OIINC HABYAJIBHOI JTUCOUILITHA

1. Koa: 2.2.03;
2. HazBa: [IporpamyBaHHSI MiIKpPOKOHTPOJIEPIB;
3. Tun: BuGipKOBHIA;
4. PiBenb BUIIOI ocBiTH: | (OakamaBpChKHii);
5. Pik HaBYaHH$, KOJIM IPONOHYEThCS JMCHHUILTIHA: 4;
6. CemecTp, KOJIM BUBYAETHCS AUCHUILIIHA: 7;
7. KinbkicTs BcTranoBenux kpeautis EKTC: 4;
8. Ilpi3Buine, iHiniaau JeKTOpPa/NeKTOPiB, HAYKOBUH CTYyNiHb, Mocaga: Peyr JImutpo TaripoBuy,
CTapUIMi BUKJIa1ay.
9. Pe3yJbTaTH HaBYAHHS: [11CJIsl BUBUCHHSI JUCLUIUIIHU CTYAEHT MIOBUHEH OYTH 31aTHUM:

e miA0UpaTH MIKPOKOHTPOJEpU JUIs peani3alii MIKpOIpPOIECOPHUX HPUCTPOiB, BHOMpATH CyMiCHI

IpOTpaMHi Ta anapaTHi 3acodu i poOOTH 3 HUMH,
e OyayBaTH €NEKTPUYHI CXEMH 3 BUKOPUCTAHHIM Cy4YaCHUX MIKPOKOHTPOJIEPIB;

® MPOEKTYBATH, PO3POOIISITH Ta BIAJIAr0PKyBAaTH TPOTPAMHM JIJIsi MIKPOKOHTPOJIEPIB.
10. ®opmu opranizauii 3aHsITh: HAaBYAJIbHE 3aHATTS, CAMOCTiiTHA poOOTa, KOHTPOJIbHI 3aX0/IH.

11. o /lucuumiaiHu, MO TNepeaylOTh BHBYEHHIO 3a3HaveHoi aucuumiainm: 1.3.02 Enekrponika Ta
MIKpOIIPOIIECOPHA TEXHIKa.
12. 3micT Kkypcey:

Knacudikarist Ta orasa cydacHUX MiKPOKOHTPOJIEPIB.

[TpoekTyBaHHs Ta po3poOKa MPOrpaMHOro 3a0e3NeUeHHs I MIKPOKOHTPOJIEPIB.

Tunosi CTpyKTypu Iporpam Jjisi MiKpOKOHTPOJIEPIB.

Oco611BOCTI PO3pPOOKH MPUCTPOIB 3 MIKPOKOHTpOJIEpaMH. TecTyBainbHI TPOrpamH.

MikpoKoHTpoJIepr BUPpOOHHIITBA KOMIIaHii «Atmel». Anmaparthi 3acobu po3poOKu st
MIKpPOKOHTpoJIepiB apxiTekTypu AVR.

MikpokoHTtposep Atmega328P: OynoBa, TEXHIUHI XapaKTEPUCTUKH.

Cuctema koman MikpokoHTposnepa ATmega328P. AcembGiep AVRASM?2.

C-xommninsaTop AVR GCC. Cunrakcuc 00poOHUKIB TepeprBaHb.

PoGota 3 mpuctposimu BBOAY/BUBOly. HanamryBanHs mopTiB BBOy/BUBOAY. BUKOpHCTaHHS KHOIIOK,
KJIaBiaTyp, CCHCOPHUX €KpaHiB. BUKOpUCTaHHS AUCKPETHUX CBITJIONIOAIB, CECMUCETMEHTHUX CBITJIOIIOHUX,
pinkokpuctanigaux, OLED-nucmeis.

Taitmepu/niunnbHUKY. BUKoprcTaHHS TaliMepiB/MYUIBHUKIB Y PEKUMaX 3aXOTUICHHS, IIOPiBHIHHS
ta renepyBanHs [IIIM-curnany.

Buxopucranns ananoroBo-nuugpoBoro rnepeTsoproBada MikpokoHTposiepa ATmega328P.

Bukopucranust USART nist acuHXpoHHOT niepesayi 1aHux.

Bukopucranns komyHikauidaux inrepdeiicis 12C, SPI, 1-wire.

BukopucranHs cTOpoXoBOro TaiimMepa Ta pexHMiB 3MEHIIEHOTO €HEeProCoKUBaHHS.

AJNTOpUTMH KepyBaHHS IBUT'YHAMH MTOCTIHHOTO, 3MIHHOTO CTPYMY, KDOKOBUMHU JIBUTYHAMHU.
®opMyBaHHS CUTHAIIB KEPYBaHHS CEPBOIPHUBOIAMHU.

Peanizaris mozumiitaux ta [I/[-perynstopa Ha BOCBMUPO3PSIHUX MIKPOKOHTPOJIEpaX.

OnmepartiiiHi CUCTeMH peaTbHOTO Yacy i MikpokoHTposepiB. FreeRTOS.

3aco0u 0OMIHY TaHUMH MIX 3aJa4aMy Ta apOoiTpaxKy H0CTyny 10 criiibHUX pecypciB y FreeRTOS.
13. PekoMeH10BaHI HABYAJILHI BHIAHHA:

1. bouapos C. 0. MikponpouecopHa TexHika : HaBY. moci6. / C. FO. bouapos. — Pisue : HYBI'TI, 2006. -
163 c.

2. Slkumenko 1O. 1. MikpormporiecopHa TexHika. 2-re Buj., nepepo0i. ta gonosH. / FO. 1. Skumenko, T. O.
Tepemenko, €. 1. Cokon, B. . Kyiixos, F0. C. Ilerepreps. — K.: ITomitrexnika HTYY "KIII": Konnop,
2004. — 440 c.



3. Esctudee A. B. Mukpokonrposiepsl AVR cemelictBa Mega. PykoBoacTBo monbs3zoBatens. / A. B.
EBctudee — M.: Uznarensckuii oM “Zlomska-XXI”, 2007. — 592 c.
14. 3an1anoBaHi BUAM HABYAJLHOI JiJILHOCTI TA MEeTOAM BUKJIANAHHSA:
18 rox. nekmiid, 12 rox. mabopaTtopHux poOit, 12 roxa. mMpakTHYHUX POOIT, 78 roa. caMOCTiHHOI PoOOTH.
Pa3zom — 120 ron.
Metoau: 1HTEpaKTHUBHI JIEKIIi, 1HAWBIAYyadbHI 3aBIAHHS, BIPOBA/DKEHHS KEHC-METOJIB, 1HIAMBITyaJbHI
HAyKOBO-JIOCJIi/IHI 3aB/IaHHS, BUKOPUCTAHHS MYJIbTUMEIHHUX 3aCO01B.
15. ®opmu Ta KpuTepii ONIHIOBAHHS:
OuiHIoBaHHA 301MCcHIOETECS 3a 100-0aIbHOIO MIKAIOXO.
[TincymMKOBHII KOHTPOJIB: 3aJIK B KiHIII CeMecTpy.
[ToTrounuii koHTposib (100 GamniB): TecTyBaHHS, OMUTYBAHHS, 3aXHUCT BHKOHAHUX JIaDOpAaTOPHUX pPOOIT,
MIATTOBKA 1HIUBIIyaIbHOTO HAYKOBO-JOCIIITHOTO 3aBAaHHS, KOHTPOJIbHI POOOTH.

16. MoBa BuKJ/JIaJaHHs: YKpaiHChKAa.

3aBigyBau kadeapu B. B. JlpeBenbkuii, 1.T.H., mpodecop



OITMC HABYAJIBHOI JJUCITATIJITHA
. Code: 2.2.03;
. Title: microcontroller programming;
. Type: selective;
. Higher education level: I (baccalaureate);
. Year of study, when the discipline is offered: 4;
. Semester when the discipline is studied: 7;
. Number of established ECTS credits: 4;
. Surname, initials of the lecturer / lecturers, scientific degree, position: Reut D. T.,
Senior Lecturer
9. Results of studies: After studying the discipline the student should be able to:

R 1 N N AW -

e select microcontrollers for the implementation of microprocessor devices, choose compatible
software and hardware to work with them;
¢ build electrical circuits using modern microcontrollers;
e design, develop and debug programs for microcontrollers.
10. Forms of organizing classes: study lessons, independent work, control activities.
11. Disciplines preceding the study of the specified discipline: 1.3.02 Electronics and microprocessor
technology.
12. Course contents:
Classification and review of modern microcontrollers.
Design and development of software for microcontrollers.
Typical software structures for microcontrollers.
Features of the development of devices with microcontrollers. Testing programs.
Microcontrollers manufactured by Atmel Company. Hardware development tools for AVR
microcontrollers.
Microcontroller Atmega328P: structure, specifications.
System of commands of the microcontroller ATmega328P. Assembler AVRASM?2.
C-compiler AVR GCC. Syntax of interrupt handlers.
Work with I/ O devices. Configuring I / O ports. Using buttons, keyboards, touch screens. Using discrete
LEDs, seven-segment LEDs, liquid crystal displays, OLEDs.
Timers / counters. Using timers / counters in capture, comparison and generation of PWM signals.
Using analogue-digital converter of microcontroller ATmega328P.
Using USART for Asynchronous Data Transmission.
Use of I2C, SPI, 1-wire communication interfaces.
Use the watchdog and reduced power consumption modes.
Algorithms for controlling motors of constant, alternating current, stepping motors. Formation of servo
control signals.
Realization of positional and PID-regulator on 8-bit microcontrollers.
Real-time operating systems for microcontrollers. FreeRTOS
Means of data exchange between tasks and arbitration of access to shared resources in FreeRTOS.
13. Recommended educational editions:
1. bouapos C. FO. MikponpouecopHa TexHika : HaBy. moci6. / C. FO. bouapos. — Pisue : HYBI'TI, 2006. -
163 c.
2. Slkumenko 1O. 1. MikpormporiecopHa TexHika. 2-re Buj., nepepo0i. ta gonosH. / FO. 1. Skumenko, T. O.
Tepemenxko, €. I. Cokon, B. f. Kyiikos, FO. C. Iletepreps. — K.: [Tonitexnika HTYY "KIII": Kongop,
2004. — 440 c.
3. EBctudee A. B. MukpokonTpomiepsl AVR cemeiictea Mega. PykoBoacTBo monb3oBarens. / A. B.
EBctudeer — M.: Uzparensckuit gom “Jomdka-XXI”, 2007. — 592 c.
14. Planned types of educational activities and teaching methods:



18 hours of lectures, 12 hours of laboratory work, 12 hours of practical work, 78 hours of independent work.

Together - 120 hours.

Methods: interactive lectures, individual tasks, implementation of case methods, laboratory works,

individual research tasks, use of multimedia tools.

15. Forms and assessment criteria:

The evaluation is carried out on a 100-point scale.
Final control: score at the end of the semester.
Current control (100 points): testing, survey, laboratory work defence, preparation of an individual

research task, control work.

16. Language of teaching: Ukrainian.

3aBigyBad kadenpu B. B. /IpeBeupkuid, A.T.H., mpodecop



