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3ACTOCYBAHHA BBC MICRO:BIT /IUIS1 HABYHAHHS ITPOI'PAMYBAHHIO

Po32/151HymMo 8UKOPUCMAHHS HABYA/AbHO20 Mikpokomn'tomepa BBC Microbit 0.1 66edeHHs1 0CHO8 npO2paAMy8aAHHS
das yuHie ma cmydeHmie HemexHiyHUX cneyiaabHocmell. B po6omi npedcmagseHo nNOpIBHSAHHA BUKOPUCMAHHS
odHonsamHux Komn'tomepie. HasieHe cepedosuwje 8i3yanbHO20 Npo2pamy8aHHs, d Makoxe eeaukad KinbKicmes npucmpois
88edeHHss ma sugedeHHss HA naami 00HONAaMHO20 KoMmn'tomepa 00380/5€ HA6A2aMO J/e2ule 8UKOHAMU 683aEMO0i0 3
HaskoAuwHiM cepedosuujeMm. B pobomi nokasaHo, wo mikpokomn'tomep BBC Microbit do3sossie cnpocmumu npoyec
HABYAHHA CKAAOQHHS A/120pummie npozpamu 3a paxyHoK 3dCMOCY8AHHS 8i3ya/bHO20 cepedoguujd nNpozpamysaHHs. A
BUKOPUCMAHHA pO3WUpPeHHs1 (PYHKYIoHaa i3 3acmOoCy8aHHSIM CMOPOHHIX Modysie Hadae dodamkosi Moxcaugocmi no
CMBOPEHHI0 NOMYNHCHUX NPO2PpaAMHUX do0amKie.
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USAGE OF BBC MICRO:BIT APPLICATION FOR LEARNING PROGRAMMING

Considers the use of the BBC Microbit educational microcomputer to introduce the basics of programming to pupils and students in
non-technical majors. The paper presents a comparison of the use of single-board computers. The available visual programming environment,
as well as a large number of input and output devices on a single-board computer board, makes it much easier to interact with the environment.

It is noted that the board can be programmed using visual block programming language, javascript or using Python. If you wish,
you can load other systems into Micro:bit, for example, mbed 0S and write in C++, but these are already opportunities for students of initial
courses of technical specialties. It was determined that the board has an ARM Cortex-M0 processor, 256KB Flash ROM, 16KB RAM, 16 MHz clock
frequency. There is also BTLE support, a 2.4GHz peer-to-peer transmitter (101 channels), an accelerometer, a compass, a thermometer, and a
line of GPIO pins. Even if there is no fee, there is a full-fledged simulator right in the browser, in which you can test all the functions of the
program. Ready-made "blocks" are available to the student with many different functions: from simple input-output to sound reproduction or
machine control. The board can be programmed using visual block programming language, javascript or Python. The Python programming
language has a very simple, but simple editor, and the student can write the code independently.

The work shows that the BBC Microbit microcomputer allows to simplify the process of learning program algorithms through the
use of a visual programming environment. And the use of functional extensions with the use of third-party modules provides additional
opportunities for creating powerful software applications.

Key words: microcomputer, education, programming

Beryn
e y 80-x Opuranceka kommnanis BBC 3anmycTnna HaB4aiabHUI NPOEKT, METOIO SKOTO OYJIO IMiJBHIIEHHS
PiBHS KOMII'TOTEpHOT I‘paMOTHOCTl (puc. 1). — |
Ilepmi  xomm’torepyu  BBC  Bupimmia ' /‘
MOBTOPUTH YK€ Ha CydacHil eleMeHTHiH 0a3i, i

Bumyctmiia Mikpokomn'iorep BBC Micro:bit [1].
MOPIBHAHHI 3 BiIOMHM HabOpPOM IUIS HPOTpaMyBaHHS
Arduino, Micro:bit Kparie MIXOOUTH TS
BHKOPHUCTAHHS B TIOYATKOBIH IIKOJIi Yepe3 psij mepesar,
SKi Oy/LyTh PO3TIISTHYTI JaJIi.

B cydacHomy 1udpoBoMy CBITI Jy’Ke BaXKIMBO
mo0 JiTH OTPUMalIM HABUYKM IPOTPaMyBaHHS Ta
BOJIOJIIHHS NIPUHIMIIAMU POOOTH eneKTpoHikH. HaBpsin
YM BCl JiTH cTaHyTh nporpamicramu. [IpoTe BUBUEHHS
OCHOB IIPOTPaMyBaHHS JIOTIOMOXE PO3BHHYTH KPUTHYHE
MHCJICHHS, HaBWUYKH pO3B’sS3aHHA MmpobieM Ta
kpeatuBHicTh y kKoHIenmii STEM-ocitu. Iloronprecs,

Puc. 1. llepmmii komn’1otep kopnopanii BBC st Hapuanus
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SKIIO TH PO3YMI€II, SK MpPAIIOe Ta Y iHIIA TEXHOJOTiS, y TeOe MEHIIe MIaHCIB MOTPAIUTH B SIKECh HE3PYUHE
CTaHOBHILE.
Sk MoxHa 6aunTH, CydacHa MOJIeb micro:bit "Tpoxu" MeHIIa 3a CBOTO MOMEPEIHUKA.
AKTYaJbHIiCTH A0CTiIKEHHS

Moxe BHHUKHYTH pE30HHE 3aluTaHHA "a HaBimo Le Tpeba", BpaxoBYIOUM DPI3HOMAHITHICTH PI3HHX
npuctpois, Bix Arduino no ESP32 a6o Raspberry Pi. IIpore HeoOXiaHICTE 00yMOBIICHA TAKUMH (DaKTOPaMHU SIK:

1) [Ans mxonspiB (OpuTaHCbKHX) e Oe3ruiaTHO. Y IUIaTH, 3BICHO, € HEMONIKU - CBITJIOIOAIB y MaTpHI
3aMaio (Ta i He KOJBbOPOBIi), XOTiNOCS O IIe KijbKa CHIIOBHX TPAH3UCTOPIB I YIPABIIHHA HaBaHTaKCHHSIMH, aje
3HOBY X Taku, iHa Ha piBHi 10 20 monapiB CILIA 06yMOBIIOE JOCTYTIHICTB.

2) Li mmate odimiifHO MOCTavaloOTh TaKOX IO IIKUT IS YPOKiB iH(pOpMAaTHKH - IiTaM Habararo mikaBimie
BHUBYATH iHQOPMATHKY Ha pEabHUX IMPHUCTPOSX, HANPUKIIAM, HAIHCATH KOJ JJIs TEepEeBipKH BOJOTOCTI B KBITII i
BKITIOYHTH BIMIPIOBad y KJaci, HK IPOCTO pOOUTH MIOCH aOCTPaKTHE.

o

Puc. 2. JliBopyu micro:bit v1, npaBopy4 micro:bit v2

3) [lmara opieHTOBaHa Ha AiTed Bix 7 poOKiB i He oOMexeHa B Bimi. [y mopiBHAHHSA, Arduino € OUThII
CKJIa{HO0. be3 30BHIIIHIX MPHUCTPOIB BOHA Ma€ Majli MOKIMBOCTI Uil IEMOHCTpAIlil poOOTH, a TYT Te 10 Tpeba —
BOY/IOBAHUX MO>JIMBOCTEH OUIBII HIX JAOCTATHBO. A Ul TYPTKIB 1 OXOYHMX 3POOMTH ILOCH CKJIAJHIIIE, € IUIATH
PO3LIMPEHHS, MPO sIKi Oy/e po3Ka3aHO HIKYE.

4) BoynoBanux ¢yHkuiii miatu - bluetooth, komnac, akcenepomerp, serial-port, MOKIUBICTE pOOOTH 3
12C/SP1/3ByKoM/aHaoroBUMH BXOJAMH, IIIJIKOM JIOCTaTHBO, 100 MOKpUTH 99% moTped ypoky iHDOpMAaTHKH, HE
Ka)Xy4H BXK€ MPO Taki "MoJHI" HapsIMKH, K "po3yMHUA niM" ab0 HOCIHI mpucTpoi (TD1aTta Moke 3'€JHyBaTHCS 31
cMapT(HOHOM, BUMIPIOBATH TEMIIEPATyPy Ta OCBITICHICTh, 3YATYBATH JaHi i3 30BHINIHIX MPHUCTPOiB Ta iH.). [IpocTip
JUTSL TBOPYOCTI TYT SIBHO €.

OcHOBHI MOKIHBOCTI

30BHIMIHIN BUIIISA] IJIATH JOOpE BUIHO Ha pUCYHKaxX 3 Ta 4.

[Tnaty MoXHa mporpamyBaTH 3a JIONOMOTOI0 Bi3yallbHO-0JIOKOBOI MOBH IPOrpaMyBaHHsl, Ha javascript abo
3a pornomororo Python. 3a Gaxkanusi B Micro:bit Mo)kHa 3aBaHTaXXUTH 1 1HIII cucTeMu, Hanpukiaa mbed OS i nucaru
Ha C++, ajie e B)Ke MOXJIMBOCTI JUIsl CTYJICHTIB ITOYaTKOBHX KypPCIB TEXHIYHHUX CHELiaIbHOCTEH.

Micro USB

5x5 LED Matrix User buttons

Digital/analog 10

Muxable to SPI, UART, 12C External supply

Pads for crocodile clips Regulated 3.3V in or battery out

Holes for banana plugs

|- Edge Connector

Puc. 3. [Lnara micro:bit, Burusia 3nepeni
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Puc. 4. micro:bit Bua 33aai
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BLE ANTENNA |[ r

RESET——
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.

Battery connector
JST connection for 3V

b Reset Button

Freescale KL26Z
USB Interface chip

"Ha 6opty" miatu € ARM Cortex-MO nponecop, 256K6 Flash ROM, 16K6 RAM, 16MI' TakToBa 9acToTa.
Takox € miarpumka BTLE, 2.4 Tu-tpancmitep st omHopaHroBoro 38's3ky (101 kanai), akcemepoMerp, KOMIIAC,
TepMoMeTp, i ninilika miniB GPIO, cepen sikux mocuth 6arato Bchoro (puc. 4)
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[ LEDCol1 {anaioow 7]

Puc. 5. llopTu BBOAY-BHBOAY Micro:bit

Takox € 2 KHONKH IUIsl BBEICHHS, Y
caMoOMy TMpOTrpaMHOMY 3a0e3ledyeHHi s
BBEJICHHA JOCTYIIHHH JXecT 'cTpymryBaHHS'",
CBITIIOMIIOTHA MATPHIS SX5, 14 "Benukux" miHwU,
pO3paxoBaHMX HA Te, 00 AUTHHA MPUKPYTHIA
npotramu abo "Kpoxogmimamu' —II0-HEOYIb
HECKJIaJHe, HAIPUKIAJ JaTINK BOJIOTOCTI IS
KBiTKM 200 3MiHHUH pPE3UCTOP.

KonrakTHa rpebinka miHiB (puc. 5)
3po0JieHa IIOCKOK, TOX il MOKHA BCTAaBUTH B
iaTy posmmpeHHs (nina nutanHs 10-15 €spo,
puc. 6). LlikaBuUM MOMEHTOM € Te, IO Ha CaiTi
micro:bit [1] MoxHa 3HAUTH peKOMEHAAIii
1110710 TOOY10BH BJIACHHUX IIJIAT PO3IIMPEHHS Ha
ocHOBIi 3Bu4aitHoro PCI-po3msrrs Big "crapoi”
IUTaTH TEePCOHANBFHOTO KoMIT oTepa. ToOTo
micro:bit HarrpaBJIeHNU HE TITBKY HA HABYAIBbHI
3aKJIad  €BPOICUCHKUX MK i3 JOCTaTHIM
¢iHaHCYBaHHAM, a  TaKOX  3aKJaJeHO

Puc. 6. ILtatu po3mmupeHHs
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MOJKJIMBOCTI JUIS IIKLJI iHIIHX KpaiH. [IpoTe 11e Bike moTpedye mATPHUMKH 3 00Ky MICIIEBIX €HTY31acTiB €IEKTPOHIKH.

€ pi3Hi I1aTH PO3LMIMPEHHS, HAPUKJIAJ IUIaTa KEPYBAHHS MOTOPAaMH, 10 Jia€ 3MOT'Y 3pOOUTH Takoro pobora.
OnHak, y KOMIUIEKTI 3 IUIaTOIO M€ TUIbKK OaTapeifHuit BiCIK, BCI 1HII MOJYJI JTOKYHOBYIOTECSI OKpeMo. Brim, 1 B
CTaH/IapTHIH KOMIUIEKTAL] IJIaTa MOKE BEIbMH YHMAJIO.

IIporpamue 3ade3nevenHsi sl HABYAHHS

[eprue, mo 3auByBano, Ho4aToK poOOTH 3 micro:bit He NoTpedye BCcTaHOBIEHHS Hisikoro [13 Ha kommT'toTep
B3araii. [Ipu migxnroueHHi wiaty yepe3 MicroUSB micro:bit BUIHO sIK 3HIMHHI JTHCK.

Jami mocratHpo 3aiiTé Ha http://microbit.org/code/ i BuOpaTin Ha 4oMy XoueMo mwmcaTH - Javascript abo
Python abo y "6mokoBoMy" pemaxkTopi

PenaxTop Javascript y "610k0oBOMY" pexIMi BiTKPUBAETHCS MIPSIMO B Opay3epi i Mae OCh TaKUH BUTILS

@ Microsoft MakeCode for microib X

NpH 3anycey

OCHOBHI
panio - SMAATH rPYNOSHR
© Sxinni pani o
@ My3nka § JavaScript = w YeiiTi @
© LED = .
1 input.onGesture(Gesture.Shake, function () {
sapamm dice v 3nauennn 2 dice = randint(e, 1@)
C Uukm o (T 3 basic.showNumber(dice)
32 Norika 4 radio.sendNumber(dice)
panio - Hamicna™H uwcno  didg [ }}
= 3uinHI . . . .
SR R = =" 3] radio.onReceivediumber(function (receivedhumber) {
B Maremama 7 if (dice < receivedMumber) {
© Fosumpenns PRULD — i OTpURGL | receLY R basic.showIcon(IconNames.Sad)
AKI dice v <= | re 9 }
I v [oaaTkoso 18 1)
R 11 let dice = @
® 12 radio.setGroup (1)
13

s - Do o

Puc. 7. Penakrop micro:bit y 6pay3epi (6;10ku Ta Java Script)

[Ipote s paboTr MOXKHA i HE 3HATH MOBH IIPOTpaMyBaHHs B3arali.

Bsarami-to, nuTHHA MOXe 1 HE 3HATH, M0 Take Javasdcript, ane 3a OakaHHS MOXKHA MEPEKIIOYUTHCS B
"moBHOIiHHKI" pemakTop. PemakTop micro:bit Gepe Ha cebe mepeBipKy Koay, MIATOTOBKY 10 3aBaHTaXKCHHS Ta
KOMITUIALIIO TporpaMu y ¢i3uuHuii aBiiikoBuit kox. JocratHbo HatucHytu "Download", Oyzxe ckomninboBaHo hex-
(aiin, sikuii JOCTaTHHO MPOCTO 30eperTH Ha "mUcKy" microbit - mporpamy OyJe 3aBaHTaKeHO Yy (ieur-nam'saTh i
3aITyIeHO.

— ® on button BB pressed & play tone WECEDERE for JF—
& ring tone (12) YIRS et -/
® rest(es) s radio send string

© on HETED

® on pin [ZES pressed
@ start melody dadadum ~ R TiSTd once - | il on radio received [ESSRVLNI T

[T N3 (LY melody note played «

® button [ is pressed 3) .l on radio received [FITR
@ pin is pressed

® acceleration (mg) (7] Middle C radio received

@ light level

iz forever

< B3 beat

© compass heading (°
comp: e (7) .l radio set group u
Bipaace (&) © temperature (°C) @ tempo (bpm)

€5 homgs toao By () repeat MY times

do
@) 1 ) e i Gy

then

St while true v
= clear screen
o) if true v do

then

= shou arrx

else

For XD from 0 to WY
¥l oo =
Lo L=l o) for element (PTITNED of WE

do

Puc. 8. ba3osi MoxkyiuBocTi pegakTopa micro:bit
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HagiTp sKImI0 HEMae TUIaTH, IPSAMO B Opay3epi € MOBHOIIHHAN CUMYJIIATOpP, ¥ SKOMY MOXKHA ITPOTECTYBATH
Bci GyHKUii nporpamu.

lotoBumMu "Oiokamu" MIKOJISpEBI AOCTYMHI 0e3id pi3HUMX (YHKLIH: BiJ NPOCTOrO BBOJAY-BHBOIY MO
BIZITBOPEHHSI 3BYKY a00 yIpaBJIiHHS MaIIMHOIO — pHC. 8.

Skmo rosoputu npo Python, To pegakTop BenbMH NPOCTHH, ajle IPOCTHH KO/ HAIIMCATH IIJIKOM MOJKHA.

@ Microsoft MakeCode for micro:b X

&« O % https://makecode.microbit.org/#editor Boa A % i m = LIS o

Bl Microsoft | @ micro:bit ik Gnoku - < (2] .3 Q,

Q 1 def on_gesture_shake():

2 global dice L 4
OCHOBHI 3 dice = randint(e, 1)
BxiHi aaHi 4 basic.show_number(dice) o

5 radie.send_number(dice)
My3uka 6  input.on_gesture(Gesture.SHAKE, on_gesture_shake) i
LED / . )

8 def on_received_number(receivedNumber): ﬁ
Papio 9 if dice < receivedNumber:

18 basic.show_icon(IconMames.SAD)
Lkt 11 radio.on_received_number(on_received_number)
Norika 12 L J
- _ 13 dice =@
SMIHH 14  radio.set_group(1)
MaTemaTka +

Po3LUMperHA

[NopaTtkoeo

e [ - o) :

Puc. 9. Penaxrop Python pas micro:bit

BucHoBkHu
Mikpoxkom’torep BBC Microbit y noeqHanHi 3 OHJIAalH pecypcaMu € BiIMIHHUM, JICIIEBUM CTapTOM Y
HaByaHHi. HasiBHICTh Bi3yallbHUX METO/IIB HE TUILKH CTBOPEHHS NPOIPaMH, a TAKOX 1 cuMyJiwil il podoTu 103BoIIsiE
OauutH pobOTY B Opaysepi.
3 mornsagy mporpaMyBaHHS "mis Opociux”, IUIaTa Ja€ HENoraHy OCHOBY AJsI HABYAaHHA CTYACHTIB
HETEXHIYHUX CIELiaTbHOCTEH, [Ie y Bi3yaabHO-IrpoBiit popMi MpeCcTaBICHO OCHOBHU MPOTpaMyBaHHS.
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