support

WebGL Build Support

E000000

Windows Build Support (IL2CPP)

CANCEL

238.3MB

1.0GB

153.0 MB

664.1 MB
340.3 MB
57.1 MB
88.2 MB
282.0MB
249.7 MB

67.9 MB

1.1GB

29GB

70.5 MB

2.8GB

1.5GB

261.6 MB

496.6 MB

2.1GB

915.0 MB

356.2 MB

BACK NEXT

PucyHok 2.9 — letanbHe BiToOpaKeHHs BIACTUBOCTEH YCTAHOBKU
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Add Unity Version

End User License Agreement

Visual Studio 2019 Community License Terms
Please review and accept the license terms before downloading and installing Microsoft Visual Studio.

https://go.microsoft.com/fwlink/?linkid=2092534

. I have read and agree with the above terms and conditions

CANCEL

B Unity Hub 3.1

Add Unity Version

End User License Agreement

Android SDK and NDK License Terms from Google

Please review and accept the license terms before downloading and installing Android's SDK and NDK.

Terms and Conditions

This is the Android Software Development Kit License Agreement

1. Introduction

1.1 The Android Software Development Kit (referred to in the License Agreement as the "SDK" and specifically
including the Android system files, packaged APIs, and Google APIs add-ons) is licensed to you subject to the
terms of the License Agreement. The License Agreement forms a legally binding contract between you and
Google in relation to your use of the SDK.

1.2 "Android” means the Android software stack for devices, as made available under the Android Open Source
Project, which is located at the following URL: http://source.android.com/, as updated from time to time.

. I have read and agree with the above terms and conditions

CANCEL

Pucynok 2.11 — IIpogosskeHHs nepeBipkn yMoB Bukopuctans [13

OuiKy€eMO 3aBaHTaKEHHS.
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< Uty Hob 231 o

unity o
3> Projects Installs LocaTe “
* Leam
€ Unity Hub 231 = =] X
& unity o
3 Projects Installs LOCATE “

®  Leamn

2019.3.13f1

= Installs

Pucynok 2.12 — Pe3ynerat 3aBanTaxkenus Unity Hub

Hami MepexoauMo 3a MOCHIIAHHSIM
https://bitbucket.org/UnityUIlExtensions/unity-ui-extensions/downloads/, Ta
3aBaHTaxxyemo  maker  UnityUIExtensions-2.0.unitypackage. Hami

[epexomumo 3a mocunanusiM https://developer.vuforia.com/downloads/sdk,
HaTHCKAaEMO Ha KHONKy «Register», 3amoBHIOEMO HEOOXiAHI MO, Ta
CTBOpIOEMO akayHT. [loaTBepkIaeM co3JaHue akKayHTa Mepei s 10 CChUIKE
B mouToBOM siuke. [locne gero nepexoqum B pasaen «Downloadsy, u
CKauMBaeM  TakeT «add-vuforia-package-9-0-12.unitypackage »
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3 Unity-Ul-Extensions Unityu!
T

xtension Inity-Ul-Extensior

G Downloads
¢ Source
N Downloads  Tags  Branches
Commits —_—
19 Branches Name Size Uploaded by  Downloads Date
ownload repositor 22
T Pl oques Download repository 1229 M8
ull requests
nityUlExtensions-2-0 unitypackage 3 imon Jackson 11292 2 L
& UnityUIE 2:0, 8M8 Simon Jack 1292 2019-03-09
) Pipelines
UnityUlExtensions unitypackage 38 M8 Simon Jackson 14603 2017:08-11
& Deployments
@ issues
wiki
B  Downloads

Pucynok 2.13 — TIporiec 3aBaHTaKeHHSI I0JAaTKOBHX TAKETIB

engm?‘ Home Pricing Downloads Library Develop Support LogIn | Register
er porta

Register for a Vuforia Developer Account

With an account you can download development tools, get
license keys, and participate in the Vuforia community.

Mariia Tiahunova

Ukraine (non-Crimea)

mary. om

V' fiwe poor

@ | agree to the terms of the Vuforia Developer

# | acknowledge that my personal details will be processed in
accordance with PTC's privacy policy and may be used for marketing
purposes by PTC Inc. its subsidiaries and members of the PTC Partner
Network, solely for the promotion of PTC's products and associated
services.

Create accoun

PucyHok 2.14 — Perictparis s ycraHoBku Vuforia
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VY mporpami Unity Hub nepexoaumo y posnin «Projects», Ta cTBOproeMo
HOBHI1 PoeKT (puc.2.15).

@ G e e i Uty 0T = 0 )
i3 ] ¢
. 2
= 9

Pucynok 2.15 — CTBOpeHHSI HOBOTO TIPOEKTY

[Ticna 3amycky Unity BimKpuBaeMO paHillle 3aBaHTaXEHI MaKeTH
UnityUlExtensions-2-0 i add-vuforia-package-9-0-12. Ilicast BigxpuTTs
KOXKHOTO IaKeTa HaTHCKaeMO KHONKY «Importy. Skmo Vuforia mpomnonye
OHOBUTH BEpCito Makera, OHOBIOeMO (puc.2.16-2.18).

a
-
e

- EEISIEIRY RS
-

Pucynok 2.16 — Immopr ¢aiinis
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Import Unity Package S

UnityUIExtensions-2-0

KK EY K KK K KSR KN KN KN K
4¢3 fe e [ [ [ T3 [ [3e [4¢ [ [ g

4

‘ < <
INENENASENEY KNEY KNS
4[4 4

Pucynok 2.17 — TlepeBipka 3MiCTy iMIIOPTOBaHOTO MAKETY

Add Vuforia Engine Package
Would you like to update your project to always be
able to find the latest version of the Vuforia Engine in
the package manager window?

If a Vuforia Engine package is already present in your
project it will be upgraded to version 9.0.12

| update | cancel

Pucynok 2.18 — OHOBJIeHHS Bepcii 32 HEOOXiAHICTIO
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Jani mokpokoBo 3a puc.2.19 — 2.37 cTBOPIOEMO JOMIOBHEHY
PCATBHICTB.

181357 - Samplescene - PC, Mac & Linux Stancalone - Uny 201931311 Personal <DX11> - 8 X
File Edit_ Assets GomeObject Comporent Window Help

0 - EEEERS

BN EDER

Far (1000

Xo Yo
w1 H
Deptn -1

RencedngPsth  Use Grapnics Settings
Target Texture. None (Render Texture) &
Occlusion Culing -

HoR Use Graprics Seftings =
MsAA Use Graprics Settings_+

# Scene
Shaded

v € SampleScene*
f{) Directional Light

Copy

Paste

Rename

Duplicate

Delete

Select Children
Select Prefab Root

Create Empty
3D Object >
2D Object >
Effects >
Light >
Audio >
Video >
s Project ul >
ahe Vuforia Engine > AR Camera
v  Favorites Camera Image Target
O AllM Multi Target
& ::: :‘;::Lss . - Cylinder Target
Cloud Recognition >
User Defined Target >

Pucynok 2.20 — lomaemo AR-camera
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V BikHi Inspector BuctaBnsemo napamerpu Position 0;0;0

O Inspector
@ v ARCamera | Staticw
Tag MainCamera~ Layer Default
v ).  Transform e +
Position X 0 Y0 |z o
Rotation X0 e O Z0
Scale X1 o 1 Z1

PucyHok 2.21 — ITapameTpu no3uuii kamepu AR-camera

File-Built Settings-Android cTaBumMo rajoukH, sIKk Ha PUCYHKY,
HaTHcKaeMmo Player Settings i TakoX CTaBUMO TaJOYKH.

ﬂ lab7 - SampleScene - PC, Mac & Linux
File Edit Assets GameObject Compc

New Scene Ctrl+N
Open Scene Ctrl+O
Save Ctrl+S
Save As... Ctrl+Shift+S
New Project...

Open Project...
Save Project

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

Exit

Pucynok 2.22 — JlonqaemMo HaJamTyBaHHS
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Build Settings

Pucynok 2.23 — Jlerani HalalTyBaHHS IPOEKTY



27

|
]

com.DefaultCompany.lab7
0.1
1

PucyHok 2.24 — Jletani HanamTyBanHs y Player

Pucynok 2.25 — TlepeBipka aeTaiiell HaJaTyBaHHs

3aunHsemo, nani Hatuckaemo Add open scenes.
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Add Open Scenes

Don't override

g

S Universal Windows Platform

32
||
|
||
|
||

Patch | Patch And Run

'
Pucynok 2.26 — Bubip Add open scenes

Add Open Scenes

PC, Mac & Linux Standalone  €J}

|'| Android

S Universal Windows Platform

(a) XboxOne

N E SR8

Patch | Patch And Run

Player Settings...

Pucynok 2.27 — Hatuckanns Switch platform

Jaumi natuckaemo build.
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Build Settings

Add Open Scenes

Don't override
32-bit

L
[ ]
@
[ |
[]

4]

Patch And Run

_ Build | BuildAndRun
Pucynoxk 2.28 — Hatuckanns Build

—-
N

Mac & Linux Standalone

Detecting current SDK Tools version...

Pucynok 2.29 — IIpolec HalamTyBaHHSA HEOOXITHUX HANAIITyBaHHS

Jami obupaemo Windows — Vuforia Configuration (puc.2.30).
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Personal* <DX11=>

Window Help
; Next Window Ctrl+Tab
I Previous Window Ctrl+Shift+Tab
/] Layouts
i Vuforia Configuration Ctrl+Shift+V
Asset Store Ctrl+9

Package Manager
Asset Management
TextMeshPro

General
Rendering
Animation
Audio
Sequencing
Analysis

2D

Al

XR

ul

v

v

vV OV VWV VWV V WV V V VvV

Pucynok 2.30 — Bubip Vuforia Configuration

Haruckaemo Add License s nomgaBadHs JieH31].
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rade to Vuforia Engine 9.1.7 via Package Man:

o

Add License

PucyHok 2.31 — JTonaBanHs JieH3ii

HCpCXO)lI/IMO Ha CaﬁT, PEECTPYEMOCS Ta 3aXOAUMO.
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@ | O WomOrmiopfot x| B W Dmecprr i x | 4 - o x

€ C & developerwdsiacoms/aiviosn HOOUBGUE -

Home Pricing Downloads Library De:

Login
Login with your Vuforia developer account to downioad software,
get license keys and participate in the Vuforia community.

PTC, Inc. Resources Community AR Products

PucyHok 2.32 — Peectpatist Ha caiti

Hatuckaemo Get development key

License Manager P ———

Create a license key for your application.

Name Primary UUID Type Status v Date Modified
Pucynok 2.33 — OtprmanHs KiTto4a

Add a free Development License Key

License Name *

You can change this later
License Name Is required
License Key
Develop

Price: No Charge

Reco Usage: 1,000 per month
Cloud Targets: 1,000

VuMark Templates: 1 Active
VuMarks: 100

¥ By checking this box, | acknowledge that this license key is subject to
the terms and conditions of the Vuforia Developer Agreement.

Cancel

Pucynok 2.34 — JlonaBaHHs KiItoda
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Name

mary UUID Type Status v Date Modified

mrndmé4 N/A Develop Active May 09, 2020

Pucynok 2.35 — Otpumanuii Ko
Komiroemo kmrou
License Key Usage

Please copy the license key below into your app

ATSz1b7/////AARBmETyTcStUHivwxpPZagencMd0014Ita0c830TTGI2AGYVAF4TRY 81 rLXgZqHUOHSemt x+pA93 188 yhdgSFGCuYo?

Uw70Y£90cV8pIzTDSNCNSoLaYUot JRKOR1R k

7YBYt tWFQXGHPXIZ04mVFKgWUe 64qwItsaDhbKRrXUHadxDmbQmzOPsgS

Sq0k/ROtL5C2Fmgov997nogp31ldi+KXtnakKWoC1l1tT898/CaXAemMt POObRkHSkSX fL1WMWInlQt tKKdTamrhKOIEG/F80MUSmMiBcdl9YS

wIdhUp51r1PcYRWT]zSxJEkDp/yhADPnQODDig368x5qV0ijkISKLIAEAEM1dy

Plan Type: Develop

Status: Active

Created: May 09, 2020 22:08

License UUID: 3dbab26daf9547fe9a28bec3d0ag80727

Permissions:

¢ Advanced Camera
¢ External Camera
* Model Targets

¢ Watermark

History:
License Created - Today 22:08

Pucynok 2.36 — Beenenns minensii

Jlomaemo Kirou.
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rade to Vuforia Engine 9.1.7 via Package Man:

ATSzIb7/////AAABmfJy7jc
StUHivwxpPZag8ncMdO
0l41taOc890TTGJ2AqYV
hF4TRY8irLXjgZgHUOHs
emtx+pA9jl88yhdq5FGcu
YO7Uw70Yf90cV8pJzTD
5NcN9oLaYUotjK9RIRap
HdMTk3WWMvWeu7YBy
ttWFgXqHpXIZo4mVFKg
WUe64qwlitsaDhbKRrXU
WadxDmbQmzOPsg8Sq0
k/ROtL5C2Fmgov997nog
p3ldi+KXtnaKWoC11tT89
8/CaXAemMtPOObRkHsk
SxfLIWMw TmIQttKKdTa
mrhKOIEg/F8OMU9miBcd
19Y8wIdhUp51rIPcYRWT]
zSxJ8kDp/yhADPnQODD
ig368x5qVOijkIsKL9AEd8

Add License

MODE_DEFAULT -
1

Pucynok 2.37 — JlonaBaHHs Kiroua

2.2 Po6ora y Unity3d

Jns mouatky Tpeba cTtBopuTH Mapkep. i I[bOTO MANOEMO
HE3BMYAaWHUK 3 YiTKUMH MeEXaMH 4YOpHO-Oimmi mamroHok (puc.2.38) i
30epiraemo Horo 3 Oynb-sIKUM iMEHEM, HalpuKiIa, marker.



B)
Pucynok 2.38 — Ilpukiagu MapkepiB

Jns  3aBaHTaXCHHS  Mapkepa  IEpPeXoAMMO  Ha  CaiT
https://developer.vuforia.com/vui/develop/databases Ta nHaTuckaemo Add

Database. Etanu 3aBaHTa)keHHSI MapKepa-MiTKH BigoOpakeHo Ha puc. 2.39
—2.49.

License Manager  Target Manager

Target Manager

Use the Target Manager to create and manage databases and targets.

Pucynok 2.39 — Ilepexin Ha CaliT A7t 3aBaHTAXKEHHS MapKepa

License Manager  Target Manager

CTBOpIOEMO 00’ €KT 115 3aBAaHTAXCHHS MapKepa (MiTKH).

Target Manager

Use the Target Manager to create and manage databases and targets.

objt Device 0 May 09, 2020

Pucynok 2.40 — CTBopeHHS 00’ €KTy
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Add Target
Type:

Single Image Cuboid Cylinder 3D Object
File:

111.png Browse...

Jjpg or .png (max file 2mb)

Width:
1
Enter the width of your target in scene units. The size of the target should be on the

same scale as your augmented virtual content. Vuforia uses meters as the default
unit scale. The target’s height will be calculated when you upload your image.

Name:
111

Name must be unique to a database. When a target is detected in your application,
this will be reported in the API.

Cancel Add

Pucynok 2.41 — Bubip 300paskeHHs

obj1
Type: Device

Targets (2)

Add Target Download Database (1)

Type Rating Statusv Date Modified

1selected

B orow 2000500 222339 single Image Active May 09, 2020 2223
v & photo_2020-05-09_22-21-41 single Image Active May 09, 2020 22:22

Pucynok 2.42 — ®opmyBans 6a3u MapKepiB
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Download Database

1 of 2 active targets will be downloaded
Name:
obj1

Select a development platform:

Android Studio, Xcode or Visual Studio

® Unity Editor
Cancel Download
Pucynok 2.43 — 3aBanTa)keHHS 300pa’keHb JO CHCTEMU

3axomumo o Unity Hub ta iMmnoprtyemo naker Vuforia.

SampleScene - Android - Unity 2019.3.13f1 Personal* <DX11>
Assets GameObject Component uGUI Window Help

Create >
Show in Explorer

= Open

= Delete

i Rename
| Copy Path Alt+Ctrl+C

Open Scene Additive
View in Package Manager

Import New Asset...

Import Package >
Export Package...

Find References In Scene

Select Dependencies

Refresh Ctrl+R
Reimport

Reimport All

Extract From Prefab

Run APl Updater...

Update UlElements Schema

il Open C# Project

'orites |Assets > Resources

WA Anbaviall

Pucynok 2.44 — Haruckanus Switch platform

Jani immoptyemo HeoOXigHy 6a3y MapKepiB.
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__Al_|| None | Cancel | Import.

Pucynok 2.45 — IMnopT 00’ €xTiB
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Pucynok 2.46 — IlepeBipka 3aBaHTa)KEHOT0 00’ €KTa

Jomaemo 300pakenns jo npoekty Vuforia Engine — Image target.

Copy
Paste
Rename
Duplicate
Delete

Select Children
Select Prefab Root

Create Empty

3D Object

2D Object

Effects

Light

Audio

Video

ul
AR Camera

Camera
Multi Target
Cylinder Target
Cloud Recognition
User Defined Target
Model Target
Object Target (3D scanned)
VuMark
Area Target
Ground Plane
Mid Air

PucyHok 2.47 — JlonaBanHs 00’ €xTa
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VY Type obupaemo from Database, y Database o0upaemo 300paxeHHSI.

© Inspector 3 i
@ v ImageTarget Static v
- Tag Untagged ~ Layer Default
v ).  Transform e
Position X0 YO0 Z0
Rotation X 0 Y 0 Z0
Scale o 1 e 1 i 1

v (| v Image Target Behaviour (Scri @ =*

rade to Vuforia Engine 9.1.7 via Package Man:

Type From Database v
Database obj1 -
Image Target (photo_2020-05-09_22-~ |
Add Target
» Advanced

v # v Default Trackable Event Hant @ 5t
Script DefaultTrackableEve
Consider target as visible if its status is:
Tracked or Extended Tracked -
Event(s) when target is found:
On Target Found ()

Listis Empty

photo_2ZU20-U5-UY_2Z-i°

fAne

v
0
s
o
4

Pucynok 2.48 — HanamryBaHHS MITKH y IPO€EKTI
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VY Asset Store oObupaemo Oyb-sikuii 6e3korroBHuit 3D 00’ ekt (puc.
2.49-2.53).

_#i Scene  awGame @ AssetStore i

4|r|cC L] Categories ~ | Sell Assets | Feedback | FAQ @ My Assets OpeninBrowser | English ~ | USD -

NEW TO UNITY? CHECK OUT THESE TOP PICKS FOR ALL EXPERIENCE LEVELS

&) unity Asset Store

Refine by clear filters

All Categories +

Pricing +

Unity Versions +

il
Pucynok 2.49 — Bu6ip 6a3u 3D-06’ekTa
b 9
3aBaHTa)KyeMO Ta iMnoptyeMo 3D-00’€ekT.
§ 1367 - 1ab1 - Android - Unity 2019.3.1311 Personal* <DX11>
ile Edit Assets GameObject Component uf Window Help
VB OO0 8 X [ Bcene] Groca |5 Do T coa -
= Hierarchy A i  #@Scene owGame @ AssetStore i
[ i € » C| | Cotegories ~ | SellAssets | Feedback FAQ | | @ My Assets OpeninBrowser  English =  USD =
v < lab1*

() Directional Light NEW TO UNITY? CHECK OU

&) unity Asset Store

You purchased this item on May 9, 2020,

Low Poly - Chess set
B y

@ Happy Pixels

khhkkk 5

(V] Add to List Share
mProject | B Console ai
[ LIRS

& Favaritas 4 Acoate \ Editns \ \hdada © imanaTamarTachise & kit

Pucynok 2.50 — Bu6ip 3D-06’exrta
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; Import Unity Package n
|
‘ ﬁ Low Poly - Chess set
¥ v BChess 4
v v BmFbx e
v B bishop.fox {EW]
v B board.fox (Ve
v [l king.fox (NeW]
v B knight.fox (NeW ]
v v ImMaterials {Hew
v @ Black.mat {New]
~ @ board.mat =
v [l pawn.fox {NEW|
v B queen.fox (icw |
v Erook.fox (]
v v ImMaterials {Hew
v @ background.mat {EW]
v @ Black.mat (el
v @ Chess board.mat [V}
v @ White.mat (el
v v WmPrefab {Hew
~ W@ bishop black.prefab (e
~ W@ bishop white.prefab (e
v W@ board.prefab (e |
v W@king black.prefab (e |
v W@king white.prefab (e
~ W@ knight black.prefab (Nex]
~ W@ knight white.prefab (e
v W@ pawn black.prefab (Niew |
| v @ pawn white.prefab (niew R
All_ | None Cancel Import

' Pucynok 2.51 — Imnopt 3D-06’exT

Jonaemo o6'exT Tak, mo6 BiH 3HaxoauBcs B Image Target.

Heraeny ST 6 scene W AsiatSion . W] =0ame T
+- Sracea S YW ie 0 5 - K e Gimes - Free Aspact ~ sce 81 Wour
@
9 Drectonal Light
£ ARcumara
» @ imageTarger
rfect | Ganle

== £l
sy

a wn mace  ngente e seon |

Faverites + ascets | Cress + Prefab
O Al Mo
oA

Mokl
L Anpaat
v - Assats
vimCress | aopue.  bancs e Sacnue b e g vace
s

——

Pucynok 2.52 — 3D-00’€KT y IpOEKTI
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3armyckaeMo, BMHKaeMO Kamepy 1 Ha TenedoHi (abo po3apyKoBaHy)
BIZIKpHBAEMO Ty KapTHHKY, 1110 3aBaHTAXKHJIH.

B -0 Ao - Uy 20193131 Pesonal <OK11»
Fie Gt Auets GameObiect Component uGUl Window Help

Pucynok 2.53 — Pe3ynbTaT J0MOBHEHOT PEabHOCTI
2.3 3aBaaHHs 10 BUKOHAHHS

HeoOxiaHo 3a HaBeeHUM NPUKIaIoM nonatu 3d - Moaenb
aBTOMOO1ITIO SIK 00’ €KT JIOMOBHEHOI PEalIbHOCTI.

2.4 3micT 3BiTY

3BIT HOBUHEH MaTH TaKl CKJIAI0BI:
— TUTYJLHUN JIUCT;

— MeTa poboTH;

— pe3yabTaT BUKOHAHHSI 3aBJ/IaHb.
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