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1. Onuc HABYAJIBHOI JUCHMILIIHA
PoGoToTeXHIYHI KOMIUIEKCH 1 CUCTEMHU

(na3Ba)

I'any3b 3HaHB, HAPSIM MiATOTOBKH, CNIeNiaJIbHICTh, OCBITHbO-KBaJli(iKkaliiHNii piBeHb

OcBiTHBO-KBaMiQiKaLIHHUN PiBEHb MaricTp

(baxanaBp, cHeriamicT, MaricTp)

CrnenianbHICTh 151 ABTomMaTu3auis Ta KOMII’'IOTEPHO-
IHTEerpoBaHi TEXHOJIOT il

OcBiTHs Iporpama ABTOMATH3AIlisl TA KOMII’IOTEPHO-
IHTEerpoBaHi TEXHOJIOTil

XapakTepucTHKAa HABYAJIBHOI TUCHUILTIHU

Bun Bubipkora
3aranabHa KIIbKICTh TOQUH 120
Kinbkicth kpenutiB ECTS 4
KibKicTh 3MICTOBUX MOJYJIIB 2

Kypcouii mpoekt (poboTa)
(sxm10 € B po60YOMy HaBYAIFHOMY ILIaHI)

dopma KOHTPOIIEO Icriur

IToka3HUKH HABYAJIbHOI AMCHUIJIIHM 115l J€HHOI Ta 3204HO0I (JOPM HABYAHHS

JeHHa (opma HaBUaHHS 3a04yHa (hopMa HaBYAHHS
Pik miaroroBku 2022
Cemectp 3
Jlex1iitni 3aHATTs 10 roJI.
[TpakTHyHI 3aHATTA - TOJ.
JlaGopaTopHi 3aHATTS 20 roJ.
CamocriiiHa poboTa 70  ropm.
InuBinyanpHi 3aBIaHHs - ToJ.
KinbKiCTh THKHEBUX ayIUTOPHUX 3 rom.
TOJIMH JUIs IeHHO1 (JOpMU HaBYaHHS

2. Mera Ta 3aBJaHHA HABYAJIHbHOI AMCIUILTIHU

HNucuumiina "PoOOTOTEXHIYHI KOMIUIEKCM 1 CHCTEMU' € BHOIPKOBOIO
HABYAJIBHOIO JIUCIMIUTIHOKO CcrelialibHOCTI - 151 ABToMartuzailisi Ta KOMIT FOTEPHO-
IHTETPOBaHI TEXHOJIOTIT y BHUIUX 3aKIagaX OCBITH TpH MATOTOBII (axiBIliB
OCBITHBOTO piBHS "Marictp".

Micye oucyunninu 6 peanizayii OCHOBHUX 3A80AHb OC8IMHLOI NPOPeciliHoi
npoepamu (OIIII).

Cepen OCHOBHHX 3aBllaHb OCBITHBOI MpO(dEciifHOI mporpaMu HEOOXiTHO
BUJIIJTUTH TaKi, SIK: BUBUYEHHA ONEpallifHUX CUCTEM YIPaBJIIHHS, aHAJI13 MOXKIMBOCTEH

PI3HMX KIHEMAaTHYHUX CXEM poOOTIB, PO3YMIHHS NPUHLMMIB (YHKIIOHYBAHHS



eJIEKTPUYHUX TPUBOJIIB, aHAJII3 MOXJIMBOCTEHN PI3HUX TUIIB OOYUCITIOBAIBHUX CHUCTEM,
PO3YMIHHSI TIPUHLMUIIB (PYHKIIIOHYBaHHS Ta poOOTa 3 PI3HUMH THIIAMU JIaTYMKIB
pPOOOTOTEXHIYHUX KOMIUIEKCIB, PO3YMIHHS NPHUHIMUIIB (YHKI[IOHYBaHHS CHUCTEMHU
yIpaBJIiHHS, pO3pOo0Ka aIrOPUTMIB KEpyBaHHS JIJI1 HAUTIIPOCTIIIOTO KOJICHOTO poboTa,
BUKOPUCTAHHS 3BOPOTHOTO 3B'A3KYy B KOHTYpl VYIPABIIHHS, NpUAOaHHS O0a30BUX
HABUYOK TMpOTrpamMyBaHHS HHU3BKOTO PIBHSA, IpOrpamMHa peajizailisi aJrOpuTMiB
KepyBaHHA 3 BHUKOPUCTaHHSIM TOTOBUX 010J10TeK, MOpoOKa Ta HaJaroHKCHHS
peasli3oBaHUX AalTOPUTMIB 3a pe3yJbTaTaMH EKCIEPUMEHTAIBHUX JaHUX, OIlIHKa
SKOCTI peali30BaHUX aNTOPUTMIB. 3aBASKM BUBUCHHS BUILEBKA3aHUX MUTaHb, CTYJCHT
3m00yBa€ 3HAHHSI Ta HABWUYKH, HEOOXiMHI IS BHUBUCHHS IHIIUX, OUIBII
CHeliali3oBaHuX MpPoQeCciiHNX TUCIMIUIIH, a TaKoX HaOyBae HaBUK pPO3POOKHU 1
JOCIIJIKEHHS PEAIbHOT'0 HAUIIPOCTIIIOr0 POOOTOTEXHIYHOTO KOMIUIEKCY B LIJIOMY.

Micye oucyunninu 6 3abe3nevenui 0C8imHIxX iHmepecie 0cooucmocmi cmyoenma
3 0anoi Ol

Jlucrurmuiina € OHUM 3 OCHOBHUX TEOPETUKO-TIPAKTUYHUX KYpCiB 3 MaOyTHHOT
CHEIaJIbHOCTI 1 JO3BOJISIE CTYACHTY OCBOITH MOBY TeOpii 1 MPAaKTUKUA PO3POOKU
pOOOTOTEXHIYHUX  KOMIUJIEKCIB, CKJIACTH VYSBJIEHHS TMPO 3MICT MaWOYTHbBOI
CHE1aJIbHOCTI 1 MPEACTAaBUTH CBOE MICIE B MAaHOYTHIN mpari.

Micye oucyuniinu 8 3a0080J1eHHI BUMO2 3AMOBHUKI@ GUNYCKHUKIB YHIBEpCUMEmY
oanoi Ol

OckUJIbKY B MPOILIECi HABYaHHS CTYJIEHT OTPUMY€ 0a30B1 HABUUKH KOPUCTYBAHHS
onepauiiHUMH CHCTEMaMH Ta aJITOPUTMIYHOI PO3POOKU YHpPaBIIHHSA Ta MPOrPaMHOI
peasnizalii HU3bKOTo piBHS JUIsl pOOOTOTEXHIYHUX KOMILUIEKCIB 3 PI3HUMU CEHCOPHUMU
CUCTEMaMHU, TO MOTO pe3toMe 3al[IKaBUTh Oararbox 3aMOBHUKIB.

3a3HaueHe BHIE OOYMOBIIIOE HEOOXIJIHICTh O3HAMOMIICHHS CTYACHTIB, IIIO
HABYAIOTHhCS cremiaibHOCTI 151 ABTomaTuzaiisi Ta KOMIT IOTEPHO-IHTErpOBaH1
TEXHOJIOT1i, 3 OCHOBaMHU 1 TEHJICHIISIMH PO3BUTKY TEOpii 1 MPaKTUKH peaizarlii
POOOTOTEXHIYHUX CHCTEM.

Mema euknadoanusa Kypcy

Merta kypcy "PoOoTOTeXHIYHI KOMIUIEKCH 1 CHCTEMHU" TIOJiSira€ y BUBYEHHI
CTyJ€HTaMU 0a30BUX MPHUHIUIIB MPOrpaMyBaHHS POOOTOTEXHIYHUX KOMILIEKCIB Ta
OTPUMAaHHS HUMH TPAKTUYHUX HABUYOK IIOAO BHUPIIICHHS KOHKPETHUX 3aB/IaHb
oprasizaiii yrnpaBiaiHHsS pOOOTOM.

3aBaaHHsA KypCy



B pesynbrari BuBYeHHS mucMIUIIHA "POOOTOTEXHIYHI KOMIUJIEKCHA 1 CUCTEMH

CTYACHT IIOBUHCH:

o MaTH TOHATTS PO CUCTEMY YIIPABITIHHS;
0 3HATH OCHOBHI TUITH amapaTHOTo 3a0e3IeueHHs pOoOOTiB;
0 3HATH OCHOBHI THUIH JATYMKIB POOOTOTEXHIYHUX KOMIUICKCIB 1 MPUHIIMIIIB

iX (OYHKIIIOHYBaHHS;

o MaTH 3HaHHS POOOTH 3 TaTYMKAMU

0 MaTH 0a30Bi 3HAHHA MPOTPaMyBaHHS POOOTOTEXHIYHUX CHCTEM.

Ha0yTTsi KOMIEeTeHTHOCTEIA.

BinmoBigHO 10 OCBITHROI MpOrpaMy MIATOTOBKH (DaxiBIIB 32 CHELIaNbHICTIO
151 ABTomaTu3allisi Ta KOMI IOTEpHO-IHTETPOBaH1 TEXHOJOTi HaBYaJbHA JUCIUILTIHA
3a0e3neuye GopMyBaHHS (PaxOBUX KOMIIETEHTHOCTEM:

CuneniaabHhi (paxosi, npeameTHi) komnereHTHOCTI (CK):

CK1. 3partHicTh 31MCHIOBATH aBTOMATHU3AIlIO0 CKJIAJHUX TEXHOJOTIYHUX
00’€KTIB Ta KOMIUIEKCIB, CTBOpIOBaTH KiOepdi3M4HI CHCTEMHM Ha OCHOBI
IHTEJIEKTyJIbHUX METOJIB YIPaBIiHHA Ta IUGPOBUX TEXHOJOTIH 3 BUKOPUCTAHHAM
0a3 pgaHux, 0a3 3HaHb, METOJIB IITYYHOIO IHTEJIEKTY, POOOTOTEXHIYHUX Ta
1HTEJIEKTYaIbHUX MEXaTPOHHUX MPHUCTPOIB.

CKS8. 3acrocoByBaTd CydyacHI MaTreMaTH4yHI METOJM, METOAM Teopii
aBTOMaTUYHOIO KEpyBaHHs, Teopii HAAIMHOCTI Ta CHUCTEMHOIO aHajizy IS
JOCTIPKEHHSI Ta CTBOPEHHS CHCTEM aBTOMAaTH3allii CKIAIHUMH TEXHOJIOTIYHUMH Ta
OpraHizalifHO-TEXHIYHUMH 00’ €eKTaMu, K10ep(i13uIHUX BUPOOHUIITB.

Y pesyabTari BUBYCHHS HABYAJBHOI IMCHUILUIIHM CTYJeHT Hal0yae NeBHi
NPOrpamMHi pe3yJbTaTH, a came

PH1. CrBoproBatu cuctemu aBTOMaTH3allii, KiOepQizuuHi BUPOOHUIITBA HA
OCHOB1 BUKOPHUCTAHHS 1HTEICKTyaIbHUX METO/IIB yIpaBIliHH, 0a3 TaHUX Ta 0a3 3HAHb,
IUPPOBUX Ta MEPEKEBUX TEXHOJIOTIH, POOOTOTEXHIYHMX Ta 1HTEICKTYyaIbHUX
MEXaTPOHHUX IIPUCTPOIB.

PHY. Po3pobnsatu QyHKIIOHAIBHY, OpraHi3alliiiHy, TEXHIYHY Ta 1HPOpMALIHY
CTPYKTYpH CUCTEM aBTOMAaTH3AIl] CKJIQTHUMU TEXHOJIOTTYHUMHU Ta
OpraHi3alifHOTEXHIYHUMHU 00’ €KTaMH, pPO3pOOJIATH MNPOrpaMHO-TEXHIYHI Kepyroui
KOMILJIEKCH 13 3aCTOCOBYBAaHHSIM MEpEXEBUX Ta IHQOPMAUIMHUX TEXHOJOTIH,
MPOMUCJIOBUX  KOHTPOJIEPIB, MEXaTPOHHUX  KOMIIOHEHTIB, = pPOOOTOTEXHIUHUX
OPUCTPOiIB, 3aco0iB  JIIOJIMHO-MAIIMHHOTO  iHTepdeiicy Ta 3  ypaXyBaHHSIM

TEXHOJIOTIYHHUX YMOB Ta BUMOT JIO YIIPABIIIHHS BUPOOHHUIITBOM.



3. IIporpama Ta CTpPYKTypa HaBYAJbHOI JUCIUILIiIHH JJIs:

— MIOBHOTO TEPMIHY JIEHHO] (3a04HO1) ()OpMU HABUAHHS;
— CKOPOYEHOT0 TepMiHY JEeHHO1 (3204HO01) (OPMU HABUAHHSI.

Ha3Bu 3MicTOBUX MOYJTiB
1 TEM

KinekicTh rogux

JeHHa popma

3aouHa popma

TIDKHI | YCBOTO Y TOMY 4HCIIi yCbOTO y TOMY YHUCII
a1 | n| nmab | img | c.p. a1 | n | nab | imn | c.p.
1 2 3 4 |5| 6 7 8 9 10 (11| 12 | 13 | 14

3micToBui MOAy b 1. MexaHiuHa 4acTH

Ha ITPOMHKCIIOBUX POOOTOTEXHIYHUX KOMILUICKCIB

Tema 1. OcHOBHI
TEPMIHH Ta
BHU3HAYCHHSI.

3

20

2

4

12

Tema 2. Cxitazg ta
Oy/10Ba MPOMHUCIIOBUX
poOOTIB.

20

12

Pasom 3a 3micToBUM
Moaynem 1

4

8

24

3MicTOBHIA MOy b 2. YTIpaBIiHHS POMHUCIOBUMH POOOTO

TEXHIYHUMHU KOMILIEKCAMHU

Tema 1. JaTunku
inopmaii 3 | 20 |2 4 12
IMPOMHCIIOBHUX
poOOTIB.
Tema 2. Enementu
HITYYHOTO 1HTEJIEKTY
IMPOMHCIIOBHUX 3 20 2 4 12
poOOTIB.
Tema 3.
IIpoexkTyBaHHs
MIPOMHUCIIOBUX 3 20 2 4 12
pPOOOTH30BaHUX
CHCTEM.
Pa3om 3a 3micToBUM 6 12 36
MoayJeM 2
Ycboro ronus
Kypcosuii mpoekr
(poboTa) 3
IUCIAIIIIHA
Yceboro ronuH 10 20 60
4. Temu JadopaTOpPHUX 3aHATH
No HazBa Temu KinapkicTh
3/ TOJIUH
1 |BuByeHHs TpUHIUIIB pOOOTH OCHOBHUX JAaTYUKIB Ta 2
BUKOHABYHMX MEXaHI3MIB POOOTIB
2 | Po3pobka mporpamu ajist 3abe3neycHHs pyxy st podora Pololu 2
m3pi




3 | IIpomuciaoBi poOOTH Ta MaHINMYJISATOPH 2
4 | Po3poOka 3D 300paskens 3 EinScan Se 3D Scanner 2
5 | Komm’rorepHe  MonentoBaHHS ~ poOOTIB  Ta  CTBOPEHHS 2
koM 'torepHoi 3D moxeni podora 3 3D Printer Anet E12
6 | CtBopeHHs iHTepdeiicy mporpaMu yrnpaBiIiHHIM poOoTa 2
7 | Po3poOka nporpamu miist pobota anapoina XY Zrobot 2
8 | Po3pobka mporpamu jisi po6ora Makeblock Music Robot Kit 2
V2.0
9 | IIporpamyBanns podota LaserBot 2
10 | I[IporpamyBanus po6ota Makeblock XY Plotter 2
Pa3zom 20
5. Temu camocTiiiHOI po6oTH
No KinbkicTh
A/ HazBa Temn -
1 | Beryn 10 poOOTOTEXHIKH. 5
2 | Oco0aMBOCTI PO3BUTKY BITYM3HAHOT MEXaTPOHIKH Ta 5
pOOOTOTEXHIKH, POOOTOTEXHIYHUX CHCTEM Ta KOMILICKCIB
3 | Ctpareriunuii piBeHb yNpaBIlliHHS pyXoM. BripoBakeHHS 5
IHTEJIEKTY Ta TBOPYOCTI B pOOOTOTEXHIYHUX CHCTEMaX Ta
KOMITJICKCAX.
4 | 3aranpH1 OPUHIMIK Ta 0COOIMBOCTI NOOYI0BH POOOTIB. 5
5 | 3acobu ympasiiHHs poboTamu. OcoOIMBOCTI TOOYI0BU 5
IPUCTPOIB, OIM3bKHUX JO POOOTOTEXHIYHUX.
6 | Pexyneparis eneprii B mpuBogax. L tyuni m’s3u. 5
MikponpuBOM 1 HAHOTEXHOJIOTII.
7/ | MaTematudHi MoJielli pOOOTOTEXHIYHUX CUCTEM Ta KOMIUICKCIB 5
8 | MaremaTtu4Hi MoielIl pOOOTOTEXHIYHUX CHCTEM Ta KOMILJIEKCIB 5
y HOMIHQJIBHOMY Ta aBapiitHoMmy pexxkumax. KoM otepue
MOJICITIOBAHHS POOOTIB 1 pOOOTOTEXHIYHUX CUCTEM Ta
KOMILJICKCIB
9 | MeToau Ta eTanu MPOEKTYBaHHA POOOTOTEXHIYHUX CUCTEM Ta 5
KOMILJICKCIB.
10 | [IporoTunu rpynoBOro ynpapiHHS Y KUBIH IPUPOI 1 TEXHIII. 5
11 | VopaBmiaas poOOTOTEXHIYHUMH CUCTEMAaMH Ta KOMIIEKCaMHU. 5
12 | CymicHe NMKIJIOBE YIPABIIHHS MPUBOJIAMUA MAHIMTYJISITOPIB. 5
13 | Anapatai 3acobu ynpaBiaiHHS POOOTOTEXHIYHUMHU CUCTEMAMHU. 9)
14 | KoMOiHOBaH1 CUCTEMHU HEMEPEPBHOTO YIIPABIIHHS TPUBOJIOM 5
poOOTIB.
15 | Oco06auBOCTI AANTUBHOTO 1 IHTENEKTYAIbHOTO YIIPABIIHHS 5

3aco0aMu mepeMileHHs poOOTIB B pOOOTOTEXHIYHUX CUCTEMax
Ta KOMITJIEKCAaX




6. KoHTpOJIbHI NUTAHHS, KOMILUIEKTH TECTIiB /1JIs BU3HAYEHHS PiBHA

3aCBOCHHHA 3HAHDb CTyJICHTAMMU.

1. PoGOTOTEXHIYHMM KOMILJIEKC JJI1 OOCTEKEHHS IPYHTY.

2. Tlporpamne 3abe3meueHHs Ui MAaHIMYJISITOpa po3(pacoBKH MOJIOYHOI
MPOTYKITIi.

3. PoOoToTexHiuHa cMCTeMa BUMIPY MMOKA3HUKIB MIKPOKJIIMATY B MTALTHUKY.

4. TlpoToTum iHTENEKTyaJlbHOI CHCTEMHU HJsi POOOTOTEXHIYHOTO KOMILIEKCY
po3/1ayi KOpMiB Ha MOJIOUHIN (epmi.

5. EkcmeptHa cucrema poOOTOTEXHIYHOTO KOMIUICKCY JJiga PoOOTH Y
arpeCMBHOMY CEPEIOBHILII.

6. Po3poOka inTepdeiicy s  1HTEIEeKTyabHOI POOOTOTEXHIYHOI CHCTEMU
MOHITOPUHTY B TEINIMYHOMY KOMILJIEKCI.

7. IndopmariitHa cuctema yrpaBiiHHSI pOOOTOTEXHIYHUM KOMIUIEKCOM BUMIpPY
MOKA3HUKIB MIKPOKJIIMATy B TETUTHIII.

8. ImTepdeiic ms iHTENEKTyaIbHOI pOOOTOTEXHIYHOT CUCTEMH Bi3yaizarlii.

9. IligBumieHHsS €QEKTUBHOCTI POOOTH Ta PO3PAXyHOK POOOTOTEXHIYHOTO
KOMILIEKCY 1o copTyBaHHI0 npoaykuii AITK.

10. PoGoToTexHiuaMi KOMIUIEKCY Jutst 30upanHs npoaykiii AITK.

11. PoGoToTexHIuyHa aBTOMAaTU30BaHa JiHiA (pacyBanHs npoaykiii AITK.

12. PoGoTOTEXHIYHMII KOMIUIEKC Ta TMpOorpaMHe 3a0e3NeyeHHs] YIpaBIiHHS
TEXHOJIOTTYHUM TporiecoM B ramysi AIIK.

13. IndopmarniiiHa cucTeMa YNpaBIiHHA MAHIMYJISTOPOM I TEPEMIIICHHS
npoaykiii ATIK.

14. PoGoToTexHiuyHa cucTemMa ckiaayBaHHs npoaykiiii AITK.

15. Indopmarniiina cuctemMa il YNPaBIiHHA POOOTOTEXHIYHUM KOMIUIEKCOM
pUOHPAHHS KOPMIB.



HYBIII Ykpainu
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«bnank mecmoesux 3aeoanvy

HAIIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB TA
NPUPOJOKOPUCTYBAHHSA YKPAIHU

HHI EnepreTuku, aBTOMaTUKU 1 €eHEPro30epeKeHHs

crieniaabHicTs ABTOMATH3allis Ta KOMII' FOTEPHO-IHTETPOBAaHI TEXHOJIOTT

CDopMa HaB4YaHHA JCHHa

Cemectp 3 Kypc 2
OC «Marictp»

Kadenpa ABromarnku Ta pOOOTOTEXHIYHHUX cHCTEM iM. akan. [.I. MapTuHeHKa

Jucuumiina POOOTOTeXHIYHI KOMIUIEKCH i CHCTEMU

Buxknamay (_ Bonbor IM. )

«3aTBEpPIKYIO» g
3aBinyBau kadeapu S (_ Jucenko BII. )
«25» __ mpasHa 2023 p.
Bimer Ne___
IuTanns 1. 3 CJIEKTPUYHUI JBUT'YH
IHTepakTHBHI poOOTHM Ha BIAMIHY Bifi OIOTEXHIYHUX 4 cucTeMa IPOrpaMHOro KepyBaHHs
MalTh OPHCTPOI MHaM'sAiTi  JUII  aBTOMATUYHOTO 5 iH(OpMaIliiTHO-BUMIpIOBaIbHA CHCTEMA
BUKOHAHHS OKpPEMHX Jill 1 MOXYTb YIPaBISATHCS IMurtanus 9.
TI0YEProBO ONEPATOPOM a60 ABTOMATHYHO. Braxite  3ailiBuifi THmD  an8  poOOTH30BaHUX
1 | Tax GiOTEXHIYHUX CHCTEM:
2 Hi 1 KOMaH/IHi
ITuTanns 2. 2 IHTEJIeKTyaIbHI
3a TUIOM YOpPaBIiHHS POOOTEXHIYHHX CHCTEMH 3 KOTiIo0qi
TOJUIIOTCS Ha: 4 HaIiBaBTOMATHYHI
1 | aBromarn4ni 5 | mewma 3aitBoro tumy
2 aJanTUBHi [Turanns 10.
3 OioTexHiyHi Po6oTH, 110 pU3HAYEHHI /11 BAKOHAHHSI TEBHOT,
4 IHTEpaKTHBHI JKOPCTOKO 3aIpOrpaMoBaHOi MOCIIIOBHOCTI ONeparlii,
5 BCi nepestiyeHi Buile TEXHOJIOTiYHOTO MPOIIECY, HA3UBAKOTHCS - (C6ill
IuTanns 3. eapianm 6i0nogioi).
(céili  eapianm  6i0no¢idi) —cKiagoBa YaCTHHA [Muranns 11.
MaHilynsaTopa, MNpU3HAYEHa Ui 0Oe3mocepeHbOro Jlo SKOro THIy BiIHOCHTBCS POOOT, IO 300paxxeHumit
3aXOIUTIOBAaHHS W yTpUMaHHS  00'eKTiB, IO Ha MaTIOHKY
HEePEeMIIYIOTECSl y TIPOCTOPi, a TaKoXX BHKOHAHHS -
PI3HUX TEXHOJIOTIYHUX, CTCIiATbHUX 1 JOCITITHUIIBKAX ! . p
orepartii. Ty o y
IMutanns 4. ¥ -
(céili  eapianm  6i0noeidi) — TPUCTpPiH, IO "W
HpU3HAYEHNIT JUISt 3aXOINTIOBaHHS 00'exTiB &T
MaHIIyJIIOBaHHs, HaIiifHOrO iXHBOrO BTPHMAHHS B 'S
npoleci 3MiHM NPOCTOPOBOTO MOJIOKEHHS, a TaKOXK \
3a0e3reyeH sl TXHbOI YCTAHOBKH i3 33/1aHOI0 TOYHICTIO
110,10 0a30BHUX OBEPXOHb. ‘
IIuranns 5. 2 L
[IporpamMa 1 MonemOBaHHA POOOTOTEXHIYHUX
CUCTEM [Muranns 12.
1 WinOLPC BkaxiTh BiAMITHI 03HaKH POOOTIB:
2 ABB RobotStudio 1 ABTOHOMHICTB
3 Microsoft Robotics Developer Studio 2 PYXOMICTh
4 PC ROSET 3 YHiBepCaJIbHICTh
[Tutanns 6. 4 MOi0HICTH
CKiTbKH 000B'SI3KOBUX MPABHUII MIOBEIIHKH 11 POOOTIB 5 AN TUBHICTH

BU 3HAETE - (Coill sapianm i0noeioi)

ITuranns 13.

ITutanns 7.

[HdopmamniiiHo-BUMIpIOBalibHA, 200 CEHCOpHA cUCTEMa
- IIe ITYYHI OpTaHH MOYYTTiB poOO0Ta, MPU3HAYCHI IS
CIPUHHATTS W TepeTBOpeHHs iHdopMmalii mpo craH
30BHIIIHBOTO CEPEOBHUILA if caMoro podoTa.

(ceiti eapianm 6i0no6idi) - aBTOHOMHHI TIPUCTPIit, 110
CKJIAZIA€ThCSl 3 MEXAaHIYHOIO MAaHIMyJIATOpa i CHCTEMH
yIpaBIiHHSA 110 HepernporpaMoBy€eThCs,
3aCTOCOBYETHCS JUISl TIEPEMiLlIeHHs 00'€KTIB y TIPOCTOPI
1 JI71sl BHKOHAHHS Pi3HUX BUPOOHMYHX IPOLECIB.

1 Tax [Muranns 14.
2 Hi [lIty4nuii iHTENeKT poboTa - L alropuTMiuHe K
IIuTanns 8. nporpaMHe 3abesmnedeHHs Horo  iHpopmamiiiHo-
BKaxiTh €JI€MEHT 1[0 BIIHOCHTHCS 0 BHKOHABYOTO Kepylo4ol  CHCTEeMH, IO  BOJIOJi€  3IaTHICTIO
MeXaHi3my MOJICITIOBATH (BimoGpaxat) HABKOJIUIITHE
1 MaHImyJsITop cepeloBHINEe I BHUpINIyBaTH  IIHUPOKWI  KJac

2 IPHCTPiil mepecyBaHHs

iHTeJ’IeKTyaHI)HI/IX 3aBJaHb 34 AOOINIOMOI'OK0 HaBYaHHA



http://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B1%D0%BE%D1%82

Ha BIIACHOMY [JOCBigi W apjamramii 10 yMOB, IO CTIO: V' chepuuna,;
3MIHIOIOTBCS. v' chepuuna KyToBa
1 Tax (anryinsipHa) Ta iH.
2 Hi 5 | 3a tunom v/ 3 KOPCTKOIO IIPOTPaMOI0;
IIuTtanns 15. CUJIOBOTO v/ mepenporpamMoByBaHi;
Enekrponika +Mexanika + [IporpamyBaHHs = HpUBOAY: v ajanTuBHi;
(csiii sapianm 6i0nosioi) v\ 3 eleMEeHTaMH ITYYHOTO
Iuranss 16. IHTENCKTY.
AnTporioMopdHi  KOHCTpyKWii, 3a3Bu4yaid  "mio 6 | 3aBunom v’ nuBapHi;
HaJraroThcsa" Ha TiJIO JIIOAUHMU I KepoBaHi iM, 3HAYHO Hporpamu: v’ 3BapIOBaIbHI;
po3mmMpIoBaNbHI Horo (i3u4HI # pyXxOBi MOKIJIMBOCTI v’ KOB&JILCHKO-TIPECOBI;
e — (ceiii gapianm 6i0n0gioi) V' dapbysanbHi;
Turanas 17. v TPaHCIOPTHO-CKIAJICHKI Ta
Po6OT CIIY’KUTb 11l BUPOOJIEHHS 3aKOHIB KEPYBaHHS 1H.
MEXaHi3MaMH BHMKOHABUOi CHCTEMH Ha OCHOBI 7 | 3a xapaktepom TV H03HHiﬁHi;
3aKIafeHol TporpaMH 3 ypaxyBaHHAM CHIHANIB KCpYyBaHH:A: v KOHTYpHL,
3BOPOTHOTO 3B'AI3KY BiJl CCHCOPHOI CHCTEMH. v__xomGiHoBaHi.

1 Tak

[Turanns 24.

2 Hi

ITuranns 18.

CUCTCM.

(ceiii eapianm 8i0nogidi) — TpUKIAJHA HAyKa, LIO0
3aliMa€eThCS PO3POOKOI0 aBTOMATHU30BAHUX TEXHIYHUX

ITutanns 19.

Jlo eleMeHTH CeHCOPHOI CUCTEMH pOOOTa BiTHOCITHCS
TEJEeBi3iiHI i ONTHKO-eNEKTPOHHI IPUCTPOI, JTa3epHi i
YIIBTPa3ByKOBI JaleKOMIpH, aKyCTH4YHI IaT4MKd M
TiIPOJIOKATOPH, TaKTHWIbHI, KOHTAaKTHI M iHAYKIiitHI
JaT4YNKH, a TAaKOXK JATYHKU ITOJIOXKEHHs, IIBUAKOCTI,

Sk Ha3WBa€eTHCS pOOOT, IO 300pKCHNI Ha MATIOHKY

ITurtanng 25.

PoGoT, sKkMii aKTUBHO B3a€MOJI€ 3 HABKOJMIIHIM
CEpE/IOBUIICM, Y 3araibHOMY BHJII TIOBHHEH MICTHTH
HACTYITHI CUCTEMH:

CHII 1 MOMECHTIB, TIOTCHIIIOMETPH, TaXOMETPH,
aKCeJICPOMETPH, KPOKOBI IBUTYHH U T.II.

1 Tax

2 Hi

TTuranns 20.
(ceii eapianm 8i0n06i0i) — aBTOHOMHO

HABKOJIMITHIM CEPEIOBUIIIEM.

(yHKLIOHYIOYA YHiBepcajbHa aBTOMAaTHYHA MAIllHa,
NpU3HAYeHa U1 BIATBOPEHHS (i3WYHHX, PYXOBHX i
Ppo3yMoBUX (PYHKIIN JTIOAWHH, HAAUJICHA 3MATHICTIO A0
aganTanii i HaBYaHHS B MPOIECi aKTUBHOT B3aEMOIIT 3

1 Kepyrouay
2 iH(pOpMaIliiIHO-BUMIPIOBAIbHY
3 CHCTEMY 3B'SI3KY
4 BUKOHABUYy
5 BCi mepesiueHi
[uranns 26.

ITutanns 21.

Has3BiTh ciocobu nepemilieHHs: poOOTiB:

oJ3y4i

KOJIICHI

cTpubagi

AIWIN(F

I'yCeHHYHi

(céiti eapianm 6i0noeidi) — rady3p HayKH 1 TEXHIKH,
3aCHOBaHa Ha CHHEPreTHYHOMY 00’€IHaHHI BY3IiB
TOYHOT MeXaHIK! 3 CJIEKTPOHHYMH,
eNIEKTPOTEXHIYHUMH i KOMII FOTepHUMH
KOMIIOHEHTaMH, 10 3a0e3MeuyloTh MpPOEKTYBaHHS i
BHPOOHHUIITBO SIKICHO HOBHX MOJYJIIB, CHCTEM 1 MAIlIUH
3 IHTETIEKTyaJIbHUM YIpaBIiHHAM ix
(YHKIIIOHATEHIMHU PyXaMHu.

5 KPOKYIOUi

ITuranns 27.

ITutanns 22.

piBeHb poboTa:

BrxaxiTe 3aiiBuii mapameTp, 10 BH3HAYA€ TEXHIYHUI

Bxaxith 3aiBUI THUIT IS
IHTEJICKTYaIbHUX CHCTEM:

poboTH30BaHUX

aBTOMATH30BaHI1

HaIiiHICTE

CymnepBi3opHi

yac MporpamyBaHHs

IHTEJIEKTyaJIbHi

HOTY)KHICTb

AlWIN|F

J11aJI0TOBI

rabapuTHI po3Mipu

5

HEeMa 3aiiBoro Tumy

g (w|N|F-

aBTOMATH30BaHICTh

Iuranns 28.

6 HeMa 3aifBoro Tumy

CrieriaibHi KpaHU-POOOTH BITHOCATHCS 110 -

ITutanns 23.

Po0oTiB crieniagbHOTO MpHU3HAYSHHS

MaHinyssropis

CinbChbKOrocno1apchbkux poOoTiB

AlWIN|FP

[TpommucioBHX poOOTIB

5

TpancropTHUX poOOTiB

[Muranus 29.

3HaiaiTh BiMOBIIHICTH Map MiXK CHCTEMaMH YIIPABIiHHS:

1

aBTOMAaTUYHI

1

CYIepBi30pHi

2

010TEXHIYHI

2

KOIIIOI0Y1

3

IHTepaKTUBHI

3

IHTEJIEKTYaJIbHi

IMuranus 30.

ABTOONEpAaTOpH - HENporpamMyBajlbHI aBTOMAaTHYHI
MaHIMyJSITOpH, TOOTO NPHCTPOT, 10 BUKOHYIOTh LUK
HECKJIAMHUX Jid TO0 JKOPCTKO 3aaaHiif, He3MiHHIH
Iporpami, 10 poOOTIB CTABIATHCS JOCUTH YMOBHO.

3HaliTh BIANMOBIAHICTE Map Kiacu@ikaiil IPOMHCIOBHX
poOOTIB 3a iX 03HAKaMH:

1 | 3a xapakTepom 1 | v/ mammerki (mo 10 H);
BUKOHYBaHUX v nerki (no 100 H);
TEXHOJIOTTYHHUIA v’ cepenni (mo 2000 H);
orepartii: v' Baxki (mo 10000 H);

v' mazsaxki (monazx 10000
H).

2 | 3a BuIoM 2 | ¥ enexTpoMexaHiYHMIA;

BHPOOHHUIITBA: v IHEeBMaTHYHUIA;
v’ rigpaBnigHmuii;
v'  KOMOIHOBaHHI.

3 | 3a cucremoro 3 | ¥ ocHOBHI;

KOODPJIMHAT PyKH v JIonoMixHi;
MaHIiIyJsITopa: v yHiBepcabHi.

4 | 3a 4 | v upsAMOKyTHa;

BaHTAXOIII IOMHI v\ nMiHApUYHA;

Tax

Hi



http://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%BA
http://uk.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D0%BE%D0%B1%D0%BD%D0%B8%D1%86%D1%82%D0%B2%D0%BE

7. MeTtoay HAaBYAHHSA.

[Tpu BuBYeHHI nucturiind «PoboToTexHIuHI KOMIUIeKcH 1 cuctemu B ATTK»
BUKOPHCTOBYIOTHCS 4 TPYNH METOIIB HABYAHHS:

Al rpyma MeToNmiB - METOAM Opradizaimii Ta 3A1iCHEHHS HaBYaJIbHO-
M3HaBaJIbHOI MISJIBHOCTI:
CnosecHi Haouni Ilpakmuuni
o PO3TOBIIb-TIOSICHCHHS o UTFOCTpAItis o naboparopHi podoTu
° Oecizma ° JEMOHCTpAIIis ° MPaKTUYHI POOOTH
o JCKITis o pedepatu
Inoykmueni memoou Jledykmueni memoou
y3arajibHEHHsS, TOB'SI3aHI 13 TPOBEICHHSAM | PO3BUTOK  aOCTPAaKTHOTO  MHUCIEHHS  JJIs

EKCIIEPUMEHTIB Ha OCHOBI PO3PaxyHKOBHUX
JAHUX

3aCBOEHHSI HABYAJILHOTO MaTepiaay Ha OCHOBI
y3arajJibHEHb

Penpodykmueni memoou

Teopui, npodaemMHo-nouyKo6i memoou

MOBTOPEHHS TOTOBUX PO3B’SI3KIB 3aB/aHb, a00
po60Ta 32 rOTOBUMH NPHKJIaJaMU

caMOCTil{Ha, TBOpYA ITi3HABAJIbHA JiSUTBHICTH

Haeuanvna poooma cmyoenmie nio
kepienuymeom HIIII

Camocmiiina po6oma cmyoenmie

All rpyma MeToniB - METOAM CTUMYJIOBAaHHA ¥ MOTHBAIlli HaBYAIbHO-

MM3HaBaJIbHOI AISJILHOCTI:

Memoou cmumynl0eanns inmepecy 00

Memoou cmumynir0eanns 00606'a3Ky u

HAGUAHHA gionoegioanvrnocmi
e CTBOPCHHS CHTYyallii IHTEpecy MpHu e PO3'ICHCHHS METH HaBYAJILHOTO
BUKJIAIaHH] MaTepiany npeaMera
Mi3HaBaJIbHI IFPH e BHMOTM JIO BHBYCHHS IIpeaAMETa
HaBYaJIbHI JUCKYCIT (opdorpadiuni, JTMCUUIUTIHAPHI,

aHaJIi3 )KUTTEBUX CUTYaLIiH

opraHizariiHo-TIe1arorivHi)
e 3A0XOYCHHS Ta IMOKAPaHHS B HABYAHHI

A 111 rpyna MeTO/TIB - METOAM KOHTPOJTIO (CAMOKOHTPOJIIO, B3aEMOKOHTPOJIIO),

KOpekiii (CaMOKOpEeKIlii, B3aEMOKOpEKIIii) 3a e(QEKTUBHICTIO HaBUYaJILHO-
M3HaBaILHOI JISJIBHOCTI:
Komnemenuii Dyukuii ouinoeanus

HABYAILHUX OOCAZHEHD
cmyoenma

* couiabHi
* MOJIKYJIBTYpHI
* KOMYHIKaTHBHI

*  KOHTPOIIOIOYA;
e HaBYAJILHA
e  IarHOCTHUYHO-

e iH(opMaliiiHi KOpHUT'yro4a

* CaMOpPO3BUTKY Ta CAMOOCBITH *  CTUMYJIIOKYO-

e KOMIIETEHIli, IO peaji3yloThCsl Yy MparHeHHI Ta MOTHBaIliIiHa
3IaTHOCTI JI0 PalliOHAJIBHOI MPOJYKTUBHOI, TBOPYOT * BHXOBHa
IISTIBHOCTI

A |V rpyna MetoiB - 6iHapHIi, IHTErpOBaHi (yHIBEpCaIbH1) METOIH.

Ha npakTuii Mu iHTErpyeMo METOJM PI3HUX TPy, YTBOPIOIOYM HEOPAMHAPHI

(YHiBepcanabHi) METOAM HaBYaHHS,
JIOCSITHEHHSI HAaBYaJIbHOT METH.

K1

3a0€3Meuyl0Th ONTUMANbHI MUIAXU




8. ®opMHU KOHTPOJIIO.

[IpoMi>KHUIT KOHTPOJb 3HAHb CTYJICHTIB 3IHCHIOETHCS PETYISAPHO Ha
JCKIIMHNX 1 MPAKTHYHUX 3aHATTIX [UBIXOM iX ONHWTYBAaHHS 3 MPOUICHOTO
Matepiary. dopMa KOHTPOJIIO 3HaHb 13 3MICTOBOTO MOAyJs | — pe3yiabTaTd
CEeMIHApChKUX BHUCTYIIB, TECTOBHX 3aBJlaHb, BUKOHAHHS JabOpaTOpHUX pOOIT.
3MICTOBUI MOMYJb 2 OLIHIOETHCS 32 PE3YJIbTaTAMU BUKOHAHHS MPAKTHYHUX POOIT,
TECTOBUX 3aBJ/laHb, BUKOHAHHS JIAOOPATOPHUX POOIT.

[TincyMKoBUIT KOHTPOJIb 3HAHB 3IIMCHIOETHCS HA 3aJIKY.

Ouinka "BiaMiHHO'" BUCTaBIISIETBCS CTYJICHTY, SIKUM IMPOTATOM CEMECTPY
CUCTEMATHUYHO TMpAaIfoBaB, Ha 3ajiKy IOKa3aB pI3HOOIYHI Ta TJIMOOKI 3HAHHS
MPOTPaMHOr0 MaTepiaidy, BMi€ BUIBHO BHUKOHYBAaTH 3aBJaHHS, IO IepeadayeHi
IPOrpamor0, 3aCBOIB OCHOBHY Ta 3HAaHOMUH 3 10JJaTKOBOIO JIITEPATypOIO, BiAUyBa€e
B3a€MO3B'SI30K OKPEMHUX PO3IUIIB AUCHUIUIIHUA, IX 3HAYEHHS [Ji1 ManiOyTHBHOI
npodecii, BUSBUB TBOpYl 3JI0HOCTI B PO3yMiHHI Ta BUKOPHCTAHHI HAaBYAJIbHO-
MpOTrpaMHOro0 MaTepiany, MHPOSIBUB 3AaTHICTh JO CAMOCTIHHOTO OHOBJICHHS 1
MIOTIOBHEHHSI 3HAHb.

Ouinka "JloOpe' BUCTaBISETHCA CTYAEHTY, SIKUM BHUSIBUB IOBHE 3HAHHS
HABYaJIbHO-IIPOTPAMHOT0 MaTtepiaidy, YCHIIIHO BUKOHYE MependayeHi mporpamoro
3aBJIaHHS, 3aCBOIB OCHOBHY JIITEPATypy, 110 PEKOMEHI0BaHA IPOrPAMOI0, TTOKA3aB
CTIMKMIA XapaKTep 3HaHb 3 TUCHUUILUIIHY 1 3[aTHAN JIO 1X CaMOCTIHHOTO MTOTIOBHEHHS
Ta MMOHOBJICHHS Y XO/Ii TIOJIAJILIIIOT0 HABYAHHS Ta MPOQECIHHOT AISTHHOCTI.

Omiaka "3aaoBijibHO'" BUCTaBISIETBCSA CTYISHTY, SKWM BUSIBUB 3HAHHS
OCHOBHOTO HaBYaJIBHO-TIPOTPAMHOTO MaTepiaiy B 00cCs31, HEOOXiIHOMY IS
MOJAJIBIIOTO HABYAHHS Ta HACTYMHOI poOOTH 3a mpodeciero, CIpaBIsSEThCA 3
BUKOHAHHSIM 3aBJiaHb, NepeA0aueHuX MPOTrpaMolo, JAOIMYCTUB OKpPEeMi MOXHUOKH Y
BIJIOBIJIAX Ha 3Ky Ta MPU BUKOHAHHI €K3aMEHAlIWHMUX 3aBJlaHb, aje BOJIOJIIE
HEOOXIIHUMU 3HAHHAMH JUIsl 1X TIOJOJAHHS TiJ] KEPIBHULTBOM HAyKOBO-
MeIaroriyHoro MpailiBHUKA.

Ouinka '"He3an0BUIbHO'" BHCTaBIAETBCS CTYACHTY, SKU HE BHUSIBUB
JIOCTaTHIX 3HaHb OCHOBHOTO HAaBUYAJIBHO-TIPOTPAMHOTO MaTtepianxy, JOMyCTHB
MPUHIIMIIOB] IOMUJIKA Y BUKOHAHHI MepeA0auyeHux MporpamMoro 3aBJaHb, HE MOXKeE
0e3 J0MOMOTH HayKOBO-TIEAArOTiYHOTO TMpAIliBHUKA BUKOPUCTATH 3HAHHS TPHU
MOAJILIIIOMY HAaBUaHHI, HE CITPOMITCS OBOJIOJIITH HABUYKAMH CAMOCTIHHOT POOOTH.

9. Po3nopain 0aiB, IKi 0OTPUMYIOTH CTY/AEHTH.

OwuiHIOBaHHA 3HaHb CTyAeHTa BinOyBaeTbes 3a 100-0aibHOIO IIKANOMO 1
MEPEBOIUTHCS B HAI[IOHAJIBHI OIIHKH 3riaHO0 3 Taba. 1 «IlomoxeHHs mpo ek3aMeHH
ta 3amiku y HYBIll Ykpaiam» (waka3 mpo yseaenns B aito Bim 03.03.2021 p.
poTokoJI Ne 7)



. Oninka HamioHaJIbHA
PelTHHI CTy/AEHTA,
Gam 3a pe3yJbTATH CKJIATAHHS
eK3aMeHIB 3aJIiKiB

90-100 Bigminuo

74-89 Hoope 3apaxoBaHo
60-73 3a10BILHO

0-59 He3anoBinibHo He 3apaxoBaHo

JIns BU3HAYEHHS PEUTHUHTY CTyJIeHTa (ciyxada) 13 3aCBOEHHs IMUCHUILTIHU Rmuc
(mo 100 OGamiB) onmepkaHuii pedTuHT 3 arectarii (mo 30 OGaniB) JoAaeThCsA 10
pelTHHTY cTyneHTa (ciyxada) 3 HaB4aiubHOI podoTr Rup (10 70 6amiB): R qmuc = R
up + Rar.

10.MeToauuHe 320e3MeYeHHA

1. PoGoTOTEXHIYHI KOMIUJIEKCH 1 CUCTEMU (KypC JEKIii) (s CTYIEHTIB 3i
crieniagbHOCTI - 151 «ABTOMAaTH3aIlisA Ta KOMII FOTEPHO-IHTEPOBaHI TEXHOJIOTII»)
— J0JJA€EThCSL.

2 PoboToTexHIYHI KOMIUIEKCH 1 cucTeMHU (1a00paTOpHUN MPAKTHUKYM) (IS
CTYJICHTIB 31 creriaibHocTl - 151 «ABTOMaTH3allisi Ta KOMI IOTEPHO-1HTETPOBaH1
TEXHOJIOT11») — TOAa€ThCS.

3. PoOororexHiuyHi KOMIUIEKCH 1 cHUCTeMHM (METOAWYHI BKa3iBKH IS
CaMOCTIMHOI pPOOOTH CTYAEHTIB) (1 CTYAEHTIB 31 croemiaibHocTi - 151
«ABTOMATH3AIIS TA KOMIT FOTEPHO-IHTETPOBaHI TEXHOJIOTIi») — TOJIAETHCS.

11. PexoMeHa0BaHa JiTepaTypa

=

Asimo. Pexxum noctymy: http://asimo.honda.com/default. aspx.

2. Ayres, Robert, and Steve Miller. «Industrial robots on the line.» The Journal
of Epsilon Pi Tau 8.2 (1982): 2-10.

3. Chatterjee, N. (2014). Global industrial robotics market (product types,

application, technology, end users and geography) - Global share, size,

industry analysis, trends, opportunities, growth and forecast, 2013-2020.

Portland, OR: Allied Market Research.

da Vinci Surgery. Pexxum goctymy: http://www.davincisurgery.com/

E-Course Introduction to Microcontroller Programming. Pexum noctyry:

http://www.matrixtsl.com/courses/itm

6. Eric the Robot and the Future of Robotics in Industrial Automation. Pexxum
noctymy: http://Kingstar.com/ericrobot-humans-robots-living-harmoniously/

7. Flexible robot manipulators: modelling, simulation and control. — (IET
control series) Manipulators (Mechanism) Manipulators (Mechanism) -
Automatic control 1. Tokhi, A K.M. OCHOBU POBOTOTEXHIKIM 148
Azad, Abul Ill. Institution of Engineering and Technology 629.8°92.

8. Flowcode. Pexxum nmocrymy: https://www.matrixtsl.com/ flowcode/

o b
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http://www.matrixtsl.com/courses/itm
http://kingstar.com/ericrobot-humans-robots-living-harmoniously/

9. HAL robotics. Pexxum goctymy: http://www.hal-robotics.com.
10.Hiroshi  Ishiguro  Laboratories.  Pexxum  moctymy:  http://www.
geminoid.jp/en/index.html.

11.1DC FutureScape. Pexum JIOCTYITY: https://www.idc.com/
events/futurescapes.

12.International Views of STEM Education. Szu-Chun Chaniel Fan, John M.
Ritz. Pexum JIOCTYIIY: http://www.iteea.org/

Conference/PATT/PATT28/Fan%20Ritz.pdf

13.Introducing Kirobo Mini. Pexwmm nmoctymy: https://www. toyota-
europe.com/world-of-toyota/articles-news-events/ introducing-kirobo-mini.

14.Koch, D., Ollison, T., Berisso, K., Dalton, A., & Washer, B. (2015).
ROBOTICS IN EDUCATION: A postsecondary perspective. Techniques,
90(7), 34-37.

15.Matrix ~ Technology  Solutions.  Pexxum  goctymy:  http://www.
matrixtsl.com/eblocks/boards/

16.Panasonic Revives Hospital Delivery Robot. Pexxum noctymy:

17.Petre, M., & Price, B. (2004). Using robotics to motivate ‘backdoor’
learning. Education and Information Technologies, 9(2), 147-158. Retrieved
from http://citeseerx.ist.psu.edu.

18.RP-VITA ROBOT EXTENDS SPECIALIZED MEDICAL CARE. Pexum
nocrymy.  https://medtechboston.medstro.com/  blog/2014/08/26/rp-vita-
robot-extends-specializedmedical-care.

19.Valero, R., et al. «Robotic surgery: History and teaching impact.» Actas
Urologicas Espafiolas (English Edition) 35.9 (2011): 540-545.

20.Bikimemia. Pexum JOCTYIIY: uk.wikipedia.org/wiki/Ckpery_
(moBa_mporpamysanns) OCHOBU POBOTOTEXHIKU 150
21.Enextopuauii  xypuan  3DNews. Pexum  moctymy @ http://

www.3dnews.ru/658701
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