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«CTtBOpeHHST  poOOTH30BAHOI  CTaHIi B  MPOTPAMHOMY  CEPEIOBHIII
RobotStudio» meroanuni BkaziBku 10 nadopatopHoi podoTu Ne 7 3 kypey “I'myuki
KOMIT'IOTEPU30BaHl CHCTEMH Ta POOOTOTEXHIKA I CTYJACHTIB CICHMIAIBHOCTI
151 «ABTOMaTH3aIis Ta  KOMIT IOTEPHO-IHTETPOBaHI  TexHojorii» / YK
P.1. Muxatinummun, B.b. Caskis. — Tepronus: THTY, 2019. — 19 c.

Peniensent: a.1.H., mpodecop Cryximsik I1. /1.

MeroanuHi BKa3iBKH PO3MNIAHYTO 1 CXBAJIGHO HA 3acilaHHl  kKadeapu
aBTOMAaTH3aIlli TEXHOJIOTTYHAX TPOIECIB Ta BUPOOHMIITB.

CxBaJlecHO 1 PEKOMEHAOBAaHO 10 JpyKy HaykoBO-MeTOIWUYHOIO pajoro
(hakynpTeTy NpUKIATHUX 1HGOPMAIHHNX TEXHOJIOTIH Ta €JIEKTPOIHKEHEPIi.
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IIpaBusia TexHiku 0e3neKu

Jlo nabopaTtopHMX poOIT CTYACHTH JOMYCKAalOThCA TUIBKH 3 JO3BOJY
BHKJIaJa4a B HOTO MIPHUCYTHOCTI a0 1HXEHEpa.

[Ipn BUKOHaHHI POOOTH CTYNCHTH TMOBWHHI BUKOHYBAaTH HACTYMHI BUMOTH 3
TEXHIKHA OE3MEKH.

1. Ilepen mouatkoMm poOOTH:

1.1. [TpuBecTr B MOPSIAOK ONAT: 3aCTIOHYTH PYKaBH, 3aPABUTH OJAT TaK, MO0
He OyJIO 3BHCAIOUMX KIHIIIB.

1.2. Ornsgayta pobode MicIle, BIEBHUTHCS Y BIICYTHOCTI MOKIUBHX
MIEPETIKO/T HA TTUISIXY PYXOMUX BY3JI1B.

1.3. Tlepekonatnch y MPaBWIBHOCTI 1 HAaAIAHOCTI M €THAHHA 3’ €THYIOUHX
KaberiB.

1.4. IlepeBipuTH HAAIHHICTH 3a3EMJICHHS.

2. Ilig gac pobotH:

2.1. BukonyBatu poOOTy y CyBOpIi BiIITOBITHOCTI 3 OTPUMAHHUM 3aBaHHSIM.

2.2. 3a00pOHAETHCA:

" 3JIMIIATH BKJIOUCHE 00JaHAaHHS 0€3 Harsaay;

" TPOBOAMTH CAMOCTIHHO PEMOHT O0JIaIHAHHS,

"  OE3KOHTPOJIFHO MaHIMYJIOBATH KJIaBIaTYPOIO.

2.3. He Opatu 1 He nepeiaBaTv uepe3 YCTaHOBKY Oy ab-SIK1 PESIMETH.

2.4. Tlicns BBOMY TEKCTY KEPYyHOUOi MPOrpamMu MEPEBIPUTH TPABWIBHICTH il
poOOTH B IOKPOKOBOMY PEXKHMI.

2.5. Ilpn BUHHWKHEHH1 B TIporieci podotm 300iB, poOOTY MOTPIOHO HEraiHO
TPUTTHHUTH.

3. [Ticist 3akiHYEHHS POOOTH:

3.1. BuKIOUHMTH €1eKTPOOOIaIHAHHS.

3.2. TlpuBecTu B mOpsAI0K poOoUe MICIIE.

3.3. TloBinoMuTH BUKIAAa4y TMPO BCl BHUABICHHI HEAOMIKH Yy poOoTi
00JiaIHaHHS.
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JlabopaTopHa pobora Ne 7.
CTBOpeHHS po0OTHU30BAHOY CTAHIIIT B MPOTrPAMHOMY CepeA0BHIII
RobotStudio

Mera poboTH: OTPHMAaHHSA CTYJICHTAMH HAaBHYOK MPOCKTYBAHHS, MOJCITIOBAHHS Ta
MPOrpaMyBaHHS POOOTOTEXHIYHUX CUCTEM 3a nonmomororo RobotStudio.

1. CTBopenHs po00oTH30BaHOT cTaHLIl 32 HonomMororw RobotStudio

Bukonyroun HacTymHI KPOKH, JIIOAWHA 3MOXKE PO3POOUTH Ta 3MOJCTIOBATH
poOOTH30BaHy cucTeMY 3a gomoMoror RobotStudio:

Kpox 1: BuGepith Ta iHTETpyHiTe podoTa 13 Oasm manmx RobotStudio Ta
THTETPYHTE HOTO Y CEPENOBHUIIE (CIICHY ).

Kpoxk 2: Bubepith tHCTpyMeEHT (13 0asm ganmx RobotStudio abo BuzHaueHwmid
KOPHUCTYBAueM IHCTPYMEHT) Ta MPHEAHANTE HOTO 10 podoTa.

Kpox 3: immopryiite HeoOXigHe momomidkae oOjagHaHHSA (HAMpUKIa,
KOHBeEP, a00 TO3UIIOHEP ETAI UH THIITHH MEXaHI3M).

Kpok 4: BusHauTe KOHTPOJEP IJIA THTETPOBAHOTO PoOOTa Ta MOTOMIKHOTO
00JiaIHaHHS.

Kpoxk 5: ctBopith nesxi 3D-mozeni, axi Oy1yTh BAKOPUCTOBYBATHCS SIK poOoUi
00'ekTH B POOOTOTEXHIUHIA CHCTEMI, BHKOpPHUCTOBYIOUHM 3acobm RobotStudio
(manpukian, 3D-kyOukm).

Kpoxk 6: Bu3HaAUTE MUTHOBI TOUKH (TIOJIOKEHHS Ta OPIEHTAIIIO 1THCTPYMEHTA B
0a30BUX TOYKAX), Kl pOOOT MOBUHEH "HOCATHYTH".

Kpox 7: 30pieHTyHTe IHCTPYMEHT Ha KOXHY ©0a30By TOYKY Ta 3HaHIITh
BIJIMTOBIHY KOH(ITYPAIlIIO CTPYKTypH podOTa B MEXaX KOKHOI 0a30BOT TOUKH.

Kpoxk 8: cTBOpiTh TpaekTOpii, K1 pOOOT MOBUHEH "TIPOUTH "

Kpok 9: 3moaenioiite pyx po6oTa 1Mo CTBOPEHOMY IIUIAXY.

Kpoxk 10: nepernsgubTe crBOpeny nporpamy RAPID.

KoxxeH 3 BOChMH BHIIE3a3HAUCHUX KPOKIB Oyjae AceTani3oBaHHiT HaOOpOM
pucyHkiB (3 RobotStudio®) mns mpukiaay Ta Kpamoro po3yMiHHS.
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1.1 BuGepitp Ta iHTerpyiite podora i3 6a3u ganux RobotStudio Ta iHTerpyiite
HOr0 y cepeoBHIIE

g i ey ey ey fi

Puc. 1 Bubip ta inTerparis podora y cepeOBHLue

Created by Universal Document Converter
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1.2 BuOepithp iHcTpymenT (i3 0a3su nmanux RobotStudio a6o Bu3HaueHmii
KOpPUCTYBa4yeM iHCTPYMEHT) Ta npueaHaiiTe iioro 10 podora

PH2->- [Unsaved Station] - ABE RobotStudio 6.05 = a %
m Home | Mocelng  Smultion  Costrollee  RAPD  Addns e @
> o 9 B - 3 Task (Defauty [} e View
i * , pe Wierld @D
@ @ G B b FLE I R o st
Import at t Fame Tawgst Pah Other . s ; raphes
Ubrary + Lbrary * Geametry - Lo tat Ta Tool =l . TRT PR T ramesas -
B | use ' Path Frogrammieng 5atngs Controlkee Frethand Graphks
[ tayout [ . | ecuipment » |Tools Al =
I tunset 5 . 2 R .
Machari -
s &
toations.
. . 3 BB smart
% | trowse for Lhrary..  Cales .
sensors Grigper
s
{ ‘/
Sizel 022 Sinzel water 22
MBS Gripper  MOPWRNIGY  lscPista smal
Bingel
Curve Thing myToce my o
W T x
propelir table =
v ime Category N
i) Lianse iematoe School Editon 15201783746 AM Ganoral
1) New station created 6/15201783753 AM Genesal
1) Ingontsd C1Program Fikes DESHABB industial ITFodobes I 6.120_G_02r 615201783857 AM Geneeal
Selechon v+ Sep Mode = UcS: station, 1100 000 000 MOreL = 11900, £100 = fo00 - \WOBEzweky0 ~

Puc. 2 Bubip incTtpymenTa s pobota

Vd9o-~-= [Unsaved Station] - ABB RobotStudio 6.05

- o
E Mo Modeing  Smulstion  Cootroller  RAPID  Adddns * @
3 Y | ’ 2 Workd HNew view
r A=A AP RIS 1 et o T
Ubrary + Library Geometry ’ B tat TR PAIL 10T ramesae
[ Path Frogramming Settings Controller Freehand Graphics
Layout | PathsdTargets | Tags 5 x| Viewl x -
T 1unsaved Staton]”
Me §
b 5 Re1600_6_120_12 @
o7 WyTeal
R
& | Lopy
Y
% | Disconnect L ooy
| Ysbbe 1RBIE00.6_120_02
R | Sine RB1600X
b IRB1&
s IRB1E00K
\ | Position 4 IRBIE00K
o | Modity Mecharism 1RB1600K
L 4 g IRB1600X
v Detectable by Semsars 1RBIE00K
I s M| meteoon2
g : Link?
¥ L2
H Linkd
M o |
@ s
T Links
e X
Output = x
Show messages fiom Al messages - Time Category A
) MyTacl detached fom LinkE 6/1520178:45:16 AM General
1) Uisdio: My Toel detached fiem Link§ 615201784521 AM Geneesl
i) My Toel detached fom Lnk§ 6115201784526 AM General .
WiTool detached from Liks Selection Level. * Sp Made * | UCS: Station 938 Q2 59734 0.00 Movel * * ¥1000 * 2100 * toolD * \WOB=wobid *

Puc. 3 [Ipuegnanas iHCTpyMEHTa 10 poboTa
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1.3 ImnopryiiTe HeoOXiaHe AoMOMiXKHe 00JIAaJHAHHS (HANPUKJIAA, KOHBeep ado
MO3MLIIOHeP AeTaJsli UM iHIIUIl MeXaHi3M)

ﬁ"‘ —» » Stati B! botSt o
[ﬂ ‘ =4 o L7 L) oot B @ ‘;
L'::y y T
—~ \
& 3 L

n

-

¥

Puc. 4 ImnopT nmozwuttionepa 3 610110TeKH ABB

B iamomy Bunaaky:

......
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Puc. 5 ImnopT po6ouoro o6'ekra 3 610110TeKH
1.4 BuszHaute KOHTpoJiep AJs IHTErpoBaHOro podoTa Ta JAOMOMIKHOIO
00J1aAHAHHS

Create System From Layout X

System Options
Configure the system options

Edit
Options... TaskFrame(s) aligned with

IRB1600_6_120__ 02 v

Summary

System Name: System5
Using Media:
Media:
Name: ABB Robotware
Version: 6.05.0129
Options:
RobotWare Base
English
Drive System IRB 120/140/260/360/910SC/1200/1400/1520/1600/1660ID
ADU-790A in position X3
ADU-790A in position Y3
ADU-790A in position Z3
Axis Calibration
IRB 1600-6/1.2

Help Cancel <Back Finish

Puc. 6 BusnaueHHa KOHTpoJIepa A1 IHTETPOBAHOTO poOOTa Ta TOMOMIKHOTO
o0nagHaHH:A
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1.5 CrBopits aesiki 3D-moneni, siki OyAyTh BHKOPHCTOBYBATHUCS $IK Po00Ui
00'ekTH B pO0OTOTEXHIYHIIl cUcTeMI, BUKOPUCTOBYHYH 3aco0u RobotStudio

[sis | @
B @ & G C P Reideriep b iy ' h: i
s @ G un ™ R
sy Modeling v 1
5 tnsave d Staton]®

_J 3 "" Eculvve—nl.poimu
O o
¢ Pyramid

Modeling | Tags | . x

2 | Moddling | Ta

Puc. 7 Ctopenns nBox 3D-monaen — ky0 1 MAIIHIP, BAKOPHCTOBYIOUH 3aCO0H
RobotStudio
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1.6 BuzHaute 0UILOBI TOYKH (MOJIO’KEHHSI Ta OPIEHTALIIO
0a30BUX TOYKAX), IKi po0OOT MOBUHEH ''HoCcATHYTH"

IHCTpyMeHTa

VDda-~- = [Unsaved Station] - ABE RobotStudio 6.05 o x
“ Mocelng S etril b adh Y
. - v [ Tak T ROBIS/temS) 8 v o viow
¥ P e ks W st
8 impoe MO Syecvor - . Grih
vy - Ubtary MO ot e Qi BaRd TN o, -
ontrelkse Tredhand Graphics
- = == Create Target
| Loyout | Pathiaargets | Tage = x| View e Y =
B (unsaved Stason)
Mgt (§ Create Jointtarget
v 6.0tz | € S
af MyToal & Create Targets on Eége
panen Create targets along ecges of surtaces
& Pat
& Pan2
P rsble_and_iture_140
..
| Output 3
Show massages hom Al messages - Time Catagery
1) Systems {Staticn) 10040 - Program loaded 15201721200 AM Eventlog
1) Solid created Pare_t) 615201791322 AM General
1) Solid created (Part 2} W15201721725AM Geneeal >
Sold sreated (Part2) Sewcuon Lavel ™ Snap Mode | UCS: Station. |{177163 26056 000 Mowet. * % vi000 = 2100 ~ om0 © wotpewceid * [ EREE
Y EEEE [Unsaved Station] - ABB RobotStudio 6.05 a y
H e | Modeing -9

e 0 Teachs Thiget Task T ROIEATEmS) Q World .
'::4 o > Werkcbeat  wobjd Lot o &
. “ Bw *® ool My Gl T Dok R

Path Pro Satngs il Froshand

| Creste Target
Retecnnce
World

(] Alga Targetwit cicrest Pan
Postion men)

o1 7133 e
Onentaton (deg)

a8 sloo
Pors

Pomt t
Poinl2
Peinl3
Pont 4

.80

<loon

Clewt

| Layout | PathiaTargen
T (Unsavea stasen]”

[ 10

&) IR81600_6.120_02
&7 MyToal

o PaLl

P Par2

P tsblo_and_ttura_140

Show measages fom A messages

i) Systonns (Staton) 10080- Program koaded
©Solid created (Part_t)

1) Solid created (Part 2)

Time

615201781200 AM
615201791322 AM
616201791725 AM

Categoey
Evsatlog
Geneeal
General

Sedection Level * Stap Mode * | LCS: Station (84172 146 %2 30000
| Loyt | PatmaTargets
I (Unenved Stabor)
(. Stavion Elaments
4 ) Syvemt
4 gu Y_ROBI
v [ TooMa
4 4 Weaobjecks & Teagetn
+ 1 wobjo
4 Ls wobio_ot
@ Tagu10
@) Tagn 20
@) Targe 3
@) Targer40
(3 Poths & Pracedures

s x| viewt x

Puc. 8 Busnauenuns 6a30BuX TOUOK poOOTa
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1.7 OpienTtyiiTe IHCTPYMEHT HAa KO:KHY 0a30By TOUKY Ta 3HAWIITh BiANOBiAHY
KOH}Irypamiro CTpyKTypH podooTa B Me:Kax KOKHOT 0a30B01 TOUYKH

{Unsaved Station] - ABB RobotStudio 6.05

Rotate: Target_ 10
Ruturvnce
Local

Rotale around. .2
000

fois

Rotston (deg)
(i-]

[ Stbon Elements
4 &1 Systems
4 &y T_ROBI
{8 Tookat
4 4§ Wodkabjects & Targets
4 Ty wobj0
4 g wobi0_of
@ Targer 10
@ Teom 0
@ Tangetx
@ Tage 8
 Pahs & Procadues

Show messages fiom AT messages - Time Categery o}
1) Solid created (Pan_2) 15201731725 AN Ganeral
1) 4 wrgetis) created no exemal ams values. no robot conbguraton 201791918 AM General
i) Object rotated [3) 5201792350 A Ganeeal
Setecion Leval. - Soap Mode -, LiCs Station 641 72 14852 30800 v S e— |
s {Unsaved Station] - ABB RobotStudio 6.05 3y
" AApic Ad Mo, s
o g - - : s =
&P | seiectRovot Configuration ox & N e @
apg B Mt Othe Mu G
beary Crohgirabons
d ¥
layout | B Cig2 321
= g3 (128
Unsay v
it 2 Ciga 1oy
[ St
« €l 52
‘o

1 ] chics Tima
4% Joimvalues
4 Pravous Curram

ook

Show mussages fom AF messages Caegory ~
1) Solid crested (Paet_2) Genersl
D 4wy sreated, 00 examel wis vaes. w0 oot conkreation Genecal
i) Oojoct rotated (13} General
; i~ Snap Mods = Ucs suton (4172 14632 30800 PP ~ aytost - wori-wens - | I
&Targets | Tage S x| View! x =

X iunsaved Staton)

4 Station Elaments.
4 & systams
4 4y T_ROBI
1§ Tookata
4 g3 Woskabjects & Targets
+ T woby0
4 T wabj_of
) Targer 10
@ Target 20
() Targer 30
(3) Target 40
) Paths & Pracedures

Puc. 9 BuznaueHHs opieHTaIli THCTPYMEHTY Y KOKHIH MIJTHOBIH TOYIN Ta
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koH(piryparii poboTta

1.8 CTBOpIiTH TpaekTOPIi, AKi poOOT MOBUHEH "'mpoiiTu"

[Unsaved Station] - ABE RobotStudio 6.05 " .
> @
) Workd
Wt 2 Q8 R A L Frame Size
; Contr olbes Freehand Graphics

Layot | Paths&tTargets | Tags = x| Viewt x 5
3} (Unssved Staton]

[ Station Elements
4 ] Systems

4 44 T_ROBI

) Tookdata
4 33 Workobjects 8 Targets
4 1o woby
4 1o wabj0_of
® Targer 10

4 (4] Pathe 8 Procedues
s S Pautled Create path |
w N ‘
e MITET TR
et Moved Taiget 30
we Move Target_80

Show messages fiom Al messages . Canagory A

1793408 AM
201793408 AN

1) SyssoemS Statinl 10151 - Program staded
1) Systems (Staton) 10122+ Program stopped

1) MyTool atached to RB1600_6_120_02 §15201733746 AM General
MyToul sttached to RE1600.6.120_2 Selacion Lewl * Saap Mads = | UCS: Station | 47261 47429 000 Mowst* * 990 * 31 * Mytool * wiobievon |
9 = [Unsaved Station) - ABB RobotStudio 6.05 e o
4PN

*Q5 Paok L

Paths&Targets | Tags s x

T [unsaved Staton)
A Stabon Elements
4 B Systems
4 43 T_ROBI
(il Tooldata
4 [ Workabjects & Targets
4 L wobjo
4 1o wabj0_of
) Taiget 10
%) Taet 20
%) Taget 3
9 TageL )
4 [ Paths & Procedures
« 7 path_10
=+ Movel. Target_ W

=+ Movel Target 20
=+ Movel Target 30
= Mavel Target 40

|

Output - X
Show messages fiom Al messages - Time Category A
) Conbguration assigned o Target 40 615201792616 AM General
) Path created [Path_10) 615201792824 AM General
i) 4 move instuctons) created 615201792831 AM Genersl

4 move instructions) created Selection Level * Snap Mode * | UCS: Station 68186 509.37 0.00 Movel * * ¥100 * 2100 * MyTeol * wobj=wes - [

Puc. 10 Bu3naute oguH a0o KuIbka TPAeKTOPIiH poboTa
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1.9 3moaesoiiTe pyx po06oTa 1o CTBOPEHOMY LLISIXY

[Unsaved Station] - ABB RobotStudio 6.05

5]

G b T4

Laycut | PatheliTorgets  Tags = x| View! x
% (Unsavad staton)
(@ Staban Eloments
4 B2 ystems
4 4y T_ROBI
(@ Teokdata
4 §@ Woekabjects & Targets
“ T wobj0
“YE

) syndvorize to BAMDL.

3
Messages fom AN messages
hguraton assigned 1o Target 40
created (Path_10)

bve insvuctions) created

14

* horoh 2

Time
615201792616 AM
[ 792824 AM
15201792831 AM

Casagory
Ganaral
General

General

Sefecton Level ~ Snap Mode ©  UCS: Station 68185 509 37 000

4 move instructioni

Synchronize to RAPID

4 E:] System5
4 #é] T_ROB1
4 | g] Paths & Targets
b o Path_10
4 [ ToolData
? MyTool
[&3 WorkObject

Name Synchronize Module Local Storage class Inline

Modul []

calibl [ PERS v

Cancel

Puc. 11 Imitamist pyxy po6oTta B3/I0BK T€HEPOBAHOTO MIIAXY
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1.10 ITeperasinbTe cTBOpeny nporpamy RAPID

Puc. 12 Tlepernsa ctBopenoi nporpamu RAPID

2. Xig podotu

1. OsnafioMuTHCS 3 TCOPETHUYHHM MaTepiajioM 3 TPOTPAMyBaHHS B CEPEIOBHIII
RobotStudio.

2. OTtpuMaTH I1HAMBIAyaJIbHUH BaplaHT 3aroTOBKH, JOJATKOBOrO 0OOJIaJHAHHS,
MPOMHUCIIOBOTO poOOTa Ta I1HCTPYMEHTA JUIsi BUKOHAHHS HWM 3aBJaHHS B
nporpamHoMy cepeaosuiiti RobotStudio.

3. BubepiTs Ta 1HTETpYiiTE poboTa 13 6a3u ganux RobotStudio Ta iHTErpyiiTe fioro y
CepenoBHIIE (CIICHY).

4. Bubepite 1HCTpyMeHT (13 ©Oasm gmanmx RobotStudio abo BuzHaueHWmIA
KOPHUCTYBAueM IHCTPYMEHT) Ta MPHEAHANTE HOTO 10 podoTa.

5. Immoptyiite HeoOXimHe AOMOMDKHE OOJIaAHAHHS (HAMPUKIad, KOHBEEp, abo
MO3UIIIOHEP ETANTl UM 1HIIUNH MEXaHI3M).

6. BwusHauTe KOHTpOJIEP I IHTETPOBAHOTO POOOTA Ta AOTIOMIXKHOTO OOIaTHAHHS.

7. CrBopiTh aeski 3D-mozaem, siki OyIyTh BUKOPHCTOBYBATHCS K PoOOUi 00'€KTH B
poOOTOTEXHIYHIN CHCTEMI, BUKOPUCTOBYIOUHM 3acob0u RobotStudio (mampukian,
3D-kyOukn).

8. BwuzHaure 1MIbOB1 TOUKHK (MTOJOKEHHA Ta OPIEHTAIIO 1HCTPYMEHTAa B 0a30BHX
TOUKaXx), AKl poOOT MOBUHEH "TOCATHYTH' .

9. 3opieHTyiiTe 1HCTPYMEHT Ha KOXHY 0a30By TOYKY Ta 3HAWAITH BIAMOBIIHY
KOH(}ITYpaIiio CTPYKTYpH poOoTa B MeKax KOXKHOiI 0a30BOi TOUKH.
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10. CTBOpPITH TpaEeKTOPIi, iK1 POOOT MOBUHEH "TIPOUTH "

11. 3mopaemntoiiTe pyx poboTa 1O CTBOPEHOMY IIUIAXY.

12. TlepernsubTe cTBOpPEHY nporpamy RAPID.

13. IlepeBipuTi poOOTY POOOTOTEXHIYHOI KOMIPKH Ta CUMYJTIOBATH i1 poOOTY.

14. Tlicns 3aBepiieHAss BUKOHAHHS JIa0OpaTOpHOi poOOTH CITiA MOKA3aTH BHKJIAAAdy
BUKOHAHE 3aBJaHHSA Ta O()OPMHUTH 3BIT.

3. Ilopsinok odopmiieHHs 3BITY

36im 3 1a60pamopHoi pobomu noGuHeH MICIMUMU:

1. Temy 1 meTy.

2. TeopernuHi BiIOMOCTI.

3. Pesynbrati BWKOHAHHA I1HAWBIAYAJBHOTO 3aBJaHHA Ta TIOCIITOBHA
THCTPYKIlISE WOTO BUKOHAHHSA 3a JOMOMOTOI0 30€pexkeHUX 300pakKeHb
€KpaHy.

4. BHUCHOBKH.

4. KoHTpoJbHI 3anMTaHHS

—

Ha mo srmmuBae nyHkT Reach npu BuGopi nmpommuciioBoro podora?

2. Sk mpwB’s3aTH 1HCTPYMEHT N0 MPOMUCIIOBOTO PpoOOTa 3a JIOMOMOTOIO
MEHIO?

3. B axoMy MEHIO 3HAXOAUTHCA TO3WINIOHEP JUIS IMIIOPTY B MPOTpamMHE
cepenouire RobotStudio.

4. SlkuM yMHOM MO’KHA CTBOpUTH nporpamy B RAPID?

Ha mo BmmBae posmimeHds pobounx 00’ €KTIB B POOOTOTEXHIYHOMY

KOMITJIEKC1?

6. Etanu npoBeneHHsS CHMYJIAII 3 EPETIISIAOM KOy IPOTPaMHU.

hd

PexomenaoBaHa Jritepatypa
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2017.


https://www.print-driver.com/?demolabel-en

17

5. Energy efficiency analysis of the manipulation process by the industrial
objects with the use of Bernoulli gripping devices / V. Savkiv, R. Mykhailyshyn,
F. Duchon, M. Mikhalishin // Journal of Electrical Engineering. — 2017. — No 68
(6). — P. 496 — 502. — DOI: 10.1515/jee-2017-0087.

6. Chatraci A. Optimal Control of Robot Manipulators. / A. Chatraei,
D.M.IV. ZAda. - 2011.

7. Siciliano B. Springer Handbook of Robotics / B. Siciliano, O. Khatib. —
Berlin : Springer, 2008. — P. 1631.

8. Muxaiinummun P. 1. Optimization of bernoulli gripping device’s orientation
under the process of manipulations along direct trajectory / P.I. Muxatinumms,
A. 1. Ilpous, B.b. Caskis // Bicauk THTY. — Teprnonuns, 2016. — Tom 81. — Nel.
—C. 107 -117.

9. Orientation Modeling of Bernoulli Gripper Device with Off-Centered
Masses of the Manipulating Object / V. Savkiv, R. Mykhailyshyn, O. Fendo, M.
Mykhailyshyn // Procedia Engineering. — 2017. — Ne187, P. 264 — 271.

10. Justification of Design and Parameters of Bernoulli-Vacuum Gripping
Device / V. Savkiv, R. Mykhailyshyn, F. Duchon, O. Fendo // International
Journal of Advanced Robotic Systems. — 2017. — Ne 14(6), DOI:
1729881417741740.

11. Experimental Research of the Manipulatiom Process by the Objects Using
Bernoulli Gripping Devices / R. Mykhailyshyn, V. Savkiv, M. Mikhalishin, F.
Duchon // In Young Scientists Forum on Applied Physics and Engineering,
International IEEE Conference. — Lviv, 2017. — P. 8 — 11.

12. Mexanizaiigs Ta aBTOMaTH3alllsl HABAHTAXYBaJIbHO-PO3BAHTAKYBATLHUX
poOiT: HaBuanbamit mociOuuk, Y.1: TpancmoptHi Ta HaBaHTaXyBaJIbHO-
po3BaHTaXyBabH1 3aco0m / 3a 3ar. pen. C.JI. Jluteunenka .-K.: Konmgop, 2016 .-
208 c.

13. Modeling of Bernoulli gripping device orientation when manipulating
objects along the arc. / R. Mykhailyshyn, V. Savkiv, M. Mikhalishin, F. Duchon
// International Journal of Advanced Robotic Systems. — 2018. — Ne 15(2), DOI:
1729881418762670.

14. Substantiation of Bernoulli Grippers Parameters at Non-Contact
Transportation of Objects with a Displaced Center of Mass / R. Mykhailyshyn,
V. Savkiv, F. Duchon, P. Maruschak, O. Prentkovskis // 22nd International
Scientific Conference Transport Means 2018. — Klaipeda, 2018. — P. 1370 —
1375.

15. Gasdynamic analysis of the Bernoulli grippers interaction with the surface
of flat objects with displacement of the center of mass / V. Savkiv, R.
Mykhailyshyn, F. Duchon // Vacuum. — 2019. — Ne 159, P. 524 — 533. — DOI:
10.1016/j.vacuum.2018.11.005.

16. Murray R.M. A mathematical introduction to robotic manipulation / R.M.
Murray, Z. L1, S.S. Sastry // CRC press. — 1994. — P. 456.

17. 3enxesnu C.JI. OCHOBBI YNpaBACHUS MAHUMYJIAIMOHHBIMU poboTamMu /
CJI. 3enkesnu, A.C. FOmenko // OCHOBBI yNpaBieHUS MaHHIYJISAITMOHHBIMHA
pobotamu. 2-¢ uza. — M.: Uza-so MI'TY um. H. D. baymana, 2004. — 480 c.


https://www.print-driver.com/?demolabel-en

18

18. Investigation of the energy consumption on performance of handling
operations taking into account parameters of the grasping system / R.
Mykhailyshyn, V. Savkiv, F. Duchon, V. Koloskov, I. Diahovchenko // 2018
IEEE 3rd International Conference on Intelligent Energy and Power Systems
(IEPS) — IEEE, 2018. — P. 295 — 300. — DOI: 10.1109/ieps.2018.8559586.

19. Analysis of frontal resistance force influence during manipulation of
dimensional objects / R. Mykhailyshyn, V. Savkiv, F. Duchon, V. Koloskov, I.
Diahovchenko // 2018 IEEE 3rd International Conference on Intelligent Energy
and Power Systems (IEPS) — IEEE, 2018. — P. 301 - 305. — DOI:
10.1109/ieps.2018.8559527.

20. Ko3zbipes FO.I'. 3axBaTHbie yCTpPONCTBA MU MHCTPYMEHTHI MPOMBIIIIEHHbBIX
poboros / HO. I'. Kossipes. — Mocksa: KHOPYC, 2010. — 312 c.

21. Tlpomp .1. 3axommoBaibHI MPUCTPOi MPOMHUCITOBHX POOOTIB: HABUAIbHHM
nocioamk / f.1. Tlpoms — Tepuonuns: TepHONUIBCHKHIA ACPKAaBHUM TEXHITHHMA
yHiBepcuTeT iMeH1 [Bana [lymos, 2008, — 232 ¢,

22. Muxaiimumua  P.I. OOrpyHTyBaHHA  mapamMeTpiB  Ta  OpI€HTAIi
CTPYMHMHHOTO 3axOILIFOBaYa MAaHINMyJIsITOpa JUIS aBTOMAaTH3allii BaHTaXKHO-
PO3BaHTAXYBAJIBHUX OTEparliii: aBToped. auc. Ha 3A00yTTS HayK. CTYICHS KaHI.
TexdH. Hayk : cmer. 05.05.05 “TligmimansHO-TpancmoptHi wmamwman / P.I
Muxaitnmumms. — Tepronins, 2018. — 21 c.

23. Muxaiimumua P, 1. Amamiz  MeToAiB  TUIaHYBaHHS — TPAEKTOPIH
manimyssatopis / P.I. Muxatinummn, B.b. Caskis // 30ipHuK HaykOBHX TIpailb
«ITepcnextrBH1 TexHoMOT1I Ta iprnaam» Jlymekmit HTY. — Jlymek, 2016, — Ne§
(1).-C. 61 -69.

24. Justification of the object of manipulation parameters influence on the
optimal orientation and lifting characteristics of Bernoulli gripping device / B.b.
CapkiB, P.I. Muxaiinummna, &. Jyxon, M.C. Mpmxaimumun // BicHuk
XepCOHCHKOTO HAIIOHATBHOTO TEXHIYHOTO YHIBEPCHUTETY. — XepcoH, 2017. — Ne
2(61).-C.98-104.

25. The analysis of influence of a nozzle form of the Bernoulli gripping
devices on its energy efficiency / V. Savkiv, R. Mykhailyshyn, P. Maruschak, F.
Duchon, L. Chovanec // Proceedings of ICCPT 2019, May 28-29, 2019. — Tern.
: TNTU, Scientific Publishing House “SciView”, 2019. — P. 66-74. — DOI:
10.5281/zenodo.3387275.

26. Justification of Influence of the Form of Nozzle and Active Surface of
Bernoulli Gripping Devices on Its Operational Characteristics / V. Savkiv, R.
Mykhailyshyn, P. Maruschak, F. Duchon // TRANSBALTICA XI:
Transportation Science and Technology. Lecture Notes in Intelligent
Transportation and Infrastructure. — Springer, 2020. — P. 263-272. — DOI:
10.1007/978-3-030-38666-5 28.

27. Rogowsky coil applications for power measurement under non-sinusoidal
field conditions / I. Diahovchenko, R. Mykhailyshyn, D. Danylchenko, S.
Shevchenko // Energetika. — 2019. -65(1), P. 14 - 20. - DOI:
10.6001/energetika.v6511.3972.


https://www.print-driver.com/?demolabel-en

19

28. Analysis of Operational Characteristics of Pneumatic Device of Industrial
Robot for Gripping and Control of Parameters of Objects of Manipulation / V.
Savkiv, R. Mykhailyshyn, P. Maruschak, F. Duchon, O. Prentkovskis, I.
Diahovchenko // TRANSBALTICA XI: Transportation Science and
Technology. Lecture Notes in Intelligent Transportation and Infrastructure. —
Springer, 2020. — P. 504-510. — DOI: 10.1007/978-3-030-38666-5 53.

29. Optimization of design parameters of Bernoulli gripper with an annular
nozzle / V. Savkiv, R. Mykhailyshyn, P. Maruschak, L. Chovanec, E. Prada, 1.
Virgala, O. Prentkovskis // Transport Means - Proceedings of the International
Conference. — 2019. — P. 423-428.

30. Control of a small quadrotor for swarm operation / A. Trizuljak, F.
Duchori, J. Rodina, A. Babinec, M. Dekan, R. Mykhailyshyn // Journal of
Electrical Engineering. — 70(1). — 2019. — P. 3-15. — DOI: 10.2478/jee-2019-
0001.

31. Protection of Digital Power Meters Under the Influence of Strong Magnetic
Fields / R. Mykhailyshyn, V. Savkiv, I. Diahovchenko, R. Olsen, D.
Danylchenko // 2019 IEEE 2nd Ukraine Conference on Electrical and Computer
Engineering UKRCON-2019 - IEEE, 2019. — P. 314 - 320. - DOLI
10.1109/UKRCON.2019.8879985.

32. Research of Energy Efficiency of Manipulation of Dimensional Objects
With the Use of Pneumatic Gripping Devices / R. Mykhailyshyn, V. Savkiv, 1.
Diahovchenko, F. Duchon, R. Trembach // 2019 IEEE 2nd Ukraine Conference
on Electrical and Computer Engineering UKRCON-2019 — IEEE, 2019. — P.
527 —-532. —DOI: 10.1109/UKRCON.2019.8879957.


https://www.print-driver.com/?demolabel-en

