Borys Grinchenko Kyiv
University

Final Report

Nataliia Morze




i)esIQE

BGKU in DesIRE project

¢/
— )\




DesIRE

THOMAS
MORC [l s



N I T e o TRE
Challenges

e Our university is responsible to teach future
teachers

* According to our curriculums we haveno
possibility to implement the same courses as in
engineering universities in our project

* One of the mail goal of modern secondary
education is STEM. That is why we have to solve
problem of training teachers in this way.







dDeSI RE
New laboratory of embedde
systems was established
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Equipment

* Signing the order «Using of equipment and
software for the project TEMPUS DESIRE in
the educational process of training students»

* Agreement on training students in lyceum -
teaching students

* Procurement of additional equipment for
organization of laborator

KuWiBCbKNIA YHIBEPCUTET
imeHi Bopuca lNpiHyeHKa

HAKAZ3
2015 p. N
IIpo BHKOpPHCTAHHA 00Ma JHAHHA Ta
mporpaMuoro :abeedenHd 32
npoextom TEMPUS DESIRE
E HABYaJIEHOMY IIPOLEci MArOTOBKH cry;(e}n‘i.ﬂl

3 MeToR MiZBHINEHHA AKOCTI MITOTOBKH CIVAEHTIE B 007acTi BOVIOBAHHN CH-
cTeM T4 EHEOHAHHA IHAHEIAVAIEHOTO poOO=Oro INIAHY MIKHAPOSHOTO NPOSKTY
TEMPUS DESIRE

HAKA3ZVIO:
1. 3aniaTH B HAEYATBEHOMY NpOIEci CTEOPEHY B YHIEEPCHTETI TabopaTopito 2 BOV-
goeanux cucteM (Jluteun 0.C)).

2. Ipuzna=uTs Bignoe
cacrenm (Adpavor B.O).

3. 3aTEepOuTH NNIaH ENPOBATKEHHST B HABTaNLHHIl Ipolec iNHoRamiliHOro 00mag-
HaHHA 3 B0vaoeanux cucreM (Jomarok 1).

oco0y 2a obmaguanHg mabopatopii @ BOyZoBaHHX

4. KonTpoas 22 BEHKOHAHHAM HaKa2y [OKIACTH Ha NpopekTopa 2 indopuaTHzami
HAaBYAIBHO-HAVKOBOT Ta vipasmHcexoi miamsHocti H.B. Mopse Ta npopekTopa
3 HaYKOBO-MeToSHIHOoi Ta HapgansHoi podotn OB, Fumenosa.

Ml Tem pus



The equipment delivered

DesIRE

Arduino Mega 2560 R3 1 Server (individual / partner) 1
Danger-Shield (SparkFun) 1 PCs (individual / partner) 7
MI10283QT Adapter v2 (incl. LCD) 1 Monitor TFT 8
mSD-Shield v2 (Data Logging Shield) 1 Network 1
GLCD-Shield with Display 1 lID Printer Leapfrog Creatr HS 1
Drehencoder mit Taster PEC12R-4225F-S0024 1 Professional Simplifu 3D software 1
Ethernet-Shield R3 (Arduino) 1 Simplifu 3D software 1
Raspberry Pi Model B (512MB RAM) 1 Spool ABS (1kg, any colour) 2
RPi-Shield-Bridge (Raspberry Pi - Arduino adapter) 1 Spool PLA (1kg, any colour) 2
STM32F4DISCOVERY 1 Pack of printstickers 1
Formula Flowcode Buggy 10 Spool Bendlay 1
Maze 1 Creatr Toolkit 1
Charger + 4 batteries 10 Leapfrog's USB stick 1
Flowcode software 10 Spool ABS of each color (1kg) 3
Experiment B: Process Cell 1 Spool PLA of each color (1kg) 3
GOLDI Infrastructure 1 Spool PVA (0,5 kg) 2
Altium nano Board 1 HID Scanner Gotcha 4D Dynamics 1

THOMAS




Ultrasonic sensor HC-SR04 1
Raspberry Pi B+ 51+B4:B562M6 1
Case for Raspberry Pl 512Mb B+, Pi 2 1
Model B

Bluetooth HC-05 Master / Slave 2
Funduino JoyStick Shield V1.A 1
Set of sensors 20 in 1 for Arduino 1
GY-88 composition of sensors IMU - 1
MPUG6050 / HMC5883L / BMP095

Boards EasyDriver v4.4 4
W5100 Ethernet shield clone 1
Distance IR-sensor Sharp GP2Y0A02YK 1
(20-150cm)

Current sensor ACS712ELCTR 20 1
IR motion sensor 1
VGA module of OV7670 camera 1
ENC28J60 Ethernet module 1
Real Time Clock module (DS1307) 1
Accelerometer and gyroscope MPU-6050 1
Compass HMC5883L 3-axis GY-27 1
Stepper motor 28BY J-48 5V with driver 5
ULN2003

Driver for two motors on L298N 1

The list of equipment purchased for the project De sIRE

List of equipment Quantity
Servomotor Tower Pro MG90S 2 Voltage stabilizer adjustable LM317T 4
Servomotor Futaba S3003 2 Power Supply 5V 0.5A, 9V 1A, 12V 5A 9
Programmator USBASP AVR 1 Voltage stabilizer 3.3 V 1A 5
Set of wires (female-male), 40 pcs. 2 W5100 Ethernet shield clone
Set of wires (male-male), 40 pcs. 2 Logic analyzer Saleae 8 channels
Connector 40 pin female 10 Nokia 5110 LCD module
Power for breadboard 5V /3.3 3 OLED display module 0.96" 12C 128x64
Breadboard big 3 1.8 TFT LCD Screen module
Encoder 1 LED 5mmy, b, r, g, w, u ultra-bright
Optical couple PC817 32 IR-diode SMMm
Set of resistors 0.25W 400 pcs. 1 LCD graphical display 128x64 points
Shift register 74HC595N 4 LCD 20x4 bus 12C
Set of diodes, 80 pcs. (4 types) 1 LCD keypad shield
Power FET IRFZ44N 5 3.2" multicolour IPS display 320 x 480 for
LED driver TLC5940NT 16 channels with Arduino Mega 2560
PWM 2 Clone Arduino Mega 2560 Rev3
Chip ULN2003AN 5 Clone Arduino Due
Radio module nRF24L01+ 2.4 GHz 2 Arduino IBoard Ethernet
Radio extension 433 MHz 2 Komn’otepn
Wifi module ESP8266 1 M b e
Bluetooth HC-05 Master / Slav 1 M Q I? G
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BGKU are implemented:
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N (Courses DesIRE

Physical processes in computer systems Computer Science
Programming Computer Science
Technology Design of Embedded Computer Systems Social Informatics
Embedded Computer Management System Computer Science
Management Technology of computer systems Computer Science
Applications and service protocols TCP / IP Computer Science
Simulation of interior and landscape Computer Science
Three-dimensional computer graphics Computer Science
3-D modeling Computer Science
Modern simulation technology Social Informatics
Simulation of interior and landscape Computer Science
Methods of teaching computer science Primary education
Practical course in computer science with elements of programming Primary education
Computer design Primary education
Computer design Design

THOMAS
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> Preparation for implementation

e-learning courses

* Analysis curricula and definition disciplines
and individual modules to upgrade contents e

e Development of modules’ structure of e- s

© HABYATEHHNE IIPOIEC MiATOTOBKH CTYICHTIE

learning courses S

CHCTEM T2 BHEOHAHHA {HIHBIIYATBHOTO PofOTOro IN2HY MUKHAPOJHOLO IPOSKTY
TEMPUS DESIRE

e Determination the location of individual oo

1. 3amiaTH B HABYANEHOMY OpOLECi CTBOPEHY B VHIBEpCHTETi 1ad0paropiio 3
edyZoEanux cHcTeM (Bymma O.B.).

modules in disciplines of different specialties B s e s s e

CHEIIATICTIB 22 coemiansHocTaMH «IlogaTroRa oceitay. «IH3aimy HOBI MOTY
31 CIEOPEHHA. IPOTPaMYEAHHA T2 BHKOPHCTAHHA CYJacHHX BEOYAOBAHHX CHCTEM

e Signing the order "On implementation of the e s e . o

HABTATEHHX MOTYIE % EGyaoBanmx cacten (JJogatox 1).

project TEMPUS DESIRE in the educational R R
process of training students” - -

IMoganns:

KWiBCbKWA yHIBEPCUTET
imeHi bopuca [piH4YeHKa

[popeTop = iBGopMaTHsaNi] HABTATEHO-HAYEOEGT
Ty d SN et

e Creating e-materials for each modules e

Ta HAEYATBHOL poDOTH

Pagemm perTOpa S IPAECEHE
Ta EATPOEHX IHTAHE

THOMAS




E-learning courses )

CAD PCB. Altium http://e-learning.kubg.edu.ua/dn/course/view.php?id=549
Digital Signal Processing http://e-learning.kubg.edu.ua/dn/course/view.php?id=555
Hardware and software complex Arduino http://e-learning.kubg.edu.ua/dn/course/view.php?id=563
Raspberry PI http://e-learning.kubg.edu.ua/dn/course/view.php?id=557
CREO + 3d printers for discipline "Computer Design" http://e-learning.kubg.edu.ua/dn/course/view.php?id=556
Programming real-time systems http://e-learning.kubg.edu.ua/dn/course/view.php?id=554

Flowcode buggy for disciplines "Methodology of teaching http://e-learning.kubg.edu.ua/dn/course/view.php?id=553
informatics", "Practical course in computer science with
elements of science programming"

Virtual and remote laboratories http://e-learning.kubg.edu.ua/dn/course/view.php?id=552
CAD PCB. Quartus Il. Proteus. http://e-learning.kubg.edu.ua/dn/course/view.php?id=551
CAD PCB. Atmel http://e-learning.kubg.edu.ua/dn/course/view.php?id=550
3d printers http://e-learning.kubg.edu.ua/dn/course/view.php?id=548
CREO http://e-learning.kubg.edu.ua/dn/course/view.php?id=547

THOMAS
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Flowcode buggy

Ha ronoBky Moi kypeH

HABITALUA

Ha ronoemy

® Mos goMalHs
¥ Cropitim caiity
P Milt npodbine

b Bigswan
¥ 3araneHi BigomocTi
¥ 3micToBuiE MOZYNb
P Teuma2
¥ Tema 3

¥ Moi kypcu

AOMIHICTPYBAHHA
~ YNpaBnikHE Kypeom
#' Pegarysaty
L] Pegarysath napameTpu
¥ Kopuctysaui
Y dinsrpn
¥ 3aitn
=:| HAypran ouikok
¥ Bigatiaku
s Pesepana ronia
i BigrHoBneHKA
A Imnopt
i Oaweruy
¥ Bakk TECTOBMX 33BA8HL

¥ TepeMUKHYTH Ha POMb...

b Mit npotbint

NPOMPEC HA KYPCI

Pospofka kypeie 3 BOYOBEHUX CHCTEM 3 BUKOPUCTEHHAM IHHOBAUIMHUK BIpTYAM:HUK NIGXoAB ANR IHTErPaLTT HayKK, OCBITW T8 NPOMUCACBOCTI Flowcode buggy

£ 3aranbHi BinoMocTI

| — JRE—

W
A% mocapid

=
Eﬂ 3anuTaHHA-BianoBIL
c3]

- Aoxymentauia -

9
£ mindmeister o

3MmicToBMA MOOYyNb

% Pofiota 3 dopymom
Teopemununi mamepiain
=i

.
/R s BN s s B8 e

Moutss aver biock forinf.

Overview of

‘ Mpe3sexTauis Ao NeKuil
T Jodamuosi mamepigan

i Fomula Flowcode - An Introductory Course

wTemyTe |G

NMOLWYK HA ®OPYMAX

Peparysati

=]o]

3acToCyBaTH

=la]

[Doctynko 3 Yetaepr 22 Oxmabps 2015, 22:11
[MoBHwi 3BIT LOAO OCTEHHL Nogil
3 uacy OCTAHHLOTO BXOAY HMOTC HOBOTO He BigSynocs

The courses in LMS Moodle

CREO+3d printers (M. cneuianicr)

Ha roncery > Moi kypew > Pospobka kypeie 3

HABITALJA

Ha ronosky
* Mos JoMalHA
¥ Gropitm caiity
¥ Miii npotping
¥ TloTouHMit Kype
¥ CREO+3d printers
b Yuachur
¥ Biganam
b 3aranse
¥ Mogyne. CAD-CHCTEMM
¥ Mai rypcu

AIIMIHICTPYBAHHA

¥ YNpasnikHA Kyprom
# Pegaryeatn
¥ Pegaryeami napaueTpn
b Kopucrysadi
T dinsrpn
b 3gin
B ypran oujrorx
} Bigsxam
& Pesepena konin
& Biaxoenetka
& Innopt
D Ownein
» Bank TECTORKX 53838HS

¥ TlepemrERyTH Ha pon.
¥ Mii npogine

CHCTEM 3 i i ipTy; nigxois AN iHTETPaLI HaykK, OCBTM T2 npomucnosocti »+ CRECH3d printers

B Mognynb. CAD-cucTeMiA

PTC

Creo’ Parametric

3ATAJBHI BITOMOCTI

% HoBukkumit dopyM
% 3anwTakHA-B{In0B{ab
3
2]c} 5 Tnocapiit

)
¢ PoBoua HaB4anbHa NPorpama

) mindmeister & (4

SMICTOBHH MOJY.1b

Teopemuuni mantepianu

B
5 Tekuia 1. CHCTEMM BBTOMBTHSOBEHOND NPOEKTYBAKKS.
f Bigeo Ornag CANP
o
=5 Nexuia 2. OcoBnueccTi orpakizauil CAD-CHETEM. IKTEPDENAC Nporpam.
[C)
Texuis 2. MpesexTauin
o
" Bigeoypor 1 Creo Pammetic 20
Hodamxosi mamepiaru

i Haguanehuii notishmk Advanced
L] Hagvanshuii nociGHie

h
@ Bigeoypoky

Peparysati

TIOLLYK HA ®OPYMAX =]ol
3aCTOCLYBATH
Posumpesuii nousyk (F)

HOBHHN GOPYMY am
[JlonaT HoBy Temy...
(Mekw HoBUH Hemae)
MARBYTHI MO om

i Mpaktuaia poBiota 1. MojenioBakka Brpody.
PeXUMA PEAEYBEHHA
Cpena 26 Oxtatpe, 23:00

& Mparruana pobiora 2. Mpouer KounowysasHa
Moeni. TIPOUE/YPA PEHIEPHHTE.
Cpena 26 Oxtatpe, 23:00

& Miaeywaosuii npoexr
Yetsepr 29 Okrabps, 23:00
& Cawuocriithe onpawyosata

UeToepr 29 Oxradps, 23.00

MepeiiTv A0 Kanexgaps
HoBa nogin.

OCTAHHI HOBHHU =]al
[oetynko 3 Yetsepr 22 OkTabps 2015, 23:29
TToBHKHIA 38T WOAD OCTAKKIX NOZIH

BIHOBMEHHA KYPCY:
Bumyuetit Mindmap

[ogatuii 3a8gakKa
CauocTiiHe onpaLyoEaA

[logatmi CTopikka
Bipeoypek 1 Creo Parametric 2.0

[logatmi CTopikka
Bigeo Ornap CANP

Buriyetmii 3888HHA

[logatmi Gain
Pofi0Na HEBHENHHE NPOTpaME

THOMAS
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The courses in LMS Moodle

3d printers CREO
Home » Courses » Pi KypCiB 3 cicTEM = e e R e ST P e S e e e R S e Home » Courses » Poapofia sypois 3 SOYROSRIMX GHOTEM 3 SHKOPRCTAHHRM IHHOSLIAKMX GIPTYANLHIX NGXCRIS ANE IHTETPaUTT KaY KA. 0CSITH Ta npommcnosceTi + CREQ
NAVIGATION NAVIGATION =]l
=
=m General creo
S = =Dt A PTC Product
T el 3D printers » St pxges
» Site pages ~ Cument course
= Cument course : ~ CRECQ
= 3d printers Eﬂ HoBurtnit dropym » Participants
Participant: = » Badges

» Participants = nireparypa oy

» Badges » BmicToSHA MOZYE

» General » 3

b 3D-npuHTER »

» Tema 2. TEXHONOr 30-OPYKY 3D-npuHTEp b

, Tema 3. BUTPATHI MATEPIANM ANA 3D- »

MPUHTEPIB — NpUCTRId, Wo OBYE METOS o CTI i 0 oF'ekTa 3a urwdpeecio 30-Mogennio » My courses SAMANBHI BIDOMOCTI

» Topic 4 An CT

e . FR—

» Topic &

» Topic 7

» Topic 8

» Topic 9

» Topic 10 CTOBMA MOOYNE

» My courses

project ? /

i C Reo ——
— oaHa 2 hopM TeXHONOrA 3ZUTHBHDTD BUPOSHULTEE, A€ TPHEHMIPHIA 0T 'eKT CTEORIOETLCS LUNAXOM HaknagaHHa \

NOCrIGEEHI LUAPIE MaTEpiamy. i believe. i create

Teopemuyri mamepianu

[ 3waiomcrac 3 FroEngineer. Mepesan 72 wemonicn
Hodamrkoei mamepianu

B Frimer Aovanced rus

M 545 Makeassemblesetup

W ermer rus

lNMpakmu4ri 3aedanHA
Tema 1. SAFANBHI BIAOMOCTI

=Y . 5 3 . .
= 1. Nouaror poSorn s Pro / Engineer: cTaopenin #oa0ro dhailny, MAMGS3tHR SoXily, HIANPOCTILE

- Tempus

= : =
=5 3D-apyk: MUHYNE, CYYacHiCTh T2 ManGyTHe Z. MoGyooss NpocTHX o5 SXTiE

KowTponusi aanwran

T,
@ Cnocobk npumikerta 30 Apyky

THOMAS
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The courses in LMS Moodle

AnapaTHo-NporpaMH1i komnneke Arduino

Cepenoeuwe nporpamyeaHtisa Atmel Studio

H G Pospod g it ixoi i ii , ocef i P P i Ard ] 3 - : — ’ = : y )
R el OB RYEIC:D DUYOOMHO! U o S ENODI. TR M, A 100 e 0 e Mo s R L v ot o 2 i s Home » Courses » Pospobka kypcie 3 BOyfoBanux cuctem 3 BUKOPMCTaHHAM iHHOBALYiHIX BIpTYankHUX NigXogie AnA iHTerpalyi Hayku, OCBITY Ta NPOMMCIIOBOCT Cepegosue nporpamyearHa Atmel Studio
NAVIGATION BE
- NAVIGATION BE
Home Arduine — anaparHa 0B4MCNOBaNEHa NNaTMOopPMa, OCHOBHUMU KOMIOHEHTaMM
» Dashboard AKOT £ oy Atmel Stud|0 7
b Sile pages » Dashboard

nnata BE0AY/BHBOZY;

cepeaoBMLE pospoSii wa Mosi Processing/Wiring Easier to Use and

More Powerful than Ever

 Current course
~ AnapaTtHo-NporpamMHWi Komnnexkc Arduino

» Site pages

Moame e uKopucmosysamucs Ons: w Current course

¥ Participants
b Badges = CTBODEHHA AETOHOMHIK IKTEDAKTHEHIK D5 EKTiE; ~ Cepenosuuie nporpamysansn Atmel Studio
» General » MiZKMIOYEHHA 10 NPOrPaMHOD 5a5ESNEYEHHA, AKE BUKOHYETLCR Ha » Participants _
» SwaiiomcTeo 3 Arduing kit } Badges
b [NaTh posWMpeta (Wungu) » General %
; || Ducumnninm, B Mekax AKMX BUBYAETLCA MaTepian
b THE N PO T AL B Tema 1. Mouarok poBoth B cepegoemwi Atmel L'f il 14
b NaSopaTopHi sasgais HoBurkwi Gopyia Studio " PoBoua nporpama ancupnning "iawski npoueck 8 OC"
¥ [Joaartkosi MaTepianu AnA sMB4enHs Arduino i
b Tema 2. CTBOpeHHA Ta BIANAroM¥eHHA NPOEKTY L™ ; ¥
» Topic 6 » Poboda nporpama gucumnnism "Texsonorii npoekTysanHA BC"
» My courses
» Topic7 =i
b My courses 3HaliomcTBo 3 Arduino EJ HoawHii dhopym
[ Mrepena
Arduino MNpHKNagH BUKOPHUCTaHHA

Tema 1. MowaTtok poboTn B cepenoeurwi Atmel Studio

Mrak Temu:

1. OcHoBHi nepesarn

2. KomnoKeHTi cepenoaulLa
3. Bikxo rpadhiunoro iHTepdpelicy cepenoBua poapobku
4. Marens iHcTpymenTie Bikka rpachiukoro ikdmepdeiicy
5. MNepBrHHE HANALWTYBAHHA

o
=5 Movarok poboty B cepegosuwy Atmel Studio

\Q- TNabopatopha pobota 1. 3HaltomcTEO 3 CcepenoBuLieM po3pobku

= 2
B8 Arduine - wp ue?

- P ——— Tema 2. CTBOpEeHHA Ta BignaroaxeHHA NPOeKTY

BB Mrvare Aveh
e Tinamy fechng, MnaH Temu:

= cusews 1. CTHOPEHHA HOBOTO NPOEKTY

2. Hanucakns nporpamu y panakTopi

3. Komninaujs nporpamu

4. Bignaroprenrn nporpamu. Cumynatop Atmel Studio

% Dopym "MosnueocTi, Wo BlgrpuBatoTbes posom 3 Arduino”

B revnecc

THOMAS

MOIRC




Master Classes

"STEM-education: the need or whim"
"STEAM and Internet of things"
"PTC CREO: design from theory to practice "

THOMAS

MORC [l



1)esIRE

Boards Arduino, Raspberry Pi and related
equipment (sensors, actuators, network
equipment, shields, etc.) were:

In the performance of research, coursework and diploma students:

- Anna Lesnikova (SINm during 5 and 6 study years) - the project "Smart home",

- Horbatovskyy Dmitry (ISM during 5 and 6 study years) — the project "Robotic mounted
arm",

- Vladislav Belous (ISm during 6 study year) - diploma project "Remote control of robotic
objects”,

- 4th study year students in "Elementary education” (junior specialist) - coursework in
computer science teaching methodology;

/ y ;
£7 . W
/& il
: & 1 T
/ p
.
O




Survey results on students' interest DesIRE

in new courses / modules

E- l:ﬂl.ll'E-E (321 signosigs)

@ Raspberry FI
© CREO+3d printers (M. cneyiamict)
@ Undposa ofpofka curianis

@ Flowcode buggy
@ BipryanoHi Ta Bigganeti mabopaTopii
@ CAMNP gpykoBatux nnat. Quartus ||

12 Y

@ AnapaTHo-NPOrpaMHUI KoMnnexe &

@ MNporpamyBaHHs CHCTEM peanbHom. ..

200

150

100

20

How do you assess the quality level of the content and structure of the course

0 (0%)

(321 signoeigs)

119 (37,1%)

14 (4,4%)
1(0,3%)

2




Survey results on students' interest DesIRE
in new courses / modules

How do you rate used equipment and teaching materials in terms of  How would you assess the state of the subject stvle?
compliance with the declared contents and ensure quality results? )

(321 signoBigk)

(321 sipnoBigb)

140 (43,6%) 150

150

100 100

50

20
201(6,2%)

0 (0%) 3 (0,9%) 5 (1,9%)

1 2 3 4 5 1 2



Survey results on students' interest DesIRE
in new courses / modules

Does activity (course / training module) and materials meet your Has the activity (course / module) clearly recognizable content?
expectations? (321 sigrosize)

{321 signoeige)

142 (44,2%)

130 150 : 134 (41,7%)

100 100

30 30

18 (3,6%)

0 (0%) 3(0,9%) ucclr%]

1 2 3 4 5 1






DesIRE

Dissemination
Signed an agreement on . ) HE p/:
cooperation with (l nte,l m= Microsoft
Intel
Microsoft >o) CyberBionic 77==x
Ciberbionic Pvetematies

Educational Resources and

Technological Training Lyceum Y Al O
Palace of Youth > @ % .'
. . op . . [
an association Wiki Media &
Ukraine iy . o WIKIIIEDIA

THOMAS

MQ’?G -Tempus
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Dissemination

20 webpages on the university’s website.

5 KuiBcbknun yHiBepcuteT imeHi bopuca piH4eHka

/ﬁ‘\ IHthopmaLia Mpo YHieepcuter Pecypcu CTpyktypa

Bu TyT: lonoera » Pecypen ¢ Cepeicu ¢ [Mowyk

Pecypcu
_

+ E-cepenoBsuile

Mowyk:

Tempus desire

® Yci cnoga
) ) Byab-AKe CHOBO
» E-noprdonio ) Toyne cnienananna: KiNbKICTE pesyneTaTie: 40.

» EnexkTpoHHKiA KaTanor

» ENEKTpoHHE HABYaHHA CopTyBaHHs: MacTep-knac «PoboToTexHika B dil» Ha MNporpami NioBMLLIeHHA keanidikauil

» CepruchikosaHi EHK HaitHoBiLi v| KepiBHWKIB HaB4yanbHWX 3aknagis m. Kuesa 2016-2017 H.p.

» MineueHHA kBanidikayil (Mogii YrisepcueTy)

» XmapHi cepaicu Microsoft MokazaT __. MINAHYHOT NOYATH BNPOBAKYEATH HABYTI# AOCBIA Y ENACHKUX WKOMAX Ta 330X04YEATH A0 LbOTO

Koner. [JaHWiA 3axig NpoBefleHo B paMKkax MixHapogHoro npoekty Tempus DesIRE |
KOOPAWHATOPOM AKOTO, Bif, YHIBEPCUTETY piHYEHKE, € Mop3e H. B.. npopekTop 3 iHopMaTH3adil,
HaB4anbHO-HaYKOBOT Ta YNPaBNIHCEKOT AIANbHOCTI. ...

* Microsoft Imagine Academy 100 *

» ABTOpM3OBaHMIA cepTidikalidHWA UEHTP
CERTIPORT

» Cisco
» BIKI
* [HCTUTYLIFHMIA peno3uTopiA

"STEM-oceita" Ha [Nporpami nigBuLLeHHA Keanidikalli KepiBHWKIB HABYANLHWX 3aKnaais
M. Kneea 2016-2017 H.p.

(Mogii YxisepcuTeTy)

» EneKkTpoHHWiA peno3uTopiid ... AK MOMYNApW3yBaTH LUeid HaNPAMOK, AK MNIArOTYBaTH BYMTENIB 40 BNPOBaLKEHHA OCBITHEOT
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