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Ha3ga [IpoexTyBaHHs BOYAOBaHUX CUCTEM
JUCIHUILIIHA

Anpeca Kopnyc (akynbreTy eleKTpOoHIKHM Ta KOMITIOTEPHUX TEXHOJOTiH, JIbBIBCHKUI
BHKJIAJaHHSA HAI[IOHAJILHUH YHiBepcuTeT iMeHi IBana dpanka,
JUCHHUILTIHA ByI. [Iparomanosa 50, M. JIsBiB, 79005,

Byl ['en. Tapnascbkoro 107, m. JIbBiB, 79011
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AKOI0
3aKpinJieHa
JUCIHUILIIHA

@DaxyIbTET SNIEKTPOHIKU Ta KOMITFOTEPHHUX TEXHOJIOT1i
Kadenpa pagioenekTpoHHUX 1 KOMII IOTEPHUX CUCTEM

I'any3b 3HaHb,
mu@p Ta Ha3Ba

12 — indopmariitHi TeXHOIOTI]
122 — Komm'toTepHi HayKu

CHeniaJLHOCTI
Bukiaanauai [TaBnuk M.P., xaHn. ¢i3.-MaT. HayK, JOLEHT Kadeapu paaioeIeKTPOHHUX i
JTUCIHUILIIHUA KOMII IOTEPHUX CUCTEM
KoHTakTHA mykhailo.pavyk@Inu.edu.ua,
indopmaris https://electronics.Inu.edu.ua/employee/paviyk-m-r
BHKJIA1A4iB
Koncynbranii 3 | Koncynpranii B JeHp TpOBEICHHS JeKlii/mabopaTropHux 3aHATh (32
NUTAHb NOTEPEAHBOIO0 JOMOBJIEHICTIO):
HABYAHHSA 110 ayn. 101, xopmyc ¢akynbTeTy eIeKTPOHIKH Ta KOMI'TOTEPHUX TEXHOJOTIH,
AUCHMILTIHI ByJI. JIparomanosa 50, M. JIbBiB
BiI0OYBaKlOTHCA
Cropinka kypcey | https://e-learning.Inu.edu.ua/course/view.php?id=6017
KopoTka Jucnumiina “IIpoektyBanHs BOYJOBaHUX CUCTEM ™ € BUOIPKOBOIO AUCIUILIIHOO
aHoTauis 3 cnewianbHocTi 122 — Komm'toTepHi Hayku il OCBITHBOI Iporpamu
AUACHUILIiIHH “KoMmm'toTepHi HayKH”, IKa BUKJIQAA€ThCS B 6-My ceMecTpi B 00cs31 5 KpeTuTiB

(3a €pponeiicbkoro KpeautHo-Tpanchepuoro Cucremoro ECTS).

Inpopmanis npo
AUCHHILIIHY

Kypc po3po0ieHo i1 03HallOMIIEHHS CTYAEHTIB 3 OCHOBaMU NPOEKTYBAaHHA Ta
(GyHKLIOHYBaHHS BOYJIOBaHHX CHUCTEM 1 OCHOBHUMH MPHUHLUIAMU PO3POOKH
IIPOrpaMHOro 3a0e3MeUeHHs AJIs HUX.

Merta Ta miJai

Mema: bopMyBaHHS y CTYJIEHTIB 3HaHb MPO apXITEKTYpy MIKPOKOHTpPOJIEPIB,

AUCHUILIIHM INPUHLMIIB iX poOOTH Ta O0COOIMBOCTI PO3POOKH MPOTPAMHOIO 3a0e3MeueHHs
JIA B6y,I[OBaHI/IX CHCTCM.
Lini: QopMyBaHHS Yy CTYJIEHTIB MpPAaKTUYHMX HABUYOK MPOEKTYBaHHS
B6y,I[OBaHI/IX CHUCTEM, BUKOPUCTAHHSA CHCLIiaJ'IiSOBaHI/IX IporpaMHuX
IHCTPYMEHTIB JJIsl IpOrpaMyBaHHs MiKPOKOHTPOJIEPIB.
Jlirepatypa aasi | 1. Trevor Martin. The Designer's Guide to the Cortex-M Processor Family, 3rd
BUBYECHHSA Edition. — Elsevier, 2022. — 650 p.
AUCHUTILTIHH 2. Cem Unsalan, Huseyin Deniz Gurhan, Mehmet Erkin Yucel. Embedded

System Design with ARM Cortex-M Microcontrollers: Applications with C,
C++ and MicroPython. — Springer, 2022. — 576 p.

3. Cem Unsalan, Duygun E. Barkana, H. Deniz Gurhan. Embedded Digital
Control with Microcontrollers: Implementation with C and Python. Wiley. —
2021. — 364 p.

4. MikpompoIiecopHi Ta MiKpOKOHTPOJIEPHI CUCTEMH : MIAPYYHHUK. Y 2 U.

Y. 1. MikpomporecopHi cuctemu [Enextponnnii pecypc] / A. O. HoBarpkmii. —
Enextponni texcrosi nani (1 ¢aitn: 43,8 Moaiit). — Kuis : KIII im.

Irops Cixopcbkoro, Bun-so «llomitexnika», 2019. — 367 c. : ui.

5. MikpomnpotiecopHi Ta MiKpokoHTposepHi cuctemu: Y.2 «IIpoekTyBaHHS
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MIKPOIIPOIIECOPHUX crcTeM» [EnekTpoHHmii pecypc] : miapydyHuK s

CTyA. OCBITHbOI mporpamu «IHTerpoBani iHQoOpMaLiliHI CcUCTEeMH» 3a
crienianbHicTIO 126 «IHpOpMaiitHi cuctemu Tta TexHosorii» / A.O. HoBanpkuit
: KIII im. Iropst Cikopcrkoro. — Enexrponni TekctoBi aani (1 ¢aiin:

20,3 Moaiit). — Kuis : KIII im. Irops Cikopcekoro, 2020. — 460 c.

6. Gareth Halfacree. Get started with MicroPython on Raspberry Pi Pico.
Raspberry Pi Press, 2021. - 139p.

7. Danny Staple. Robotics at Home with Raspberry Pi Pico. Packt Publishing,
2023. - 400p.

8. Charles Bell. Beginning MicroPython with the Raspberry Pi Pico: Build
Electronics and 10T Projects. Apress, 2022. 660p.

9. Simon Monk. Programming the Raspberry Pi, 3rd Edition. O’Reilly Media,
2021. - 207p.

10. Simon Monk. Raspberry Pi Cookbook, 4rd Edition. O’Reilly Media, 2023. -
725p.

11. Gian Marco lodice. TinyML Cookbook. Packt Publishing, 2022. 344p.

O0csar kypey 3aranbauii o0csr: 150 roauH. AyautopHux 3aHaATh: 80 roA., 3 HUX 32 TroA.
Jekiiiaux ta 48 roaun gadoparopuux poodit. CamocTiitHoi poboTn: 70 ro.
OuikyBani VY pe3yibTari BUBUEHHS JaHOTO KypCy CTYAEHT Oye:
pe3yJbTaTH 3HATH:
HaBYaHHS OCHOBHI  apXiTeKTypud  MIKPOKOHTpOJIEPIB; OCHOBHI  TEpepHBaHHSI Yy

MIKPOKOHTpOJIEpi; MpOrpaMHi iHTepdeiicn MIKpOKOHTPOJEpiB; TEXHOJOrii Ta
nporpamMHi 3acobu po3poOKH Mporpam g BOy1I0BaHUX CUCTEM; OCHOBH POOOTH
3 mepudepiero MiKpOKOHTPOJIEPa;

BMIiTH:

CTBOPIOBATH MPOTPAMHUI KOJI JUII MiKPOKOHTPOJIEPiB; KEPYBATH CBITIIOII0JaMH,
JBUTYHAMH TOCTIHHOTO CTPYMY; BUKOPHCTOBYBATH PiJKOKPUCTAJIEBI AWCILIET
JUIs BUBONY iH(OpMaIlii; BAKOPHCTOBYBATH 30BHIIIHI MPUCTPOI 32 JOIMTOMOTOIO
CTaHJApTHUX  iHTepdeiiciB;  po3podiasTM  mporpamu  JUii  poOOTH
MIKPOKOHTpOJIEpA 13 3HWKEHUM €HEProCIOKUBAHHSIM;

Kurouosi ciioBa

BOynoBaHi cucteMu, MIKpOKOHTpoJIep, Mikpokom '1oTep, Raspberry Pi Pico.

Dopmar Kypcy

Ounnii

Temu

Tema 1. MiKkpoKOHTpoOIEpH: 3acTOCyBaHHs, OynoBa, (pyHKIIOHaJbHI OJOKH,
3aco0u MporpaMmyBaHHS.

Tema 2. Po3poOka nporpam ais MikpokoHTposiepa Raspberry Pi Pico Ha moBax
nporpamyBanHs MicroPython Ta C.

Tema 3. ApxitekTypa Ta Habip KoMaHa MikpokoHTpoJiepa Raspberry Pi Pico.
Tewma 4. TlepepuBanns Ta ixHs 00poOka y MikpokoHTpoJiepi Raspberry Pi Pico.
AmnapaTHi Ta nporpaMHi nepepuBanHs. [lepepuBanns no Taimepy.

Tema 5. [Iloptu BBoamy/BuBOAy 3arambHoro mnpusHadeHHs (GPIO)
MikpokoHTpoJiepa Raspberry Pi Pico.

Tema 6. IIupoTHO-IMITyJIbCHa MOJIYJISLIA Ta 1i peKUMU Yy MIKPOKOHTpOJeEpi
Raspberry Pi Pico.

Tema 7. AmnanoroBo-uiuppoBuil  HEpeTBOpIOBady.  AHAJIOTOBI  HOPTH
MikpokoHTpoJiepa Raspberry Pi Pico.

Tema 8. Haltnommpenimi iHTepdeiicu y BOymoBaHuX cucrteMax. [HTepdeiicu
SPI, I2C, UART.

Tema 9. [IligkmrouenHs mnepudepiiHMX MOAYJIB  BBOAY-BHBOAY  JIO
MikpokoHTpoJiepa Raspberry Pi Pico.

Tema 10. OcoOaMBOCTI yNpaBIiHHS €IEKTPOABUTYHAMH MOCTIHHOTO CTPyMY 3a
JIOIIOMOT 010 MiKpoKoHTposiepa Raspberry Pi Pico.

Tewma 11. Cucrema kepyBaHHs )KUBJICHHSIM MiKpokoHTpoJiepa Raspberry Pi Pico.
Po3pobka nporpam i3 3HIHKEHUM €HEProCIOKUBAHHSM.
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Tema 12. Tunu nam'sati MikpokoHTposiepa. EnepronesanexHa

nam'stb EEPROM.

Tema 13. OcoOmMBOCTI po3ropTaHHs BeO cepBepa Ha MIKPOKOHTPOJIEPI
Raspberry Pi Pico. [lepenaua nanux yepe3 WiFi.

Tema 14. Mikpokowmit totep Raspberry Pi.

Tema 15. Onepamiitaa cuctema peasibHoro dacy FreeRTOS.

Tema 16. Po3ropranns HeiipoMepex Ha MiKpokoHTposepax Raspberry Pi Pico 1
ESP32.

IlincymkoBuii | 3aik y KiHIlI CEMECTpy
KOHTPOJIb,
dhopma
IIpepexBizuTn | /{7151 BUBUEHHS JAHOTO KYpCY CTyAEHTaM MOTPiOHI 6a30Bi 3HAHHS 3 KYPCiB:
- ITOPUTMH 1 CTPYKTYPH JIaHUX;
- OmepaliifHi CHCTEMH;
- CHUCTEMHE NpOrpaMyBaHHS;
- KoMO'toTepHi iH(opMaIiiiHi Mepexi Ta CHCTEMHU;
- apxiTeKTypa KOMII IOTepiB Ta KOMII I0TepHa €JIEKTPOHIKA.
HaBuyauabHi IHdopmariitni Mmetoam (JeKiist, 6eciza, UTFoCTparis, IeMOHCTpaIlis);
MeTOJHU Ta JIelyKTHBHI METOJI Ha OCHOBI y3arajibHEHb;
TeXHiKH, sAKi €BPUCTUYHI MeTOIH (ITpoOIeMHA JICKIIis);
oyayTh IHTepaKTUBHI METOU (IHCKYCis).
BHKOPHCTOBYBAT
Hcs mig yac
BUKJIA/IAHHA
Kypcy
Heoo0xinne Jis mpoBeieHHs! JeKIIHUX 3aHSTh:
00J1aaHAHHSA e wmonitop TFT 20";
e cucremMHui 0ok (mporecop Intel 15-6500, 8GB onepaTuBHOI mam’srTi,
HDD 256GB);
® MyinbTUMeAIMHe 00JanHaHHS (MPOEKTOp, MPOEKUIHHUM eKpaH, TOoIIKa
HACTIHHA, 3ByKOBUH MJICHIIFOBAY Ta ay{I0CUCTEMA);
® KOMYTaTOp MepeXeBUH s ToCTyIy 10 Mepexi Internet.
Jls mpoBeieHHs 1a00paTOPHUX 3AHATH:
e KoMIT'10TepHa Jabopatopis 3 12-14 pobounmu MicusMHy;
e wmonitopu TFT 20";
e cucremHi Gioku (mponecop Intel 13-6500, 8GB omeparuBHO1 mam’sTi,
HDD 256GB);
® KOMYTAaTOp MEepeXeBUH s TOCTYIy 10 Mepexi Internet;
e nabopu Raspberry Pi Pico Sensor Kit;
e mikpokom torepu Raspberry Pi 3;
e 1uiatu po3mupeHHs Raspberry Pi Sense HAT.
Heo0xigne nporpamue 3a0e3neyeHHs:
e omepariitna cucrema OC Ubuntu 22 LTS;
® cepenoBHILEe po3poOKu Ha MOBI nporpamyBanHs Python: Thonny (Bepcii
4.1);
® iHTeprnpeTaTop MOBHU IporpamyBaHHs Python (maket Python Bepcii 3.8);
® iHTeprnpeTaTop MoBH mporpamyBaHHs MicroPython (maker MicroPython
Bepcii 1.21).
Kpurepii OuintoBanHs npoBoauThes 3a 100-6anpHo0 mIKanoro. bamu HapaxoByrOThCS 3a
OLIiIHIOBAHHS HACTYIHUM CHiBBIJHOIIECHHSIM:
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(oxpemo a1
KOKHOT'0 BUY
HaBYaJIbHOI
AiSILHOCTI)

* 3MicToBHI MOyJb 1: 10 15 GaiB 32 BUKOHAHHS TECTOBUX 3aBJIaHb.

* 3MicTOBHI MOAYTH 2: 10 15 GariB 32 BUKOHAHHS TECTOBUX 3aBIaHb.

* BukonanHs 1abopatopHux poobit: 1o 70 6ais.

[TincymkoBa MakcuMaibHa KitbKicTh 6amiB 100. 3BiTHICTB 32 Kypce — 3aJiK B KiHIII
ceMecTpy.

3micToBMIi MOAYJIb — caMOCTiliHa poOOTa CTYJEHTA Y BUTJIAI MPOXOHKEHHS
TECTOBHX 3aBJIaHb Yy CHUCTeMi eJleKTpOoHHOro HauaHHs Moodle. IluranHs 1o
TECTOBOI'O 3aBJIaHHS BUOMPAIOTHCS BUIIAJKOBUM YMHOM 13 OaHKY 3aBaHb.

AxkanemiuHa go0podyecHicTb: OUiKyeTbCs, IO POOOTH CTYACHTIB OyIyTh
OpUTIHAIBHUMU TOCITKCHHSAMHU Y1 MipKyBaHHSAMH. CIIUCYBaHHS Ta BTPyYaHHS
B po0OOTy IHIIMX CTYACHTIB CTaHOBJISITH, ajiec HE OOMEXYIOThb, INPHUKIATU
MOKJIMBOI aKaJeMiuHOl HemoOpodecHOCTi. BUSBICHHS O3HAK akaaeMigyHOL
HEZ00POYECHOCTI B HAMMCaHHI 3aBJaHb € MiJACTaBOIO JUId ii He3apaxyBaHHHA
BUKJIa/IaueM, HE3aJISKHO BiJl MacmTaliB muiariaty yiu ooOMany.

BinBinyBaHHs 3aHATH € BOKIMBOIO CKJIaI0BOIO HaBuaHHA. OYiKyeTbCs, 110 BCi
CTYACHTH BIIBIJAIOTHh yci JeKmii Ta iabopartopHi 3aHATTS Kypcy. CTyaeHTH
NOBUHHI iH(QOpPMyBaTH BHKJIaJada MPO HEMOXKIUBICTH BIABIOATH 3aHATTA. Y
OyIp-IKOMY BHUNQAKy CTYICHTH 3000B’s3aHi JOTPUMYBATHUCS TEPMIHIB
BU3HAUEHUX ISl BAKOHAHHS BCIX BUIB poOIT, IepedadyeHuX KypcoM.
JlitepaTypa. Ycs miteparypa, Ky CTyJICHTH HE 3MOXYTh 3HAWTH CaMOCTIHHO,
Oyne HaJaHa BUKIAJaueM BHKIIOYHO B OCBITHIX LUIAX Oe3 mpama ii mepenaui
TpeTiM ocobaM. CTyAEeHTH 3a0XOUYYIOTHCS 10 BUKOPUCTAHHS TaKOX W 1HIION
JTepaTypu Ta JKepen, SKMX HEMA€E cepell PeKOMEHI0OBaHHX.

IMoaiTuka BucTaBaeHHs 6aiiB. BpaxoByroTbcs Oanu, HaOpaHi IpU MOTOYHOMY
KOHTpOJIi Ta Oamu MiACYMKOBOTO TecTyBaHHSA. [Ipu 1oMy 00OB’SI3KOBO
BPAaxOBYIOThCSl MPUCYTHICTh Ha 3aHATTSIX Ta aKTUBHICTh CTYAEHTa TiJ Yac
NPAaKTUYHOTO 3aHATTS; HEIOIyCTUMICTh MPOIYCKIB Ta 3alli3HEHb Ha 3aHSTTS;
KOPUCTYBaHHS MOOUTFHUM TeNe(POHOM, IJIAHIIETOM YW IHIIUMU MOOIUTBHUMU
HOPUCTPOSIMHU ITiJ] Yac 3aHATTA B LUIAX HE OB’ A3aHUX 3 HABUAHHSIM; CIIUCYBAaHHS
Ta IIariat; HeCBO€4YacHe BUKOHAHHS IMOCTABJICHOIO 3aBIaHHA 1 T. 1H.

XKonui popmu nopyuIeHHs aKaJAeMIqHO1 100POYECHOCTI HE TOJIEPYIOThCS.
OuinoBanus Jadoparopuux podir (14 madoparopHux podiT, MakCUMaIbHa
KUIbKICTh 0aniB: 70) BigOyBaeThCs MIISAXOM OLIHKHM POOOTH CTYJEHTa Iif Yac
pOBEJEHHS 1a00paTOpHOi POOOTH B ayJUTOPIl Ta 3aXUCTY 3BITY MO BUKOHAHIN
nabopaTopHii po6oTi (0-5 GaiiB 3a o1HY pOOOTY).

banu omiHIOBaHHS J1aOOpaTOpHUX pOOIT HApaXOBYIOThCA 3a HACTYNHUM
CIiBB1IHOIICHHSIM:

S — CTYJIEHT B MOBHOMY 00Cs31 BOJIOJII€ HaBUAJbHUM MaTepiajioM, Ma€ TOBHE
PO3YMIiHHS pO3TIIIHYTOI TEMU, HA/Ia€ IPaBUIIbHI BIAMOBI/II HA 3aIIUTAHHSA 110 TEMI,
KOJ MporpamMu (pyHKIIIOHY€ BiIOBIAHO 10 3aBJaHHS;

4 — CTYAEGHT JOCTaTHbO pO3YMi€ PO3IJISIHYTMH Marepiajd Ta MPUHLIUIN
HAIMCaHOT'0 HUM KOJly MIPOrpaMH, IPUCYTHI HETOUHOCTI Ta HE3HAUHI TOMMJIKU Y
BIJIMOBIJX HA 3alMTaHHS MO TeMi, KO MporpamMu (hyHKIIOHY€E BiJMOBITHO 10
3aB/iaHHs (a00 3 HECYTTEBUMH HEJOJIKAMHU);

3 — CTYJEHT He IOCUTh J00pe po3yMi€ pO3TIISIHY THI MaTepiai Ta HaTMCaHUN HUM
KOJl TIpOTpamMH, Bara€TbCsi Ta HAJA€ HETOYHI/HE KOHKPETHI BIIMOBIAI Ha
3alUTaHHA [0 TeMi, KOJ MporpaMu (YyHKIIOHY€ HETOYHO, ab0 3 MOMIpHUMH
HEIOJIIKaMU;

2 — CTYJEHT IOraHO PO3yMi€ PO3IJISIHYTHH Marepiaj Ta HalMCaHUH HUM KO
MporpamMu, CTYJEHT B OUIBIIIOCTI HAJa€ MOMUIIKOBI BIATOBIAI HA MHUTAHHS IO
TeMi, KOJ Iporpamu (pyHKI[IOHY€ 3 CYTTEBUMHU HEJIOJIKaMU;

1 - CTyAeHT moraHo po3yMi€ PO3IIISIHYTHH Marepiall Ta HamuCaHWH HUM KOJ
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Hporpamu, KO/ MPorpaMu He QYHKI[IOHY€ HAICKHUM YHHOM;

0 - cryzmeHT 30BCIM HE 3aCBOIB PO3IJISTHYTHI MaTepiai, HalmMCaHUA HUM KOJ
porpamMu He BIANOBiga€e TeMi/He (YHKITIOHYE B3araji.

OuiHBaHHSA 3MiCTOBMX MOAYJIB (2 3MICTOBUX MOy, 15 GaniB 3a KOXKHMIA)
— 3a pe3yJIbTaTaMH MPOXOHKEHHS CTYACHTOM TECTiB.

Kpurepii oninioBanHs pe3yabTaTiB HeopMaIbLHOI 0CBITH:

HapaxyBanus OaniB BiOyBa€eThbCs 3a HaNKMCAHHS CTYJCHTOM Te€3 JOMNOBiJEH Ha
KOH(EepEeHIIisX, HAyKOBUX CTAaT€H, y4acTh y MISUIBHOCTI HAyKOBUX TYPTKIB,
y4acTh y HAyKOBHX CeMiHapax Ta KpyTriHxX CToJax, KOHKypcax, y4acTb y 3ax0/1ax
He(opManbHOT OCBITH 32 OTPUMAaHHSI CepTU(DIKATIB PO MPOXOHKEHHS HaBYaHHS
Ha pi3HUX ocBiTHIX miatdopmax (Coursera, Prometheus tomo), kKypcax Ha
npoBigHuX [T KOoMmaHisfX 3a TEMAaTHKOK HaBYaJbHOI MUCHUIUIIHU. KimbKicTh
0aJiB BU3HAYAETHCS BIJACOTKOM MOKPHUTTS PE3yJIbTaTiB BiAMOBIIHOI aKTUBHOCTI
JI0 BUMOT pe3yJIbTaTiB HAaBYaHHS 3 HABUAIBHOT TUCIUIUTIHH.

ITuTannda o
3aJIKY YU
eK3aMeHy.

[Tepenik muTaHk Ha 31K PO3MIMICHHUI HA BEO-CTOPIHII KYpCY.

OnuryBanus

AHKeTy-OLlIHKY 3 METOI OI[IHIOBaHHS $KOCTI Kypcy Oyae HaJaHO IO
3aBEPUICHHIO KYpCY.




Cxema kypcey “IIpoexkTyBaHHsi BOyAOBAHMX CHCTEM”
JJIS CTYJAeHTiB crneniagabHocTi 122 — Komn'loTepHi Hayku

®opma
JisILHOCTI
(3aHATTA)* Jiteparypa.**
. *J1eKis, ’ 3aBnaHHs, Tepmin
T, Tema, I1aH, KOPOTKI Te3H .o * Pecypcn B
caMmocrTiiiHa, I rojg BHKOHAHHS
JHCKYCisl,
rpynoBa
pobota)
MikpoKoHTpOIEepH: 3aCTOCYBaHHS, [1], 121, 131, [41 KiHeIh
1 OymoBa, (yHKIIOHANBHI OJOKH, 3aco0u Jlekuis il 2 MOTOYHOTO
CaiiT Kypcy
IPOTPaMyBaHHSI. THKHS
O3HallOMIIEHHS 13 3aco0aMu KIHEIb
1 I . JlabopatopHa Cait 2
porpaMyBaHHS MIKpOKOHTpoOJIepa aiiT Kypcy MTOTOYHOTO
R S poboTa
aspberry Pi Pico. THOKHS
Po3pobka mporpam [uis MiKpOKOHTpoJiepa 61, [71, [8] KiHEI[b

2 Raspberry Pi  Pico Ha  MoBax Jlekuis CaI;IT K’ . 2 MIOTOYHOTO

nporpamyBadas MicroPython ta C. ypey THXKHS
KiHEIb

2 Jla6.1. . Po3p061<a. nporpamu s JlaGopaTtopHa Caiir kypey 4 HOTOUHOrO

ynpasniaHa RGB cBitinogionom. pobora
THXKHS
. . KiHEIb

3 ApxneKTypa Ta Ha0ip _ KOmaH]| Jlexuis [l]L [2], [6], 2 HOTOUHOIO

MikpokoHTpoJepa Raspberry Pi Pico. Cailit kypcy
THXKHS
N KiHeIb

3 Jab.2. UBI/IBII[ inpopmanii Ha OLED | JlabopaTopHa Caiir kypey 4 HOTOUHOO

UCILIEH. pobora
THXKHS
IlepepuBanHs Ta iXHA O00poOka Yy -

4 MiKPOKOHTPOJIEPaX. Amnaparni Ta Jexuis [1]L [2], [6], 2 HOTOUHOrO
TpoTpaMHi iepepuBaHHs. [lepepruBaHHs 10 CaiiT kypcy TYOKHSE
Tanumepy.

. . KiHEeIIb
4 JIa6.3. KepyBanns poGororo cBiTinojiona | Jlaboparopua Caiir kypey 2 HOTOUHOrO
Ta 3yMepa 3a JIOIOMOTOIO IIePEePHUBaHb. poboTa
THXKHS
[Moptu BBOJLY/BUBOJIY 3arajJbHOTO [1, [21, [6] KiHellb
5 npusHaueHHss (GPIO) MikpokoHTposepa Jlexrist L 2 MMOTOYHOTO
o CaiiT xKypcy
Raspberry Pi Pico. THXKHS
Jla6.4. 3unTyBaHHS CTaHy KHONKH 3 KiHEeIIb
5 — JlabopaTopHa Cai 4
YIOUUM Ta Y3roJKYIOUUM oGora aifT Kypcy MOTOYHOTO
PE3UCTOPOM. P THXKHS
upoTHO-IMITyThCHA MOIYJAMisE Ta 11 [1], 121, 161, [71 KIHELb
6 pexXuMH y MiKpokoHTpolepi Raspberry Pi Jlekuist L 2 MMOTOYHOTO
. Caiit kypcy
Pico. THXKHS
JIab.5. VYnpaBniHHSA SICKPaBICTIO KiHeIb
6 CBITJIOION - Jlaboparopna Cait 2
y 3a JONOMOTOK IIHPOTHO oGora aiiT Kypcy MMOTOYHOTO
IMITYJIbCHOT MOTYJIATII. p THIKHS
AHanoroBo-unppoBuii  IEpPETBOPIOBAY. [11, 21, [5], [6] KiHEeIb
7 AHanoroBi  mopTd  MIKpPOKOHTpOJEpa Jlekuist P e b 2 MIOTOYHOTO
I CaiiT Kypcy
Raspberry Pi Pico. THXKHS
J1a6.6. BumiproBanHs aHAJIONOBUX KIHEb
. . _ | Jlaboparopna N

7 curHaimiB 3 BimoOpaxenHasm Ha OLED oGota CaiiT Kypcy 4 [IOTOYHOI'O
JIACTUIET. p THOKHS
Haiinmomupewimri iHTepdeiicu y [1], 121, [61, [7] KiHeIIb

8 BOynoBaHux cuctemax. IHrepdericu SPI, Jlexmist CaI:/'IT K’ c’ ' 2 MTOTOYHOTO
12C, UART. ypey THOKHS
JIa6.7. Busnauenns SICKpaBOCTI KiHeIIb

8 HABKOJIMILIHBOTO OCBITJICHHS Jlaboparopua Caiit kypc 2 [IOTOYHOT'O

obora ypey
BUKOPHCTOBYIOUYH (POTOPE3UCTOP. P TYDKHS

9 [MigkmroueHHs mnepudepiiHuX MOJIYIiB Jlexuis [11, [2], [6], [8], 2 KiHEeIlb

BBOJY-BHBOJIly 110 MIKpOKOHTpoJepa Caiit xypcy IOTOYHOTO

7




Raspberry Pi Pico. THYKHS
. KiHelb
9 JIab.8. BI/IMlp}OBaHHH temriepatypu T1a | Jlaboparopha Caif Kypey HOTOUHOLO
BOJIOrOCTi IM(POBUM JIATIUKOM. poboTa ——
Oco0aMBOCTI  yNpaBIiHHS  EJEKTPO- .
o KiHelb
JBUTYHAMH  TOCTIfHOTO  CTpyMy 3a . [61, [71, [8],
10 . Jlexrist . MOTOYHOTO
JIOTIOMOTOI0 MiKpOKOHTpoJiepa Raspberry CaiiT Kypcy B
Pi Pico.
. KiHeIh
10 Ha6..9u. VYnpasmiaasa enekTponsuryHamu | JlaboparopHa Caiir kypey HOTOUHOO
MOCTIITHOTO CTPyMYy. pobora TYOKHSE
Cucrema KepyBaHHS JKUBIICHHSAM KiHels
11 | MixpoxonTposepa Raspbgrry Pi Pico. Texuis [4]L [6], [8], HOTOMHONO
Po3zpobka  mporpam i3 3HIDKCHHM CaiiT Kypcy -
€HEeProCroKUBaHHSIM.
JIa6.10. BusHaueHHA IIOJOXKEHHS B KIHEIb
. . | JlaboparopHa N
11 | mpocTtopi BHKOPUCTOBYIOUM IH(POBUIA o6ora Caiit xypcy MOTOYHOTO
aKceJIepoMeTp Ta TipOCKOIL. P THOKHS
Tunu mam'siti MIKpOKOHTpOJIepa [31, [41, [6], [8] KiHeIp
12 , p poJepa. Jlexrrist L R ke MMOTOYHOTO
Enepronesanexna nam'ste EEPROM. CaiiT xypcy B
KiHEeIb
JIa6.11. 306epexenHs nanux y mnam'ste | Jlaboparopha .
12| EEPrOM. poora | CRHTKYPCY :;;‘;‘;HOFO
Oco0mmBocCTi po3ropTaHHs BeO cepBepa Ha KiHeIh
. . S : (61, [7]. [8l,
13 | mikpokonTponepi Raspberry Pi Pico. Jlexuis N MIOTOYHOI'O
. Caiit kypcy
Tlepenaua nanux yepe3 WiFi. THKHS
JIa6.12. PosropramHs BeO cepBepa Ha | JlaboparopHa K,
13 o P “ePBep patop Cailit kypcy IIOTOYHOI'O
MikpokoHTpoiepi Raspberry Pi Pico. pobora -
KIHELb
14 | Mikpoxomn’totep Raspberry Pi. Jlekuis [g]L [10], [6], MOTOYHOTO
CaiiT xypcy B
JIa6.13. Pobora 3 IIATOH PO3MIMPCHHS KiHEI[b
. , . | JlJabopaTtopna .
14 SenseHAT Ha MIKPOKOMII FOTEP1 Caiit kypcy IIOTOYHOTO
. poboTta
Raspberry Pi. THXKHS
. KiHeIb
15 Onepariifina cucreMa peasbHOTO Yacy Texuis [l],v[2], [51, [6] HOTOMHONO
FreeRTOS. Caiit kypcy S
. KiHeIb
15 JIa6.14. IlporpamyBanHs KepoBaHOi po0o- | JlabopaTropHa Cair kypey HOTOUHOIO
MAaIIHH. pobora TOKHSE
Posropranus HelpoMepex Ha Kitews
16 | MiKpoKoHTpOIEpax Raspberry Pi Pico i Jlexuis [11J HOTOUHOO
ESP32. ®peiiMBOpK MAIIMHHOI'O HABYAHHS Caiit kypcy
- TYDKHS
TinyML.
KIHEUb
16 | IlizcymKkoBe 3aHSTTS JlaGopatopna CaiiT xKypcy MTOTOYHOTO
poboTta S




