MIHICTEPCTBO OCBITHU I HAYKU YKPAIHU
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Pobouya mnporpama i3 npucuumutia «Mikporpouecopu 1 MIKPOKOHTPOJIEPH» s
3100yBauiB nepuoro (6akanaBpcbkoro) piBHA Buioi ocBiTH Ol « KoM 1oTepHi HayKu»
crietiasibHOCTI 151 «ABTOMaTH3aIlIsI Ta KOMIT FOTEPHO-IHTEIPOBaH1 TEXHOJIOT11».

Po3pobnuk: [Ipoxopenko Cepriii Bikroposud, 1.T.H., mpodecop.

PoGouy mporpamy cxBajeHo Ha 3acimaHHi  Kadeapu «lHdopmanmiiHux
TEXHOJIOTIi.
[Tporokom: Nel Bim 28 cepmus 2023 poky.

3asizyray Kadeapw iHdopManifiHuX TexXHoNoriH

A
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Po6ouy nporpamy cxBajeHO Ha 3acijaHHI METOIUYHOI KoMicii (paau) paxynbrery
MEXaHIKH, CHEPreTUKH Ta 1HHOPMAIIITHIX TEXHOJIOT1i.
[Iporokomn: Nel Bix 30 ceprnst 2023 poky.

FonoBa METOAMUHOT KOMiciT GaxyJIbTeTy MCXaHIKH, CHEPreTHKH Ta IHOpMaLIHIX

TeXHOoA0rH
(Kosanuumy C.J1.)
CIpimmme 1y IS AT



1. Onuc HABYAJLHOI JUCHUILTIHA
I'any3b 3HaHb, cHeHiaJbHICTh, OCBITHSI MPOrpaMa, piBeHb BHIOI OCBITH
l"any3s 3Hanb 15 - « ABTOMAaTH3allis Ta NPUIa 100y TyBaHHD)
CrnenianpHicTh 151 - « ABTOMaTH3a1is Ta KOMIT FOTEPHO-IHTErPOBAaH1 TEXHOJIOT1I»
OcBiTHS TIporpama «ABTOMAaTH3AaIlis Ta KOMIT FOTEPHO-1HTETPOBaHI TEXHOIOT1i»

PiBens B0 OcBITH: mepiuni (0aKkagaBpChbKU)

XapakTepuCTHKa HaBYAIbHOI JUCIIUTLTIHA:
06086 ’s13K08a
Kinpkicth kpeauTiB — 7
3aranpHa KUIbKicTh ToauH — 210
Bun koHTpOIO0: 325K, ICIUT
TwkKHEBUX ayIUTOPHUX TOAWH ISl IEHHOT ()OpMU HAaBYAHHS —3
CmiBBiTHOIIEHHS KUIBKOCTI TOJWH ayJAWTOPHUX 3aHATH JI0 CAMOCTIHHOI 1 1HIWBIIyadbHOI
pob6oTtu ctaHoBUTH (%):
s neaHoi popmu HaBdanus — 87,5 %.
U1t 3a09HOT popmu HaBdaHHS — 9 %.

2. IIporpama HaBYAJBLHOI JUCUHUILIIHA
Pospia 1. ApxiTtekTypa MiKpOKOHTpPOJIEpiB.
Tema 1. Knacudikariis MiKpOKOHTPOJIEPIB.
[TopiBHSAHHS MIKPOIIPOIIECOPIB Ta MIKPOKOHTPOJIEPIB.
Pi3HOBHIM MIKPOKOHTPOJIEPIB.
APpXITEKTypa MIKpOKOHTPOJIEPIB.
[TopiBHSIHHS MPIHCTOHCHKOI Ta rapBap/ICbka apXiTEKTyPH.
CyuacHa cepa 3acTOCYBaHHSI MiKPOKOHTPOJIEPIB.
Tewma 2. Buau nam’sTi Ta CHHXpOHI3allisl.
[TocTiiiHa mam’Th MPOTpaM.
ITam’aTh naHuX.
Eneprounesanexxna nam’siThb.
30BHIIIHA JOAATKOBA [1aM STh.
Tema 3. TakToBwuii reneparop. Cucrema nepepuBanb. TaiiMepu-TIYUIEHUAKH.
TexHiuH1 32001 KOHTPOIII0 YACOBHUX IMPOIIECIB.
®OyHKIIIT poOOTH 3 HACOM.
Tewma 4. ®opmatu Ta ciocodu aapecarrii. Perictpu Mmikpomnporecopa.
PericTpu 3aranpHOTO MpuU3HAYEHHS.
Ciyx00Bi pericTpu: MpOrpaMHUi JIYWIBHUK, PETiCTp CTaHy, PETICTPU YIPaBIiHHA,
peTicTpH HANaroHKCHHS.
Po3nin 2. 3acodmn po3podku.
Tema 5. Cy4acHi KOMOUIATOPY Ta OCHOBHI MOBH NPOTPaMyBaHHS.
Cdepa Bukopuctanus mosu Ci.
Cdepa Bukopuctanus moBu Assembly.
Cdepa Bukopucranns mosu BASIC.
Coepa Bukopuctanus mosu Python.
Cdepa Bukopucransas MmoBu Java.
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Komminsaropu GCC, TAR Embedded Workbench, Keil uVision, MPLAB XC, ARM
Compiler, Arduino IDE.

Tema 6. Bukopuctanns moBu C [171s1 IporpaMyBaHHsI MIKPOKOHTPOJIEPIB.
Crpykrypa nporpamu Mmoot C.
Tunu naHux ta 3MIHHI.
CrangapTHi oniepaTopu Ta BUpa3u.
CrenianibHi OIepaTopu Ta BUPa3H.
AHaJi3 TUIOBUX NMPAKTUYHUX MPUKIIAIIB.
Tema 7. Metoau onTuMizallii mporpaMHOro 3a0e3MeueHHs 111 MiIKPOKOHTPOJIEPIB.
Mexani3mu 3MeHIIIeHHS 00'€eMy MPOTPAMHOTO KOJY.
AHani3 Ta npoUIIOBaHHS NPOTPAMHOTO KOy .
BuxopucTaHHs MIBUAKUX aJTOPUTMIB.
EdexTruBHE BUKOpUCTAHHS allapaTHUX PECYPCiB MIKPOKOHTpOJIEpa.
OnTumizaiis nepepuBaHb.
Posnia 3. Ilepudepiiini npucrpoi.
Tema 8. Po6ota 3 LIAII Ta ALIIL.
[Tpuntmn po6oTH U PO-aHAIOTOBOTO MTEPETBOPIOBAYA.
[Tpuntnn poGoTr aHamoro-H(pPOBOro MEPETBOPIOBaYa.
upoTHO-IMITYIFCHA MOTYJISALIISA.
Oco06MBOCTI pOOOTH 3 TOPTAMH BBEICHHS/BUBEICHHS.
Tema 9. [IpotoBi iHTEpdeicu MIKPOKOHTPOJIEPIB.
[TocnigoBHI Ta mapaenbHi iHTEpQEeHcH MIKPOKOHTPOIEpA.
OOMiH 1aHUMHU.
[Iporokon UART.
ITpotokom 12C.
IIpotokoin SPI.
Tema 10. be3apoToBi inTepdeiicn MiKPOKOHTPOJIEPIB.
Ponw 6e3apoToBux iHTEp(DENCIB y CydyaCHUX TEXHOJOT1SX.
OcnoBu Texnounorii Bluetooth.
OcHoBu TexHouorii Wi-Fi.
Ornsan API nnst po6otu 3 6e3npoToBuMH iHTepdeiicamu.
Tema 11. [IporpamMHi Ta anapatHi nepeprUBaHHS.
@OyHKIIOHAJIBHI MOKIIMBOCTI Ta chepa BUKOPUCTAHHS IIEpEPUBaHb.
[Tporpamui nepeprBaHHs.
AmnapaTHi IepepuBaHHS.
TexHi4yH1 3ac00u peaizallii mepepruBaHb.
[TporpamHi 3acobu peasnizaiii nepepuBaHb.



3. CTpyKTypa HaBYAJIbHOI JMCUMILTIHU

Ha3Bu tem KinpkicTs rogua
neHHa hopma 3ao4yHa hopma
yChOrO y TOMY YHUCIH1 yChOTO Yy TOMY YHUCJ1
a1 | o | mab. | 114 | c.p. JI | m | nab. | 4. | c. p.
1 2 314 5 6 7 8 9 110] 11 | 12 | 13
Pix miaroroBku 3 Cemectp 5 Pix miaroroBku 4 Cemectp 7
Po3ain 1. ApxiTeKTypa MiKpOKOHTPOJIEpPiB
Tema 1. 15 2 4 9 15 0 15
Tema 2. 15 2 4 9 15 2 13
Tema 3. 15 2 4 9 15 0 15
Tewma 4. 15 2 4 9 15 0 15
Po3aia 2. 3aco0u po3podku
Tewma 5. 10 2 4 4 10 2 8
Tewma 6. 10 2 4 4 10 0 10
Tewma 7. 10 2 4 4 10 2 8
Pazom3acemectp| 90 |14 28 48 90 6 84
Pix migrorosku 3 Cemectp 6 Pix migroroBku 4 Cemectp 8
Po3aia 3. Ilepudepiiini npuctpoi
Tema 8. 20 4 8 8 20 2 8
Tema 9. 20 4 10 6 20 2 10
Tewma 10. 30 4 10 6 30 2 8
Tema 11. 20 4 4 12 20 2 8
Icnut 30 0 0 30 30 0 30
Pasom 3a cemectp | 120 | 16 32 72 120 8 112
Yeworo | 210 | 30 60 120 | 210 14 196
4. TeMn NpaKTUYHHX 3aAHATH
No HasBa temu KinpkicTb
3/1 TOIUH
1 | Po6ora 3 mH(ppOBUMHU TOPTAMH BBEJICHHS/BUBEACHHS JTaHUX 2
2 | O3HallOMJICHHS 3 CyYaCHUMH KOMITUJIATOPAMHU Ta MPOrpaMaTopamu Jiis 2
MIKPOKOHTPOJIEPiB
3 | Anani3 ta npodiroBaHHS MPOTPAMHOTO KOIY 2
4 | Buxkopuctanus AIIIT Ta ITAII 2
S | Bukopucranss cyyacHux npoTokoJiiB komyHikaiii: UART 2
6 | BukopucraHHs O€3ApOTOBHX MPOTOKOIIB KOMYHiKaiii: RF 2
/ | BukopucTaHHS MPOTPAMHUX Ta armapaTHUX IMepepruBaHb 2
Ycboro 14

5. Temu J1a0OpaTOPHUX 3aHATH




Ne HasBa remu KinbkicTb
3/ TOJIUH
1 | PoGorta 3 undgpoBUMU OPTaMH BUBEJICHHSI TaHUX 2
2 | PoGora 3 mudpoBUMH MOPTaMHU BBEACHHS JaHUX 2
3 | Pobota 3 anamoroBumu mopTaMu BUBEICHHS TaHUX, IU(PPO-aHATIOTOBHUHA 2
MIEPETBOPIOBAY
4 | PoGoTa 3 aHAJIOTOBUMHM MTOPTaMH BBEICHHS JTaHUX, aHAJIOTOBO-IIU(PPOBHUit 2
MIEPETBOPIOBAY
5 | OnopHa Hampyra Ta aHaJIOTOBO-IIMGPOBUI TIEPETBOPIOBAY 2
6 | Bukopucranas UART nporokony: nepenada nanux 3 MK mo I1K 2
/ | Buxopucranast UART nporokony: nepenada komanna 3 [1IK 1o MK 2
8 | Bukopucranast UART npoTokoiy: BHYTPIIIHI KOMYHIKAIIi1 2
9 | Mocnigosuuii npotokon I°C: nepudepis 2
10 | ITocnimoBHUE TIPOTOKOI I2C: napajeibHe INIKIIOYEHHS IEKiIbKOX 2
nepudepiiHUX MPUCTPOIB.
11 | Mocnigosumii nportokon 12C: 3mima anpecamii mepudepiiinmx 2
MIPUCTPOIB.
12 | Hocnigosuuii npotokony 1°C: BHyTpinHi koMyHikariii 2
13 | Buxopucranus SPI nmporokoiy: nepudepis 2
14 | Buxopucranus SPI npoTokoiy: BHYTpIITHI KOMYHIKAITi 2
15 | BukopucTanHs BHYTPIIIHIX TalMepiB 2
16 | BukopucTtanHs 30BHIIIHIX TallMePiB 2
17 | Po6oTa 3 macuBHUMH IU(PPOBUMHU JATYMKAMHM: TATYMK BOJIOTOCTI Ta 2
TEMIIEPATYPHU
18 | PoGoTa 3 akTHBHMMH UG POBUMH TaTYNKAMHM: TATYUK BIJICTaHI 2
19 | PoGoTa 3 macMBHUMH aHAJOTOBUMH JAaTYWKAMH: JATYMK Ta3zy Ta 2
BOTHIO
20 | PoboTa 3 aKTHBHUMH aHAJIOTOBUMHU JIATYMKAMU: JATYUK PYXY 2
21 | HamaromkeHHs ONTHYHUX KaHAIB 3B’ SI3KY 2
22 | PoGoTa 13 3acobamu paiodacTOTHOI 1IeHTH(IKAITi. 2
23 | KepyBanHsi poOOTOM 3 BUKOPUCTAHHIM 0€3[pOTOBOTO MOIYJISL. 2
24 | BukopucTaHHs ~ TpaHCMiTepa-pecuBepa  Aisl  TUCTAHIIIHHOTO 2
KEPYBAaHHS.
25 | KepyBanus xomsopom RGB-cBiTnonmiona 3 BUKOPUCTaHHSIM JaTyuKa 2
KOJIbOPY
26 | [IpoexTyBaHHS MIKPOIPOLIECOPHUX CHUCTEM MEIUYHOIO MPHU3HAUYCHHS: 2
JTATYUK TYIIbCY
27 | IlpoexTyBaHHS MIKPOIPOLIECOPHUX CHUCTEM MEIUYHOIO MpPHU3HAUYCHHS: 2
JTaTYUK PUTMY
28 | Bigmanene kepyBanns LED-cBitmomiomamu  uepe3 Wi-Fi 3 2
BUKOPHUCTAHHSIM MEPEKEBOT0 MOIYJIS
29 | KepyBaHHsl cepBONpPUBOAAMH 3 BUKOPHUCTAHHSIM MIKPOKOHTpOJEpa Ta 2
CEHCOpa BiTAJICHOCTI
30 | KepyBaHHs KpOKOBUMHM JIBUTYHAMH 2
Ycporo 60




6. Temu, nUTaHHS Ta 3aBJaHHs BUHECEHI HA caMOCTiliHe BUBUYEHHSI

No Ha3a Temnu
3/m
1 | CimeticTtBa MmikpokoHTposiepiB AVR, ARM, PIC
2 | BinpHe nporpaMHe 3a0e31eUeHHs Ta BUKOPUCTAHHS CTAHIAPTHHUX 010110TeK
3 | AnprepHaTuBHI (OYHKINT TOPTiB BBEICHHS/BUBEACHHS
4 | Tlpomucnosi inTepdeiicu Ethernet, CAN, ProfiBus
5 | Cucremni munu ISA ta SPI
6 | Cucremnui mmuu TTL, PCI, PCI-E

7. MeToan HAaBYaHHA
1. CnoBecHi MeToaH (JIEKIIis, TOSICHEHHS, 30KpeMa Y PeKUMI BiJleo KOH(EPEHIIii).
2. Haouni meToau
— imrocTpaltist (TabauIll, CXeMHU, MOJIEI TOIIIO),
— JIGMOHCTPYBaHHs 3ac00y IEMOHCTPYBaHHS: HaBUAIBHUHN (PiIbM, IPE3CHTAITIS.
3. [IpakTu4Hi MeToau: 1abopaTOpHI POOOTH, OHJIAWH CUMYJIALIIS.

8. MeToau KOHTPOJIIO:
1. YcHe onutyBanHs ((QpoHTaIbHE, 1HIANUBIIyalIbHE).
2. llucbMoBa ayIMTOPHA Ta MO03a ayAMTOPHA mNepeBipka (pillleHHs 3a7a4 1 MPUKIAJIB,
MIATOTOBKA PI3HKUX BiAMOBiACH, pedeparis.
3. [IpakTnyHa nepeBipka (BUKOHaHHA Ja0OpaTOPHUX POOIT, BUOIp TEXHIYHOI Oa3u Ta OHJIANH
MOJIETIIOBAHHSI MIKPOTIPOIIECOPHUX CXEM, pilleHHS MpodeciiHUX 3aBJaHb).
4. CTan1apTU30BaAHUI KOHTPOJIb (TUCEMOBUH icUT ab0 TecTn).
Buou xonmpono: TloTouHni KOHTPOIJIB, IPOMIXKHA aTeCTaIllis, MICyMKOBa aTecTarlis.

9. OuikyBaHi pe3yJIbTATH HABYAHHA 3 JUCHUILIIHH
VY pe3ynbTarti 3aCBOEHHSI OKPEMUX TEM 13 TUCHUIUTIHY «MIKpOIPOLECOPH Ta MIKPOKOHTPOJIEPU
3n100yBaui mepmoro (OakalaBpChbKOro) piBHS BHUINOT OCBITM HaOyBalOTh 3HaHHS, YMIHHS Ta
KOMIIETEHTHOCTI, 110 BianoBigatoTe BuMoram OIl «ABTomaruzaiiss Ta KOMI IOTEPHO-IHTETPOBaHI
TEXHOJIOT1i» crerianbHOCTI 151 « ABTOMaTH3a1is Ta KOMIT IOTEPHO-IHTETPOBaH1 TEXHOJIOT1I».

Innexc B
MaTpuui IIporpaMHi KOMIIOHEHTH
OIII
3KO01 3/1aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTHYHUX CUTYaLIsIX
3K04 HaBuuku BUKOpUCTaHHS iHOpMaLiHHUX 1 KOMYHIKAI[ITHUX TEXHOJIOTIH
3K05 31aTHICTB J0 MOIIYKY, ONPALIOBAHHA Ta aHAIII3Y iHPOpMALlii 3 PI3HUX JUKepel
OKO02 3/1aTHICT, 3aCTOCOBYBAaTH 3HAHHS (I3UKH, €JIEKTPOTEXHIKHU, EJIEKTPOHIKH 1

MIKpOIIPOLIECOPHOT TEXHIKH, B 00Cs31, HEOOXITHOMY JJsi PO3YMIHHS TPOLECIB B
CHCTEMax aBTOMaTHu3allii Ta KOMI IOTEPHO-IHTETPOBAHUX TEXHOJIOTIAX

OKO07 3naTHICTh OOIPYHTOBYBAaTH BHOIp TEXHIYHOI CTPYKTypH Ta BMITH pO3pOOIATH
MPUKIIAJHE MTPOrpaMHe 3a0e3MeYeHHs UIS MIKPOTIPOIIECOPHUX CUCTEM KepyBaHHS Ha
6a3i JOKaJbHUX 3ac00iB aBTOMAaTM3allii, MPOMHUCIOBUX JIOTTYHUX KOHTPOJEpIB Ta
MIPOrpaMOBaHUX JIOTIYHUX MATPUIb 1 CATHAJIbHUX MPOLIECOPIB

OKI15 31aTHICTh TNPOEKTYBaTH Ta BHUKOPHUCTOBYBaTH po3ymHi cuctemu B AIIK i3
BUKOPHUCTAHHIM TEXHOJOTIH [HTEepHETY pedeit Ta BpaxyBaHHSAM crenudiku
IPEeIMETHO] raynysi
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ITPHO2

3HaTu (i3UKy, €NEKTPOTEXHIKY, CIEKTPOHIKY Ta CXEMOTEXHIKY, MIKPOMIPOIIECOPHY
TEXHIKy Ha piBHI, HEOOXiIHOMY JUIS pPO3B’S3aHHS TUIOBHMX 3a1ad 1 mpodiem
aBroMaru3arii

ITPH10

Bwmitu oOrpyHTOBYBaTH BHOIp CTPYKTypH Ta pO3pOOISATH NpPUKIAJHE MPOTrpaMHe
3a0e3neYeHHs ISl MIKPOIIPOIIECOPHUX CUCTEM YITpaBIiHHS Ha 06a31 JJOKaIbHUX 3aC00iB
aBTOMaTH3alii, IPOMHUCIOBUX JOTTYHUX KOHTPOJEPIB Ta MPOTPaMOBAHHX JIOTIYHUX
MaTpPHIlb 1 CHTHAIBHUX MPOIIECOPIB

ITPH17

BMmiTu cTBOpIOBaTH Ta HAaJAaIITOBYBATH IHTEIEKTyalbHI iH(pOpMaIiifHI CUCTEMHU i3
BUKOPHUCTAaHHSM TEXHOJIOTIH IITyYHOTO 1IHTENEKTY Ta XMapHUX TEXHOJIOTIH,
MIPOEKTYBAaTH Ta BHUKOPHUCTOBYBaTH po3yMHi cucremu B AlIK i3 BuUKOpuCTaHHAM
TEXHOJIOT1H [HTepHeTY peuelt Ta BpaXyBaHHIM cnenrdikyi mpeaAMeTHOT raimysi

10. Po3moais 0aiB, sIKi OTPUMYIOTH CTYACHTH

s oennoi popmu Hasuamms

n'smuu cemecmp

IToTouHe TecTyBaHHs Ta caMocTiitHa poboTa (pazom 100 6aiiB)

po3min 1 03111 2 Cyma

T1 T2 T3 T4 T5 T6 T7 100

10 20 20 20 10 10 10
wocmuu cemecmp
IToTouHe TecTyBaHHS Ta caMocTiiHa poboTa (pazom 50 6aiiB) Iciut Cyma
po3ia 3
T8 T9 T10 T11 50 100
10 15 15 10
s 3a0unoi popmu Haguanms
CbOMULL cemecmp
ITorouHe TecTyBaHHs Ta caMocTiiiHa poboTa (pazom 100 GaiiB)

po3ain 1 o311 2 Cyma

T1 T2 T3 T4 T5 T6 T7 100

5 25 5 5 25 5 30
goCbMULL cemecmp
ITorouHe TecTyBaHHS Ta caMocTiiiHa poboTa (pazom 50 6aiB) Icnut Cyma
po3ia 3

T8 T9 T10 T11 50 100
10 15 15 10

T1, T2 ... T11 — Temn

11. MeToanuHe 3a0e3ne4eHHA

[Tlinpyynukn 1 HaBuyajbHI MOCIOHUKH; 1HCTPYKTHMBHO-METOAMYHI MaTepialu 10

1a00paTOPHUX 3aHATH, KOHTPOJBHI POOOTH; TEKCTOBI Ta EJEKTPOHHI BaplaHTH TECTIB s
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MMOTOYHOTO 1 MiZICYMKOBOT'O KOHTPOJIO, METOIWYHI MaTepialu JjIs OpraHizallii camocTiiHOT
poOOTH CTYACHTIB.

W™

12. PexoMeH10BaHa JiTepaTypa
bazoBa

Cook, Simon. Raspberry Pi Cookbook: Software and Hardware Problems and Solutions.
O'Reilly Media, 2014. - 414 c.
Upton, Eben, and Gareth Halfacree. Raspberry Pi User Guide. Wiley, 2014. - 312 c.
Shtatland, Eugene. AVR Programming: Learning to Write Software for Hardware. Packt
Publishing, 2014. - 330 c.
Hall, Christopher, and Bill Wong. Practical Electronics for Inventors, Fourth Edition.
McGraw-Hill Education, 2020. - 1072 c.
Valvano, Jonathan W. Embedded Systems: Introduction to ARM Cortex-M
Microcontrollers, Sixth Edition. Cengage Learning, 2020. - 962 c.
Mazidi, Muhammad Ali, Sarmad Naimi, and Sepehr Naimi. AVR Microcontroller and
Embedded Systems: Using Assembly and C for Arduino. Pearson, 2019. - 848 c.
Huang, Louie. Programming the Raspberry Pi, Second Edition: Getting Started with Python.
McGraw-Hill Education, 2016. - 208 c.

Jonmomizkna
byuma [. M. MikponponecopHi npuctpoi: HaBy. noc. / I. M. byuma. — JIbBIB:
Bunasaunro HamionaneHoro yHiBepcutery «JIbBiBCchbka momiTexHikay, 2005. —
306 c.
Banzi, Massimo. Getting started with Arduino. O'Reilly Media, 2011. - 176 c.
Margolis, Michael. Arduino cookbook. O'Reilly Media, 2011. - 636 c.
Monk, Simon. Programming Arduino: Getting Started with Sketches. McGraw-Hill
Education, 2016. - 192 c.
Blum, Jeremy. Exploring Arduino: Tools and Techniques for Engineering Wizardry.
Wiley, 2013. - 384 c.
McRoberts, Michael. Beginning Arduino. Apress, 2010. - 448 c.

13. Indopmauniiini pecypcu

biGmioreuHo-iHpopmaliiiHl pecypcu— KHIDKKOBUM (oHa, mnepioguka Ta (oHAM Ha

eNIeKTpoHHUX Hocigx Oi6miorekn JIHVII, nepxaBHUX oOpraHiB HayKOBO-TEXHIYHOT

iH(popmalrii, HayKOBUX, HAYKOBO-TEXHIYHUX Oi0IIOTEK Ta IHIIUX HAYKOBHX O10Ji0TEK

VYkpainu.

OnnailiH Kypcu:

e "Introduction to Embedded Systems Software and Development Environments" Ha
Coursera: https://www.coursera.org/learn/embedded-systems

e "Embedded Systems - Shape The World: Microcontroller Input/Output" na edX:
https://www.edx.org/course/embedded-systems-shape-the-world-microcontroller-
inputoutput

e "Introduction to Microcontrollers" na Udemy:
https://www.udemy.com/course/introduction-to-microcontrollers/

e "Microcontroller Fundamentals and Programming" ma Udemy:
https://www.udemy.com/course/microcontroller-fundamentals-and-programming/



http://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%BD%D0%B8%D0%B6%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9_%D1%84%D0%BE%D0%BD%D0%B4&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BD%D0%BE%D1%81%D1%96%D0%B9&action=edit&redlink=1
https://www.coursera.org/learn/embedded-systems
https://www.edx.org/course/embedded-systems-shape-the-world-microcontroller-inputoutput
https://www.edx.org/course/embedded-systems-shape-the-world-microcontroller-inputoutput
https://www.udemy.com/course/introduction-to-microcontrollers/
https://www.udemy.com/course/microcontroller-fundamentals-and-programming/
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e "Microcontroller Programming and Interfacing: Texas Instruments MSP430" na
edX: https://www.edx.org/course/microcontroller-programming-and-interfacing-
texas-instruments-msp430

e "Embedded Systems Programming on ARM Cortex-M3/M4 Processor" Ha Udemy:
https://www.udemy.com/course/embedded-systems-programming-on-arm-cortex-
m3m4-processor/

e "Embedded Systems: Robotics, learn by building" na Udemy:
https://www.udemy.com/course/embedded-systems-robotics-learn-by-building/

3. Youtube-kananu:

e "Electronics Hub™:
https://www.youtube.com/channel/UCSON5baNIQWJCUrhCEo8WIA

e "The Engineering Projects":
https://www.youtube.com/channel/UCVhOY1BOQEKAORr1G9Xb0aDA

e "EEVblog": https://www.youtube.com/user/EEVblog

e "The Signal Path": https://www.youtube.com/user/TheSignalPathBlog

e "GreatScott!": https://www.youtube.com/user/greatscottlab

e "Paul McWhorter":
https://www.youtube.com/channel/UCfYTKO0tzHZTpNFrc_ NDKnvw

e "Jeremy Blum": https://www.youtube.com/user/sciguy14



https://www.edx.org/course/microcontroller-programming-and-interfacing-texas-instruments-msp430
https://www.edx.org/course/microcontroller-programming-and-interfacing-texas-instruments-msp430
https://www.udemy.com/course/embedded-systems-programming-on-arm-cortex-m3m4-processor/
https://www.udemy.com/course/embedded-systems-programming-on-arm-cortex-m3m4-processor/
https://www.udemy.com/course/embedded-systems-robotics-learn-by-building/
https://www.youtube.com/channel/UCS0N5baNlQWJCUrhCEo8WlA
https://www.youtube.com/channel/UCVhOY1BQEkA0Rr1G9Xb0aDA
https://www.youtube.com/user/EEVblog
https://www.youtube.com/user/TheSignalPathBlog
https://www.youtube.com/user/greatscottlab
https://www.youtube.com/channel/UCfYfK0tzHZTpNFrc_NDKnvw
https://www.youtube.com/user/sciguy14

