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BOJM Ta METOJIH 11 KOHTPOJIIO.

JIBBIB 2023



2
I'any3b 3Hanb: 12 «Ingpopmauinni mexmnonoziiy
CuenianabHictb: 122 «Komn’tomepni nayku»
OcBiTHBO-TIpOdeciiina nporpama «Komn’romepni nayku
PiBeHb BUIOI OCBiTH — nepuiuii (6axkanaspcokuii)
Kinbkicrs kpeauris — 4 (icnum)
Pik migroroBku, cemectp — 2 pik, 4 cemecmp
KoMnoHeHT 0CBiTHBOI MporpamMmu: eudipkosuil
MoBa BUKJIAAAHHS: YKPAIHCbKA

Onuc AucoMnIiHu
OcBiTHS KOMIIOHEHTa «MIKpOKOHTPOJIEPH» € BUOIPKOBOIO CKJIAIOBOI YaCTUHOIO ITUKITY MPOQeCciiHOI
HiATOTOBKU Ui 3/100yBadiB OCBITHBO-TIpodeciiinoi nporpamu «Komr’1oTepHi HayKu» MEpHIOro
(6akamapchKOro) piBHS BHINOI OCBITH. BUBUCHHS MUCHMIUIIHK TIepeadadae HasIBHICTh CHCTEMAaTUYHUX
Ta TPYHTOBHHMX 3HaHb 13 CYMDKHHUX KypciB, 30KkpeMa 3 «OcHOBH iH(QOpMALIfHMX CHUCTEM» Ta
«IIporpamyBaHHs».
Bumoru 110 3HaHb Ta yMiHb BU3HAYAIOTHCS TaTy3€BUMHU CTaHAAPTAMU BUIIOI OCBITH Y KpaiHH.
IIpeaMeToM BHBYEHHSI OCBITHBOI KOMMOHeHTH «MIKPOKOHTpOJEpU» € MpoLeC HaBYaHHS 1
miarotoBky (axiBisg 3a OCBITHBO-TIpodeciiiHo mporpamoro «KoMmm’roTepHi HaykW» MEpHIoro
(Oakamapcbkoro) piBHS BHILOI OCBITH, SIKHH JO3BOJUTH CTyJIEHTaM OTPUMATH TEOPETUYHI 3HAHHA Ta
MPAaKTUYHI HABHYKU POOOTH 31 CKIIAJHUMH €IEKTPOHHUMH CUCTEMaMH Ha OCHOBI MIKpOIPOIIECOPIB Ta
MIKPOKOHTPOJIEPIB.
MeTo10 BUBYEHHSI OCBITHBOI KOMIIOHEHTH «MiKPOKOHTPOJIEPU» € OBOJIO/IIHHS IPUHIUIIAMU poOOTH
MIKPOIIPOIIECOPIB, MIKPOKOHTPOJIEPIB Ta OB’ 3aHOTO MepudepiitHOro o0aHaHHS.
OCHOBHHMMH 3aBJIAHHSIMH OCBITHBOI KOMIOHEHTH «MiKpOKOHTPOJIEPH» €: ONaHyBaHHS MPUHIIUIIIB
poOOTH MIKPOIIPOLIECOPIB Ta MIKPOKOHTPOJIEPIB, a TaKOX IX apXiTeKTypi Ta (QyHKIIOHAIbHI
MOJKJIMBOCTi; HaOYTTs HaBUKIB PO3POOKH MPOTPaMHOTO 3a0e3MedyeHHs I MIKpPOMpOoIecopiB Ta
MIKPOKOHTPOJIEPIB 3 BUKOPUCTAHHSAM PI3HUX MOB NpPOTrpaMyBaHHS Ta I1HCTPYMEHTIB PO3pOOKH;
BHUBUEHHS nepudepiiinux npuctpois, Takux sk ALIL L[AIIl, nopTu BBeAeHHS/BUBEACHHS, TaliMepu
TOIO, JUISl PO3B'I3aHHS PI3HOMAHITHUX 3aJay; ONaHyBaHHs MPUHIMIIB MPOEKTYBAHHS €JIEKTPOHHHUX
CHCTEM Ha OCHOBI MIKpONPOIIECOPIB Ta MIKPOKOHTPOJIEPIB 3 BUKOPUCTAHHSIM Cy4YaCHUX TEXHOJIOTIH Ta
IHCTpYMEHTIB PO3pOOKHU; MIATOTOBKA O pOOOTH 31 CKIAJHUMU CHCTEMaMM BOYIOBAaHUX HPUCTPOIB,
TaKMX SIK IPOMUCIIOBI KOHTPOJIEPH, MIKPOKOHTPOJIEPH aBTOMOOUIBHOT €JIEKTPOHIKH, MIKPOIIPOLIECOPH
B MEAMYHHUX MPUCTPOSX Ta IHIIMX CHCTEMax; PO3BUTOK HAaBUUOK aHaJli3y, MPOEKTYBaHHS Ta peasizamii
CHUCTEM Ha OCHOBI MIKpOIpPOIIECOPIB Ta MIKPOKOHTPOJIEPIB 3 YpaxyBaHHSIM CyYacHUX BHMOT J10
HAJIIHOCTI, MBUIKOIIT Ta eHEProeeKTUBHOCTI.
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CTpykrypa Kypcy
I'ognun
ayL;:;gE:nx Tema Pe3ysnbTaTn HABYAHHS 3aBnaHHsA
(yiek./ J1ab.)

2/0 Tema 1. 3HaTH 0COOJIMBOCTI, BigMinHocrti,| JlaGopaTtopHa
Knacudikamis HEPEBary, HEJIOJIIKU Ta chepy pobora,
MIKpPOIIPOIIECOPIB. | BUKOPUCTAHHS MIKpPOIIPOIIECOPIB Ta ITMTaHHA

MIKPOKOHTPOJIEPIB. 3HaTu OCHOBHI
PI3HOBUIM  MIKPOKOHTpPOJEpPIB Ta  iX
apXITEKTYypY.

2/4 Tema 2. Buau 3natu  kinacudikamiro Ta  npuHIunu| Jlaboparopna
nam’sTi Ta noOyA0BH TIOCTIMHOI MaM’ATI Mporpam, pobora,
CHHXPOHI3aITis. naMm’sITi TaHUX, CHEProOHE3IC)KHOI mam’ Tl IIMTaHHA

Ta 30BHIMIHBOI JOJATKOBOI 1AM’ ATI.

2/4 Tema 3. TakrtoBwmii| 3HaTH TEXHIUHI 3aCOOM KOHTPOJIIO YacoBuX | Jlaboparopna
renepatop. Cucrema| mporecis. Bwmitu BUKOPHUCTOBYBATH pobora,
MepeprBaHb. ¢dbyHkIii poboTH 3 YacoMm, MPOTrpaMHi ITATaHHA
Taitmepu- NIEpepUBaHHS, allapaTHi MepeprUBaHHS.

JTYWIHHUKH.

214 Tema 4. ®opmartu Tta| 3HaTn npu3HaueHHs ~ Ta  npuHnun| Jlaboparopna
crmocoOM  ajapecariii. | IPaKTUYHOTO  BUKOPHUCTAHHS  PETICTPIB pobora,
Perictpu 3arajbHOrO MIPU3HAYECHHS. Bwmitu TG
MIKpOMpoIECopa. BUKOPUCTOBYBATH  CITy’)KOOB1  pPETiCTpH:

NPOrpaMHUN JHYMIBHUK, PETICTp CTaHy,
perictpu yIpaBIiHHSA, perictp
HAJIaroHKCHHSL.

1/2 Tema 5. CyuacHi 3Hatu cdepy BUKOpHCTaHHS, mepeBaru Ta| Jlaboparopma
KOMIMIJISTOPH Ta HEIOJIKU Pi3HUX MOB nporpamysanHs: Ci, pobora,
OCHOBHI MOBU Assembly, BASIC, Python, Java. MUTaHHs
IIpOrpaMyBaHHs. BmitTn  BHKOpHUCTOBYBaTHM  Pi3HOMAaHITHI

xommisstopu  GCC, IAR  Embedded
Workbench, Keil uVision, MPLAB XC,
ARM Compiler, Arduino IDE.

1/2 Tema 6. Metoan 3HaTM MexaHi3Mu 3MeHIeHHs o00'emy| JlabGoparopna
onrtumizarii MpOrpaMHOro Koxy. BMITH BHKOHYBaTu pobora,
[IPOrpaMHOTO aHaii3 Ta MNpOQUIIOBaHHA MPOTPAMHOIO ITATAHHSA
3a0e31eyeHHs I KOZy. 3HaTH OCOOJIMBOCTI BUKOPHUCTAHHS
MIKPOKOHTpPOJIEPIiB. | HIBUAKHX aJITOPUTMIB. Bwmitu

ONTHUMI30BYBaTH TPOTPAMHUN KOJ IS
e¢()EKTUBHOTO BUKOPHUCTAHHS arapaTHUX
pecypciB MiKpPOKOHTPOJEpA, 3AiHCHIOBATH
OTITUMI3allil0 IEPEPUBAHb.

1/4 Tema 7. Pobora 3| 3matm  mpuHmun  pobotm  uu¢po-| Jlaboparopua
IIAII Ta AL aHaJOrOBOrO  IEPETBOPIOBAYa.  3HATHU pobora,

OPUHOMI  poOOTH  aHAIOTO-IH(POBOTO HMTaHHA

nepeTBopoBaya. BMITH BUKOpUCTOBYBATH




4

NPOIEC IMUPOTHO-IMITYJIBCHOT MOTYJISIIIS
JUIsL  TeHepalli KOMaHJHHMX CHUTHaIIB
MIKPOKOHTpOJepa. 3HAaTU OCOOJIUBOCTI
poOOTH 3 MOPTAMU BBEICHHS/BUBEICHHSI.

1/4 Tewma 8. Ilporpamui | 3HaTu (QyHKIIOHAIBHI MOXJIWBOCTI Ta| Jlaboparopna
Ta anapaTHi chepy BUKOPUCTaHHS NepepuBaHb. Bmitu pobora,
IIEpEPUBAHHS. BUKOPUCTOBYBATH NPOTPaMHI Ta amaparHi [TATaHHS

nepepuBaHHA.  BoJNOAITH — TEXHIYHUMHU
3aco0aMu peamizamii nepeprBaHb.
Bomnoaitu MIPOTPaMHUMU 3aco0aMu
peanizailii nepepuBaHb.

2/4 Tema 9. [IpoToBi BwmiTu BuKOpuCTOBYBaTH TOCIHiIOBHI Ta| Jlaboparopna
iHTEpdeiicu napajieiabHi 1HTepdeiic MIKpOKOHTPOJIEpA. pobora,
MiKponponecopiB. | BMitn peanizoByBatH OOMIH JaHUMH ITATaHHA

pI3HUX THITIB 3 BUKOPHUCTAHHIM
CTaHJAapTHUX TMPOTOKOIIIB 3B’A3KY. 3HATH
chepy  BUKOPUCTAaHHA Ta  TEXHIYHI
MO>KJIMBOCTI ApoToBUX mpoTokomiB UART,
12C, SPI.

214 Tewma 10. 3HaTH ponb Oe3npoToBuX iHTepdeiiciB y| Jlaboparopua
be3apoTosi Cy4acHHX TEXHOJIOTISX. Bononitu pobora,
iHTEepdelicn HAaBUKaMHU  BHUKOPHUCTAHHS  TEXHOJIOTiH ITMTaHHA
mikpormporiecopiB. | Bluetooth ta Wi-Fi mist HamaromkeHHs

B3a€MO/Ii1 3 MIKPOIIPOIIECOPHOIO TEXHIKOIO.
3natu npuHmMnu  B3aemoxii APl 3
6e31pOTOBUMHU iHTepdeiicamu
MIKpPOKOHTPOJIEPIB.
HaB4yajbHUIl KOHTEHT
®opMyBaHHA NPOrPAMHHUX KOMIIETEHTHOCTEH

Inpexc B

MaTpHuIi IIporpamMHi KOMIOHEHTH

OIIIT

3K 2 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHUYHUX CUTYALlIsIX

3K 7 31aTHICT JI0 MOUIYKY, 0OpOo0JIeHHs Ta aHaJi3y iHpopMaIlii 3 pi3HUX JDKEpes

3K 9 31aTHICTh NPaIOBaTH B KOMaH/I1

CK3 31aTHICTB 0 JIOTTYHOT'O MUCIIEHHS, TOOYJOBU JIOT1YHUX BUCHOBKIB, BAKOPHCTAHHS

dbopManbHUX MOB 1 MojJeled aaropuTMIYHUX OOYHMCIIEHb, TPOEKTYBAHHS,
pO3po0IeHHs i aHaNi3y alrOpUTMIB, OLIHIOBAHHS X €(EKTUBHOCTI Ta CKJIAJHOCTI,
PO3B’SI3HOCTI Ta HEPO3B’SI3HOCTI AJITOPUTMIYHMX MPOOJIEM JUIsl aJeKBAaTHOTO
MO/IEJIIOBAHHS IPEAMETHUX 00JacTell 1 CTBOpEHHs MPOrpaMHUX Ta iH(QOpMaIiifHUX
CHCTEM
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JliTepaTypHi axkepena

Ba3oBa
1. Cook, Simon. Raspberry Pi Cookbook: Software and Hardware Problems and Solutions. O'Reilly
Media, 2014. - 414 c.
2. Upton, Eben, and Gareth Halfacree. Raspberry Pi User Guide. Wiley, 2014. - 312 c.
3. Shtatland, Eugene. AVR Programming: Learning to Write Software for Hardware. Packt
Publishing, 2014. - 330 c.
4. Hall, Christopher, and Bill Wong. Practical Electronics for Inventors, Fourth Edition. McGraw-Hill
Education, 2020. - 1072 c.
5. Valvano, Jonathan W. Embedded Systems: Introduction to ARM Cortex-M Microcontrollers, Sixth
Edition. Cengage Learning, 2020. - 962 c.
6. Mazidi, Muhammad Ali, Sarmad Naimi, and Sepehr Naimi. AVR Microcontroller and Embedded
Systems: Using Assembly and C for Arduino. Pearson, 2019. - 848 c.
7. Huang, Louie. Programming the Raspberry Pi, Second Edition: Getting Started with Python.
McGraw-Hill Education, 2016. - 208 c.

JlomomizkHa
1. byuma . M. MikponpouecopHi mpuctpoi: Had. moc. / I. M. Byuma. — JIpBiB: BumaBHHITBO
Harmionansnoro yHiBepcurery «JIbBiBchka monitexHikay, 2005. — 306 c.
2. Banzi, Massimo. Getting started with Arduino. O'Reilly Media, 2011. - 176 c.
3. Margolis, Michael. Arduino cookbook. O'Reilly Media, 2011. - 636 c.
4. Monk, Simon. Programming Arduino: Getting Started with Sketches. McGraw-Hill Education,
2016. - 192 c.
5. Blum, Jeremy. Exploring Arduino: Tools and Techniques for Engineering Wizardry. Wiley, 2013.
- 384 c.
6. McRoberts, Michael. Beginning Arduino. Apress, 2010. - 448 c.

Indopmauniiini pecypcu B IntepHeri
1. BiGnioreyHo-iH(popmaLiliHl pecypcu— KHUKKOBUN (hOoHA, mepiovKa Ta GOHIN Ha EIEKTPOHHUX
Hocisix 616mioTexku JIHVYII, nepkaBHUX opraHiB HayKOBO-TEXHIUHOI 1H(OpMaIli, HAayKOBUX, HAYKOBO-
TeXHIYHMX O10J110TEeK Ta IHIIMX HAyKOBHX 010:110TeK YKpaiHH.
2. OwHnaiiH Kypcu:
e "Introduction to Embedded Systems Software and Development Environments" na Coursera:
https://www.coursera.org/learn/embedded-systems
e "Embedded Systems - Shape The World: Microcontroller Input/Output" Ha 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" sa Udemy:
https://www.udemy.com/course/microcontroller-fundamentals-and-programming/
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" va Udemy:
https://www.udemy.com/course/embedded-systems-programming-on-arm-cortex-m3m4-processor/
e "Embedded Systems: Robotics, learn by building" ma Udemy:
https://www.udemy.com/course/embedded-systems-robotics-learn-by-building/
3. Youtube-kanamu:
e "Electronics Hub": https://www.youtube.com/channel/UCSON5baNIQWJCUrhCEo8WIA
e "The Engineering Projects":
https://www.youtube.com/channel/UCVhOY1BQEKAORr1G9Xb0aDA



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
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.udemy.com/course/introduction-to-microcontrollers/
https://www.udemy.com/course/introduction-to-microcontrollers/
https://www.udemy.com/course/microcontroller-fundamentals-and-programming/
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-robotics-learn-by-building/
https://www.youtube.com/channel/UCS0N5baNlQWJCUrhCEo8WlA
https://www.youtube.com/channel/UCVhOY1BQEkA0Rr1G9Xb0aDA
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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/UCfY{fK0tzHZTpNFrc_ NDKnvw
e "Jeremy Blum": https://www.youtube.com/user/sciguyl4

IHoniTnka ouiHIOBaHHA
IMoniTnka momo AemIaiiHiB Ta mepeckjaganus: PoOoTH, sKi 34a10ThCS 13 TOPYIICHHSIM TEPMIHIB
0€3 MOBaXHUX MPHUYUH, OL[IHIOIOTHCS Ha HIDKYY OLIHKY (75% Bix MOXKINBOI MaKCUMAaJIbHOI KUTBKOCTI
OayiB 3a BHUI JisbHOCTI OaniB). IlepeckimamaHHs MOAYJiB BiOyBaeThCs 3a HASBHOCTI MOBAKHUX
NpUYHH (HAPHUKIIAL, JTIKApHSHUIH).
IMoaiTuka Mmoo akageMiuHoi 100podyecHocTi: CricyBaHHS MiJ] 4Yac KOHTPOJIBHUX POOIT 3a00pOHEH1
(B T.4. 13 BUKOPUCTAHHSAM MOOUTBHUX AEBaiCiB). MOOUIBHI MPUCTPOI T03BOISAETHCS BUKOPHCTOBYBATH
JIUIIIE TT1]] Yac OH-JIaiH TeCTYBAaHHA Ta MiATOTOBKH MPAKTUYHUX 3aBJaHb M1/ Yac 3aHSITTS.
IMoaiTuka oo BinBinyBanHsi: BinBigyBaHHsS 3aHATH € 000B’SI3KOBUM KOMIIOHCHTOM OIlIHIOBAHHS.
3a 00’eKTMBHUX TNpUYMH (HAMPUKIAA, XBOpoOa, MIKHAPOJHE CTaKyBaHHs) HABYaHHS MOXKeE
Bi/I0OYBaTHCh B OH-JIAH POPMI 3a TIOTOHKCHHSM 13 BEAYYHM BHKJIaIa4eM KYypCy.

OuinoBanHs
OcrtaroyHa OIlIHKA 32 YETBEPTUH CEMECTP PO3PAXOBYETHCS HACTYIMHHM YHWHOM: IMOTOYHUH KOHTPOIb
ouintoeThest B 100 GamiB, Ta ckiamaeTbes i3 ABOX Moy iB 1o 50 GanmiB koxeH. B cymy 6aiiB KOXHOTO
MOAYJsl BXOIATH OaJiM 3a BHKOHAHHS JiabopaTtopHuX poOiT (70 OamiB), MOTOYHY aKTUBHICTh Ha
3aHATTAX (10 GamiB), pe3yabTaTH MPOMIXKHOTO YCHOTO Ta MTUCHMOBOTO onuTyBaHHs (20 6aniB).

[Toroune TecTyBaHHs Ta camocTiiiHa poboTa (pazom 100 Gai)

Cyma

T1 T2 T3 T4 T5 T6 T7 T8 T9 | T10 Icniut 100

5 5 5 5 5 5 5 5 5 5 50

Jo Cunadycy TakokK roTyloThcsl MaTepiajiu HAaBYAIbHO-METOAUYHOT0 KOMILJIEKCY:

1) HaBuanbHuii KOHTEHT (PO3LIMPEHUH TUIaH JEKIii);

2) TemaTHKa Ta 3MICT NPAKTHUYHUX POOIT;

4) 3aBnaHHs 715 TIJCYMKOBOTO KOHTPOJIIO;

3)  EnexktpoHHi  Martepianu y  BipTyalbHOMY  HaBuanbHOMy  cepepoBumti  JIHVYII
(https://moodle.lnup.edu.ua/).



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
https://moodle.lnup.edu.ua/

