gu HauioHaNnbHUIA TEXHIYHUIA YHiBEpCUTET YKpaiHU
«KWIBCbKWUW MOMTEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadeanpa aBTomaTtusauii
€/1eKTPOTEXHIYHUX Ta MEXAaTPOHHUX
KomnJeKcis

Y

AEMK

e

CuHTEe3 MiKponpouecopHUX NpPUCTpoiB

Pob6oua nporpama HaBYanbHOI gucumnniim (Cunabyc)

PiBeHb BULWOI OCBiTH
Fanysb 3HaHb
CneujianbHictb
OcBiTHA Nnporpama
Cratyc gucumnniim
dopma HaBYaHHA

Pik nigrotosKu,
cemecTp

O6car gucuunninm

CemecTtpoBuii
KOHTPO/1b/ KOHTPO/IbHI
3axoam

Po3knap 3aHATb
MoBa BUKnapaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BUK/1IagadiB

Po3milieHHs Kypcy

PeKBi3UTUHABYA/IbHOI AUCLUNJIIHU

Mepwuli (6akanaspcoKuli)

14 EnekmpuyHa iHxeHepis®

141EneKmpoeHep2emuKa, e1eKMpPOMEXHIKa Ma eneKmpoMexaHiKa

IHXCUHIpUH2 IHMeanekmyanbHUX e1eKMPOMEXHIYHUX Ma MeXampoHHUX KOMIAEKCI8
Bubipkoea BubipKosi oceimHi KomnoHeHmu

OyHa (0eHHa)/ 3a04HaG/OucmaHyitiHa)

2Kypc, secHAHuUU cemecmp;

4 kpeduma 120 200uH
3anik

https://schedule.kpi.ua/?groupld=66ee89ae-fb91-48b7-8302-fbf7c686bf7b
Ykpaincoka

Nektop: cm. suknaoay [Npaoko Cepeili /leoHioosuy,; e-mail: psI2012@ukr.net; men.
+38-066-721-43-89 (10:00 — 17:00)

MpaKkTnuHi / JlabopaTopHi: cm. suksn. [psadko Cepeili /leoHidosu4,; e-mail:
psl2012@ukr.net; men. +38-066-721-43-89(10:00 — 17:00);

Googleclassroom, nepcoHanbHa CTOpiHKa BMKNa4aya

MporpamaHaBYaNbHOI AUCLUNAIHN

1. OnucHaBYanbHOI AUCLUUNAIHK, i MeTa, NpegMeT BUBYAHHA Ta pe3y/IbTaTU HaBYaHHA

Hucuumnina " CuHTE3 MIKPOINPOLIECOPHUX HPUCTPOIB” 3aiiMae BakJIMBE Miclie cepell BHOIPKOBUX
JTUCLMILTIH, K1 BU3HAYaI0Th TEOPETUYHUIN piBeHb MpodeciiHOT MIArOTOBKH eleKTpoMexaHikiB. OHIE0
3 HaMOLIBII BaXJIMBUX YyMOB, LI0 3a0e3Meuyl0Th PO3BUTOK EHEPreTHKH, ENEeKTPOTEXHIYHUX Ta
MEXaTPOHHMX KOMIUJICKCIB € aBTOMAaTH3allii Ha OCHOBI Cyd4acHOI MIKpOMPOIIECOPHOI TEXHIKH.
Bupimenns mux 3agad BUMarae MiArOTOBKM KBaliikoBaHMX (axiBIiB, 3JaTHUX MPOEKTYBATH,
pO3pOOIIATH, eKCIUTyaTyBaTh U OOCIyroByBaTHM TaKy CKJIAagHY TEXHIKY 3 MIKPOIPOIECOPHUM
KEepyBaHHSIM.

Mera BHBYEHHSI /AUCHMILUIIHM -€ BHBUYEHHS CTyJEHTaMH OCHOB ToOynoBuM 1udpoBOi Ta
MIKpOITPOLIECOPHOT TEXHIKM Ha 0a3l METONIB CHHTE3y Ta aHali3y HM(POBHX Ta MIKPOIPOLECOPHUX
MPUCTPOiB, 1X e(EeKTHUBHE 3aCTOCYBaHHS B CYYaCHHUX €HEPro30epirarounxeIeKTPOTEeXHIYHUX Ta
€JIIEKTPOMEXaHIYHUX CHCTEMax Ta KOMIUIeKcax. BUBYEHHS maTepiany JaHOi AMCHUIUIIHU OpPI€EHTOBAHO
Ha MIMPOKE 3aCTOCYBAHHS O0YHCIIOBAILHOT TEXHIKH.

IIpenmeToM HABYAJBHOI JUCUMILIIHUE CUHTE3 MIKPOIMPOIECOPHUX CHUCTEM Ta MIKPOMPOIIECOPHHUX
MPUCTPOIB HA OCHOBI MIKPOKOHTPOJIEPIB.

'B nmomsax I'anyss 3nans/CrieniansHicts/OCBiTHS IIporpaMma:
Jts ueruIutie mpodeciitHO-IpaKTHYHOT MiATOTOBKH 3a3HAYAETHCS iH(POPMAITis BiITOBIIHO 10 HABYAIHHOTO IUIAHY.
JList coriabHO-TYMaHITAPHUX TUCIIATUTIH BKa3YEThCS TIEPEITIK Tally3ei, CIeIiaIbHOCTEH, a00 «UIs BCIX».


mailto:psl2012@ukr.net
mailto:psl2012@

IIporpamui pe3yibTaTH HABYAHHA:

(®K1) 3parHicTe BHpIIIyBaTH MPaKTHYHI 3aqadi 13 3aCTOCYBaHHSAM CHUCTEM AaBTOMAaTH30BAaHOTO
npoektyBanHs 1 po3paxyHkiB (CAIIP); (®K23) 3maTHICTP MNPOEKTYBAaTH CHCTEMHU KEpyBaHHS
EJIEKTPOTEXHIYHUMHU KOMILJICKCAMHU BIiJIOBITHO J0 TEXHIYHUX YMOB 3TiJIHO iICHYIOUMX CTaHAApTIB Ta
HOpMatuBHOI nokymeHtanii.; (PK24) 3maTHICTH BHpINIyBaTH KOMILIEKCHI CHemializoBaHi 3amadi i
MPaKTUYHI MPOOJIEMH, TOB’A3aHi 3 PO3POOKOI0 aBTOMATU30BAHUX CHCTEM YIPABIIHHA 13 BpaXyBaHHSIM
€KCIIEPTHOTO JOCBITy.

(ITPH6) 3acTocoByBaTH MpUKIIAAHE TPOTPaMHE 3a0e3MeUeHHs, MiKPOKOHTPOJIEPH Ta MIKPO-TIPOLIECOPHY
TEXHIKYy JUIsi BUpIMIEHHS NpPakTUYHUX Npobinem y mpodeciitniit aisutbnocti; (ITPHS) obupatn i
3aCTOCOBYBATH MPHUIATHI METOJM YIS aHANI3Y 1 CHHTE3y €JIEKTPOMEXaHIYHUX Ta eIEKTPOCHEPTeTHUHIX
cucTeM 13 3agaHuMu nokasHukamu; (IIPH18) BMiTH camocTiiiHO BUMTHUCS, ONAHOBYBATH HOB1 3HAHHS 1
BJIOCKOHAJIOBaTH HABUYKW pOOOTH 3 CY4YaCHUM OOJIaJJHAHHSIM, BHUMIPIOBIBHOIO TEXHIKOIO Ta
MPUKIIQJHAM TPOTPaMHUM 320€3MeUeHHSIM.

2. MpepeKsi3uTM Ta MNOCTPEKBI3UTU gUcUUNiIHK (Micue B CTPYKTYPHO-NIOriUHiK cxemi
HaBYaHHA 3a BiANOBIAHOI OCBITHLOI NPOrpamolo)

HaBuanpna aucnmmiina «CHHTE3 MIKPOTPOIICCOPHHUX TPUCTPOIB» BHUKIAJAETHCS HAa OCHOBI
3HAaHb Ta YMiHb, OJICPKAHUX CTYJCHTAMH ITiJ] YaC BUBUCHHS KPEIUTHUX MOJYJIB TaKUX JUCITUILTIH SIK:
«Dizuka», «Maremaruka», «OO4HCIIOBaTbHA TEXHIKa Ta IporpamyBaHHs», «OcHOBU LU(POBOI Ta
aHaJIOTOBOI CXEMOTEXHIKIN», TOIIO.

3HaHHSA Ta YMIHHS, OJIep)KaHl B TMpPOIECI BUBYEHHS HaBYAIbHOI AMCHUILTIHU«KCHHTE3
MIKPOIIPOIIECOPHUX TPUCTPOIB»E HEOOXIMHUMH JUIsi KOXKHOTO (haxiBIsl JaHOI CHEMiaJbHOCTI, SKi
BHUPIIIYIOTh 1H)KEHEpHI 3aBAaHHS y cdepi eIEKTPOTEXHIKHM 1 MEXaTPOHIKM Ta TpPH BUBYCHHI TaKUX
JUCLMILUTIH: K ABTOMAaTU30BaHUN €JIEKTPOTIPUBOJ MaIIiH Ta YCTaHOBOK»,«MoieIt0BaHHs
ENeKTPOTEXHIYHUX KOMIUIEKCIBY», «[ludpoBi Ta HENMiHINHI CHCTEeMH KEpyBaHHS EJIEKTPOTEXHIYHUMH
KOMIUIEKCaMM», TOIIO.

3. 3MicT HaBYaNbHOI AUCUUNAIHN

Hauanbna qucnumiina «CUHTE3 MIKPOIIPOLIECOPHUX MPUCTPOIBY» 3 3 PO3ALIIB:
Po3zain 11leperBoproBanns Ta popmyBaHHs HUPPOBUX CUTHAJIIB:

Tewma 1.1 IndopmariiitHi OCHOBH KOMIT FOTEPHOI CXEMOTEXHIKH
Tema 1.2 ApudMeTruHI OCHOBH KOMIT IOTEPHOT CXEMOTEXHIKH
Tewmal.3 JloriuHi OCHOBHM KOMIT FOTEPHOI CXEMOTEXHIKH
Pozaia 2I1o0ynoBa MikponponecoOpHuxX Ta MIKPOKOHTPOJIEPHHUX CHCTEM.
Tema 2.1 3aranbHa CTpYKTypa MIKPOIIPOLECOPHOT CUCTEMH.
Tewma 2.2 [aTepdeiicu MiKpOIIPOIIECOPHUX CHCTEM.
Tema 2.3 AHAJIOTOBE BBEIEHHA-BUBEICHHS.
Tema 2.4 OpnokpucranbHi MikpokoHTposnepu 3 CISC apxiTekryporo
Tema 2.5 OnnokpucranbHi MikpokoHTposnepu AVR 3 RISC apxitekryporo

Po3nin 31IporpamyBanHs MIKPONIPOLECOPHUX CHCTEM i KOHTPOJIepiB
Tema 3.1 IIporpamue 3a0e3nedeHHs Ui MPOrpaMyBaHHs MIKPOKOHTPOJIEPIB.
Tema 3.2 Cucrema koMaH 1 mporpaMHa mojeinb AVR
.Tema 3.3IIporpamyBanus Arduino
4. HaByanbHi maTtepianu Ta pecypcum

4.1. bazosa Jireparypa:

1. Hoaupkuii, A. O. Enextponika Ta MikponpolecopHa TexHika. Yactuna 2. MikporpolecopHi
cucremu. Kypc nexuiii [Enextponnuit pecypc] : / A. O. HoBaupkuii ; KIII im.Iropst
Cikopcrekoro. - KuiB : KIII im. Iropst Cikopebkoro, 2025. - 308 c.
https://ela.kpi.ua/handle/123456789/73923
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N

Hosaupkuii, A. O. MikpomporecopHi Ta MiKpOKOHTpoJIepHi cuctemu. Yactuna 1.
MikponpouecopHi cucremu [ Enexkrponnuii pecypc] : miapyunuk / A. O. HoBarpkuii ; KIII im.
Irops Cikopebkoro. — Kuis : KIII im. Irops Cikopcebkoro, 2020. — 361 ¢
https://ela.kpi.ua/handle/123456789/31216

Mikpomnpornecopu Ta MikpokoHTpoaepu: Kypc nekuiit [Enekrponnuii pecypc] : HaBd.
noci0.; yknaz.: [. J1. Tarapuyk, 0. B. linenko. —KwuiB : KIII im. Irops Cikopcbkoro,
2020. — 238 c.https://ela.kpi.ua/handle/123456789/40858

. Henncrok B.O. MikponporecopHi cucremu yrpasiinHs: HaBd. moci6./ B.O./lennciok,

C.M.Uupynbuuk; Bian. Ham. arpap. ya-T. Binaug: TBOPH, 2021. 204 c.

[IpoekTyBaHHsI MIKpOIPOLIECOPHUX CUCTEM KepyBaHHs: HaBuaabHUI nocionuk / I.P. Ko30yp,
I1.0. Mapymak, B.P. Mengins, B.b. Cagkis, B.I1. Iliceitio. — Tepuonins: Bun-Bo THTY imenti
IBana Ilymros, 2022. — 324 c.http:/elartu.tntu.edu.ua/handle/1ib/39189

.HoBanpkuii, A. O. Enexkrponika Ta MikponpouecopHa TexHika. Y. MikponpouecopHi cucteMu

[Enextponnmuii pecypc] i/ A. O. HoBaupkwuii ;— Kuis : KIII im. Irops Cikopcbkoro, Bua-so
«ITomitexnikay, 2023. — 489 c. https://ela.kpi.ua/handle/123456789/55622

4.2. lonomixkHa JiTeparypa:

. .Hoanpkuii, A. O. EnextpoHika Ta MikpornpoiecopHa Textika. Y. MikponponecopHi cucreMu

[Enextponnuii pecypc] :/ A. O. HoBaupkwuii ;— Kuis : KIII im. Irops Cikopcrkoro, Bua-so
«ITomitexnikay, 2023. — 489 c. https://ela.kpi.ua/handle/123456789/55622

. HoBampkuii, A. O. MikponpoIiecopHi Ta MiKpOKOHTPOJIEpHI cuctemMu. YacTuHa 2.

[TpoexTyBanHs Mikpompoliecopaux cucteM. Jlaboparopauit mpaktukyMm [EnekTponnuii pecypc] :
HaBd. 1ociOH. / A. O. HoBanpkuii ; — Kuis : KIII im. Iropst Cikopcekoro, 2021. — 268
c.https://ela.kpi.ua/handle/123456789/43054

. MatBienko M. I1. Komm’roTepHa cxeMmoTexHika: HaB4. oci6./ Marsienko M. I1., Pozen B. I1.

— K.:Bupauunrso Jlipa-K, 2020. — 192 c.

. OcHoBH 1M(ppoBOi Ta aHAJIOroBOi cxeMoTexHikh. KoM 'torepHuid nmpakTukyM [EjekTpoHHui

pecypce] : HaBy. nociOH. / B. I1. Posen, O. O. 3axmaguuii, C. JI. [Ipsako, B. I'. Cmomnsp;. — Kuis :
KIII im. Irops Cikopcekoro, 2022. — 50 c.
https://ela.kpi.ua/handle/123456789/49140

. Jeremy BlumExploring Arduino: Tools and Techniques for Engineering Wizardry 2nd Edition

Wiley November 19, 2019- 512 pages.

. IIporpamyBanus mikpokoHTposiepiB AVR : [naBuansnuii nociouuk] / C. M. Hupyneuuk, O. [1.

Asapos, JI. B. Kpynenbuuipkuii, T. I. TposHoscbka. — Binnuisg : BHTY, 2018. - 111 c.

Jlimepamypy, 6ibniozpaghia AKoi nodaHa i3 MOCUAAHHAM, MOMCHA 3Halmu 8 iHmepHemi.
Jlimepamypy, 6ibniozpagis AKoi He micmume NOCUNAHHA, MOXHA 3Halimu 8 b6ibaiomeui Kl im.
leopa Cikopcbko20.0608’a3K08UM 0118 NPOYUMAHHSA € OKpemi po30inu 6a3zoeoi nimepamypu [1]-
[5]. Po3dinu 6a3o080i nimepamypu, wo € 0608’a3k08UMU 08 MPOYUMAHHSA, 0 MAKOMH 38°A30K
Yux pecypcie 3 KOHKpemHumu memamu OUCYUnAiHU HAB80OUMbCA HUXYE, 8 Memoouyi
OrMaHyB8aHHA HABYAAbHOI QucyunaiHu. Yci iHwi nimepamypHi Oxcepena € hakynbmamusHUMU, 3
HUMU peKomeHOYeEMbCA 03Haliomumucs

HaBYaNbHUWA KOHTEHT
MeToauMKa onaHyBaHHA HaBYabHOI AUCLUNNIHU(OCBITHBOro KOMMNOHEHTA)

Mertoarka onanyBaHHS HaBYAJIbHOI AUCHUIUIIHU 3aCHOBaHA HA TAKMX METO/IaX HaBYaHHSA: JEKIIii
— CJIOBECHHMM METOJI B MOEAHAHHI 3 HAOYHUM METOJOM (IIpe3eHTallil, TIocTpallii); MpakTU4yHi Ta
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nabopaTopHi — NMpaKTHYHUN MeTox, rpynoBa pobora. Ilpu Bukonanui PI'P BukopucroByeThcs
JOCITITHUIIBKHI METO/] Ta po00Ta 3 HaBYAIbHO-METOUYHOIO JIITEPaTypoIo.

Tuoic-

3micm nasuanvHoi podomu
O0eHb

Jlekuis Ne 1Tema 1.1 IadopmartiiiHi OCHOBH KOMIT IOTEpHOI CXEMOTEXHIKH . BeTy.
[Ipenmer i cTpykrypa Kypcy Popmu npeacraBinerss indopmariii. OCHOBHI TOHSTTSL
Curnamu. Buau curnanis, ix mapaMeTpu. BumiproBaHHS 4aCOBHX 1 aMIUTITY THIX
XapaKTepUCTUK CUTHAIIB.. IMITybCHI Ta moTeHIianbHi curaany. [ndopmariiini Mipu
1-2 | Jlireparypa:[1, 3]

Jlexuiss Ne 2Tema 1.2 ApudMeTudHi OCHOBH KOMIT I0OTEpHOI cxeMoTexHiku CrucreMu
yucieHHs. [lepeTBopenHs unciaoBoi iHGpopMallii 3 OJHIET CHCTEMU YUCICHHSB THIITY .
®opmu 300paskeHHs yKcen . BUkoHaHHS apu(METUUHUX Onepaliid HaJ YUCIaMu.
Jliteparypa:[1]

Jlekuist Ne 3 Tema 1.2 ApudmeTryHi OCHOBU KOMIT IOTEPHOI CXeMOTeXHIKH PopmaTu
nonanHs yncen.llonanus yncen 3 3HakoMm. [Ipsamuit kox yucna. 3BOPOTHIN KO YUCIIA.
HonatkoBuii kon yncna. I'pymyBanns 0iT. Komn’orepHa apudmeTnka 3 nepeTBOpeHHIM
MPSIMUX 1 3BOPOTHIX KOJIIB YHCEI

Jliteparypa:[1]

3-4 Jlexuist Ne 4.. Temal.3 JloriuHi OCHOBH KOMIT IOTEPHOI CXEMOTEXHIKH

. Ilepemukanpui pynkuii.llepemukanbHa ¢yHKIis 1BiMiKOoBOro apryMmeHty. [IoHATTS mpo
koMOiHaiitHI Ta yacoBi ¢yHkmii. Criocobu 3aBaaHHs KOMOiIHAIHHUX (QyHKIiH. Jloriuni
¢dbynkiii onHoi Ta ABox 3MiHHUX. Jloriuni ¢ynkmii (I, I-HI, ABO, ABO-HI Ta in.).
Jlireparypa:[1, 4]

Jleknis Ne 5. Temal.3 Jloriyni ocHOBH KOMI'tOTepHOI cxeMoTexHiku. CymaTtopwu,
MyabTUIUIEKCOpH. [lemmdparopu (nexoxaepu) TpurepHi mpuctpoi. Y3arajapbHEHa cxema
Tpurepa. ACHHXPOHHI Ta CHHXpPOHHI Tpurepu. AcuHXpoHHI RS-tpurepu. CuHXpOHHI
tpurepu (paxisai). T-tpurepu ta RST-tpurepu. Cunxponnuii D-tpurep. YHiBepcalbHUMA
IK-Tpurep.

Jliteparypa:[1, 4]

Jlekniss Ne 6. Temal.3 JloriyHi OCHOBM KOMIT'IOTEPHOI CXEMOTEXHIKH. PerictpoBi Ta
paxyHkoBi 1mmdpoBi npuctpoi.llapasensHi, NOCTIIOBHI Ta mNapaieabHO-IOCTIA0OBHI
perictpu. Perictpu mam’sti. Perictpu 3cyBy. JIiUMIBHUKK IMITYyJbCIB — MiJCYMOBYIOUI,
BiJIHIMaJIbHI 1 peBEpPCUBHI

Jlireparypa:[1, 4]

5-6

Jlekuis Ne 7Tema 2.1 3arampHa cTpyKTypa MikporpolecopHoi cuctemu.llo0ynoE
MIKPOIPOIIECOPHUX Ta MIKPOKOHTPOJEPHUX cUCTeM.. OCHOBHI MOHSTTS Ta BU3HAYECHH
ApXITEeKTypa, CTPYKTYPH MIKpPOMPOIIECOPHUX CHUCTEM Ta MIKPOKOHTPOJEPIB AJIsi MPUCTPO]
yHOpaBIiHHA Ta KOHTpoIto. [lepeBaru MikpompoIIECOPHUX CUCTEM KOHTPOJIO Ta YIPaBIIiHH]
Opranizaiist muH.
7.8 Jlitreparypa:[1, 3]

Jleknia Ne 8. Tema 2.1 3arambHa CTPYKTypa MIKpPOIPOLIECOPHOI cUCTeMH. MoayiibHa
CTPYKTypa  MIKpOIPOLIECOPHOI ~ CHCTEMH CrpykTypa  THNOBOI  JIOKaJbHOI
MIKpOITPOLIECOPHOT cHUCTEeMH KepyBaHHS . CTpyKTypa THUIOBOTO MIKpO-IIpoIiecopa Ta
MiKpokoHTpoJiepa. [TopiBHsIIbHA XapaKTepUCTHKA MIKpO-IIpOIiecopa Ta MiKpOKOHTpOJIepa.
[TiaKroueHHs MIKpOIIpoLecopa IO CUCTEMHOT IIMHHY .

Jlitreparypa:[1,2,3]

Jlexuisa Ne 9.Tema 2.2 [arepdeiicu mikponpouecopHux cucrem.llocmigoBanii
9-10 | mepudepiitauii inTepdeiic . [lapanensuuit nepudepiitnmii intepdeiic. [locainosHa
acUMeTpUYHA IMHA . CHHXPOHHUH mociinoBHui iHTepdeiic RS-232 . AcunxponHi




nociioBHi iHTepdericu RS-422 ta RS-485 . Cunxponnuii intepdeiic CAN.2.4.7.
Iarepdeiic USB

Jlitreparypa:[1,2,3]

Jlekuist Ne 10. [arepdeiicu MiKpompoIecCOpHUX CUCTEM YHIBEpPCATbHUN aCHHXPOHHUI
npuiiomoniepenasau( Y AIIIT). Perictp kepyBanus/cratycy Y AIIIL. Po6ora YAIIII y
MYJIBTUMIKPOKOHTpOJIepHHUX cucteMax OcobmuBocti pobdotn YAIII y pisHHX pexuMax.
BBin-BUBi y MIKPOKOHTPOJIEPHHUX CHCTeMax. Po3mmpeHHst BBOAY BUBOLY 32 JOIIOMOTOFO
MikpocxeMu8255A

Jliteparypa:[1,4,3]

MoayabHa KOHTPOJbHA podoTa 1.

11-12

Jleknig 11.Tema 2.3 Awnanorose BBeleHHS-BUBeAeHHS.. OcoOJHMBOCTI BBEIECHHSI-
BHUBEJICHHS aHaJIOrOBO1 1Hpopmarrii. 3acTocyBaHHS aHajoro-1u@posBoro
MIEPETBOPOBAYAIIA BBEJICHHS aHAJIOroBoi iH¢opMalii B  MIKPOIPOLIECOPHY
cuctemy.Ilpuctpiit BuOipku-36epiranus. [lpuHmmn poOOTH mMapanebHO-MOCHTII0BHOTO
aHaJioro M(poOBOro NepeTBOPIOBaya. .

Jliteparypa:[1,2,3]

Jlekuia 12. Tema 2.3 AHajoroBe BBEICHHI-BUBEICHHSI3aCTOCYBaHHA IMH(PO-
aHaAJIOTOBOT'O MEPETBOPIOBaYa JUIsl BUBEACHHS U(POBOI iHPOpMAIIil 3 MIKPOIIPOLIECOPHOT
cuctemu CTpyKTypa, OCHOBHI XapakTepuCTUKH, mapamerpu. Lludpo-ananorosi
MepeTBOpIOBayYl 3 MpsMUM 1 MPOMDKHMM TiepeTBoproBaHHsAM. I[leperBoproBaui 3
I1JICYMOBYBaHHSIM HAMPYTH 1 CTPYMY

Jlireparypa:[1,3,4]

13-14

Jlekuist 13. Tema 2.4 OnHoxpuctasnbHi MikpokoHTposiepu 3 CISC apxiTekTyporo
Tumnosa cTpykTypa MikpokoHTpoJiepa bazoBa apxiTekTypa mikpo-koHTposnepiB MCS-51 .
[TopTtu BBeneHHA-BUBEACHHS MiKpoKoHTpoJiepa 8051 . biok TaliMepiB-TiYMIHLHUKIB.
Cucrema nepepuBanb. Pexxumu eneprocnoxubanis MK. Cuctema komaH
Jlireparypa:[1,2,3,5]

Jlekuist 14. Tema 2.5 OmgnokpuctanbHi MikpokoHTpoiepu AVR 3 RISC apxiTekTyporo
Onnoxpuctasibai  MikpokoHTposiepy AVR 3 RISC apxitektyporo Apxirekrypa AVR
MiKpoKkoHTpoJsiepiB. Cuctema komanja i mporpamHa mozaenb AVR. IlporpamyBanHs B
MamuHHuX koaax Iloptu BBenenus/BuBeneHHs AVR. Ilporpamue BBeIeHHS/BUBEICHHS
iH(popMmarii . Taiimepu/TiunnsHUKUA. MoAysb epepuBaHb

Jliteparypa:[1,3,5]

15-16

Jlekuis 15. Tema 2.5 Opnokpucranbai mikpokoHTpoiepu AVR 3 RISC apxitekryporo
/3aranpHi BimomocTi npo MikpokoHTposiepu Arduino/Freeduino. CTpykTypa Ta NpHHIIHII
pobotu koHTposepa. LlenTpansuuii mpouecop. OnepaTuBHa MaM'sITh Ta IaM'sITh mporpam/
Kopotkwuii orssiza cimeiicTBa MikpokoHTposepiB Arduino.

Jliteparypa:[1,3,5,6]

Jlekuis 16.Tema 3.1 Ilporpamue 3abe3nedeHHs A IPOrpaMyBaHHs
MiKkpokoHTpoJepiBlIporpaMHi 3aco0u NATPUMKH TPOEKTYBAHHS Ta BiJl JIATOKEHHS
MiKporporecopHux cucteM. CepeoBuIlia po3poOKH MPOrpaMHOro 3a0e3MeYeHHs s
MikpokoHTposiepiB AVR Kommninstopu acemOnepa Komminstopu moBu C . InTerpoBane
cepenosuiie po3podku nmporpam AVRStudio

Jlireparypa:[1, 3,5,6]

Jlexuis 17. Tema 3.2 Cucrema xomany i nporpamua mojens AVR. CepenoBuina
PO3po0OKK porpamMHOro 3ade3nedeHHs it MikpokoHTposiepiB AVR Komminstopu
acembOiuiepa Komminstopu moBu C . [HTEerpoBane cepeoBuiie po3poOKu Iporpam




AVRStudio
17-18 | JTireparypa:[1, 3,5,6]
Jlekuis 18. Tema 3.31IporpamyBanns Arduino.bitu i 6aiitu. bazoBa cTpykTypa nporpamu.
[ocninoBHe BuKoHaHHS mporpamu. I'onoBHa mporpama: ¢pynkuii Setup() Ta Loop().
[TepepuBanus BukoHaHHs nporpamu. Komanau Arduino i ix 3actocyBanns. Tumnu nanux.
Omneparopu. Kepyroui koncTpykiii. [{ukmu. @yHKIIIT Ta MigmporpamMmu.
Jliteparypa:[1,3,5,6]
IpakTuyni 3aHATTA
Ne 3/m 3aB/aHHs, Kl BAHOCSATHCS HAa MPAKTUYHI 3aHSITTSI
IIpakTuune | J[BiiikoBa apudmeruka. [lepeBeneHHss uncen i3 JECATKOBOI CHUCTEMHU YWCICHHS Y
3audaTTA 1 | 1BifikoBy BukoHaHHS apu(METHYHUX Olepalliil HajJ YUCIaAMH .
IpakTnune | llictHagusaTkoBa cucreMa ynciaeHHs. @opmaru noganHs yncen.lloganns uucen 3i
3aHATTA 2 | 3HaKoM. [Ipsmuii kox uncna. 3BopoTHUM Ko uncia. JlogaTkoBuid KOJ yrclia
IIpakTHyHe TV . L . .
Komb6inamiitai npuctpoi. Peanizaiis noriyaux QyHKIIH HA MYJIBTUILIEKCOpaX
3aHATTH 3
IpakTnune | JocnimxeHHs nuppoBUX KOMOIHAIIITHUX NPUCTPOIB 3 3amam’AToByBaHHAM. CHUHTE3
3aHATTA 4 | MOAUTPHUKA YaCTOTH 370BUIBHUM paxyHKoMm Ha MC.K155ME7(74193)
IIpakTnune | Peanizauisa noriunux ¢QyHKIIN Ha Jgemm@paTopax Ta JOriyHux enemenrax 2ABO,
3anaTrTa 5 | 2ABO-HE 21, 2I-HE.
IIpakTuune | [louatox Bukopuctanus Arduino IDE; caiit https://www.arduino.cc, BKIagKu
3aHATTSA 6 | SOFTWARE > DOWNLOADS; 3aBanTa)XeHHs cepenoBuina po3pooku Arduino
IpakTuune | broknom (Sketchbook) OcnoBai 6i6mioTeku: EEPROM, SD, SPI, SoftwareSerial,
3anaTrTa 7 | Wire
IIpakTuune | [loptu BBeneHusi/BuBeneHHss AVR. Ilporpamne BBeneHHs/BUBeIeHHs 1H(MOpMaILii.
3aaTTa 8 | Talimepu/miuniapbHUKA. MOaysIh IEpepUBaHb
IpakTnune | [Ipuctpoi dopmyBanHsA 3ByKOBUX curHamiB. [lpuctpoi ympaBiiHHS ABUTYHaAMH
3aHATTA 9 | MOCTIHHOTO CTPYMY

JlaGopaTopHi 3aHATTS

Ne 3/

3aB/aHHs, SKi BAHOCSATHCS Ha JIAOOPaTOPHI 3aHATTS

JlabopaTopHuitnpakTukym 1

BuBuenHs po6oTu mopTiB BBOAY-BUBOAY miuaTu Arduino Mera:
HABYHUTHCS MporpamyBatu Arduino Ta IOCIIIUTH poOOTY MOPTIB
BBOJIy-BHBOJIY MiKPOKOHTpOJIEpa.

JlabopaTOpHUINIPAKTUKYM 2

Busuenns po6otu nepepusansp, [1IIM ta ALII nporpamoBaHoro
MikpokoHTposiepa Arduino Mera: JOCHIIATH MOXJIMBOCTI
CTBOPEHHS aHAJOTOBOrO CUTHalTy 1 JOCHIOUTH  POOOTY
nepepuBanb, ALl Ta IIIIM B koHTposepax Arduino

JlabopaTopHuiinpakTukym 3

PoGota 3 cBiTnomiogHMMH 1HAMKATOpaMu MeTa: IOCHIIUTH
po6ory RGB cBiTinomiona, 3akpimuTH HaBUYKH pPOOOTH 3
u(pPOBUMH TOPTaMHU, TAKTOBHUMH KHOMKaMmH, (popMyBaHHIM
LIIM.

JlabopaTopHuiinpakTukym 4

Pobota 3 ceMHucerMeHTHUM iHIUKaTOpoM Meta: 03HallOMUTHCH
3 TNPUHLMIOM pPOOOTH CEMUCETMEHTHOro IHJMKaTropa Ta
JOCHITUTH MOXJIMBOCTI TMpPOrpaMyBaHHA HOro poboOTH Yy
JUHAMIYHOMY DPEXHUMIi; HABYUTUCSA MPOrPaMyBaTH PEKUMHU
poOOTH CEMUCErMEHTHOT'O 1HIMKaTOpa .

JlabopaTOpHHHNIPAKTHKYM 5

CeMucerMeHTHH 1HAUKATOp 3 perictpoM 3cyBy 74HCS595
Merta: 03HaHOMHUTHCH 3 HPUHIUIIOM POOOTH PErucTpy 3CYyBY
74HCS595 pazom 3 CEeMHCETMEHTHM IHIUKATOPOM Ta JOCIHITUTH
MOXJMBOCTI  mporpamHoi  peamizamii ~ SPI  iHTepdeiicy




MiKkpoKoHTpoJiepa Arduino;.

. Pobora 3 LCD. mucnneem Mera: 03HalOMUTHCH 3 TIPUHIIMIIOM
po6otu LCD . gucruies 3 koutposnepom HD44780 y 4 GitHOMY
JlaGopaTOpHUHNPAKTHUKYM 6 | peKUMI MIJKITIOYCHHS Ta JOCIITUTH MOXJIMBOCTI BUBEICHHS Ha
JMCIIel iH(popMallii; 3aKpinuTH HAaBUYKUA POOOTH 3 IHU(PPOBUMHU
NOPTaMHU, TAKTOBUMH KHOIIKAMH, MaCHBaMHU.

[IporpamyBanus Arduino. JlociipkeHHS pPOOOTH JaTduka
JlabopaTopHuiinpakTukym 7 | temneparypu LM35 Mera: 03HallOMUTHCH 3 IPUHIUIIOM poOOTH
Ta 3UMTYBAHHSM JIaHUX JaTyuka Temneparypu LM35
[IporpamyBanus Arduino. JlochipkeHHS pPOOOTH —JaTdyuka
temneparypu Ta Bosorocti DHTI11 Mera: o3nailoMuTuCh 3
OPUHLIMIIOM poOOTH Ta 3YUTYBaHHSIM JaHMX JlaTYMKa
temneparypu ta Bosiorocti DHT11.

Po6ora 3 MaTpuyHMM CBITJIOMIONHUM IHAMKATOpoM MerTa:
O3HAlOMHUTUCH 3  MPUHUMIIOM  POOOTH  MaTPUYHOTO
CBITJIOJIOTHOTO 1HJIMKaTOpa 8X%8 TOYOK, ApaiiBepa KepyBaHHS
po6oToIO0 CBiTIOAIONHOIO MaTpullero MAX7219;

JlabopaTopHuiinpakTukym 8

JlabopaTopHuiinpakTukym 9

2. CamocriiiHa poboTa cTyaeHTa

CamocmitiHa poboma cmydeHma nepedbayac:
nidecomoeky 0o ayoumopHux 3aHams — 30 200;
nidecomoeky 00 MmodysibHOI KOHMPOAbHOI pobomu — 2 200;
BUKOHAHHA PP — 10 200;

nidecomoeky 00 3aniKky — 6 200.

MoniTuKa Ta KOHTPOb
7. NMoniTuKa HaB4asbHOI AUCLUUNANIHW (OCBITHDOrO KOMMNOHEHTA)

[Tonituka HaBYanbHOT MUCHMIUTIHM «CHHTE3 MIKPONPOLIECOPHUX MPHUCTPOIB» 3aCHOBaHA
Harnoituill KIII im. Iropst Cikopcbkoro.

KIII im. Iropst CikopchKOTO€ BIILHUM 1aBTOHOMHHM IIEHTPOM OCBITH, 1110 MOKJIMKAHUN J1aBaTH
aJICKBaTHI BIAMOBIAI HABUKIWKH CYyYacHOCTI, IUIGKaTH W 0OepiraTd JyXOBHY CBOOOJy JIIOJIMHU, IIIO
pPOOUTHIT CIPOMOXKHOFO JISITH 3T1IHO 3 BIACHUM CyMIIIHHSM; ii TPOMaJTHCBKY CBOOOY,sKa € OCHOBOIO
(dbopMyBaHHSI CYCHUIBHO BiANOBIJAIBHOI OCOOMCTOCTI, TaaKaJeMiuHy CBOOOTY 1 JOOPOYECHICTh, IIO €
TOJIOBHUMH PYIIIHHUMU YMHHUKAMHMHAYKOBOTO TMOCTYIy. BHyTpimHs atmocdepa VYHiBepcUTETy
OyayeThCs Ha 3aCa/laXBiAKPUTOCTI, MPO30POCTi, TOCTUHHOCTI, TIOBAa31 10 0COOUCTOCTI.

BuBuenHs  HaBuanbHOi  aucuuIUiiHd  «CHHTE3  MIKPONPOLIECOPHUX  MPHUCTPOIB»
noTpeOye: MArOTOBKM [0 MPAaKTUYHUX 3aHATH, BUKOHAHHS 1HAMBIAYyaJIbHOTO 3aBJaHHS 3TIIHO 3
HaBYAJIBLHUM IJIAHOM; OTIPAIIOBAHHS PEKOMEHI0BAaHOI OCHOBHOITA J1I0/1aTKOBOT JIiTepaTypH.

[linroToBKa Ta y4acTh y NPaKTUYHUX 3aHATTIX Mepeadadae: O3HAWOMIICHHS3 MPOrPaMOI0
HAaBYAJIbHOI JUCIMIUIIHM Ta T[UIaHAMH TMPAKTUYHUX 3aHITh, BUBYCHHATEOPETUYHOrO MaTepiany;
BUKOHAHHS 3aBJIaHb, 3aIIPOMIOHOBAHUX JUISICAMOCTIIHOTO OTPAIlFOBaHHSL.

Pe3ynpTaToM miATOTOBKH 10 3aHATTS Mae OyTH 3100yTTs BMiHb Ta HABUYOK MpAIIOBaHHS 3
CUCTeMaMH KOMII' IOTepHOI MaTeMmaTWku. .BinmoBinp 3700yBaua MOBHHHA JIEMOHCTPYBATH O3HAKH
CaMOCTIHHOCTIBUKOHAHHSI IOCTABJICHUX 3aBJaHb, BIICYTHICTh O3HAK TOBTOPIOBAHOCTI TaruiariaTy.

[IpucyTtHicTh 3700yBaviB BUIIIOT OCBITH Ha MPAKTUYHUX 3aHATTAX €000B’s13k0BOM0. [IpomymieHi
3 MOBAXKHUX IPUYUH 3aHATTSI MAIOTh OyTUBIANPAIbOBAaHI.

3100yBay BUINOI OCBITM MOBHHEH JOTPUMYBAaTH HaBUYAJIbHO-aKaJeMIYHOIETHKM Ta Tpadika
HABYAJILHOTO TIPOIIECY; OyTH 3BOKEHUM, YBAXKHHM.

3a yuacTb y BeeykpaiHchkilt omimmiai (KOHKypCl HAyKOBUX POOIT) CTYAECHTY HapaxOBYETbCS 5
(I typ) a6o 10 (II Typ) GamniB. 3a HanucaHHs CTATTI Ta il MyOiKalilO0 CTyIeHTY HapaxoByeThcs 10 OamiB



(BumaHHs, M0 BXOAHWTH J0 Scopus abo Web of Science) abo 6 GamiB (daxoBe BuaaHHs YKpainu). 3a
myOTiKallito Te3 IO0TOBi/Ii Ha HAyKOBii KoH(epeHIil — 3 6anu. 3aranbHa cymMa 3a0X0UyBaJILHUX OaJiB HE
Moyke nepeBuiryBatu 10 Gais.

8. BUAM KOHTPO/IIO Ta PEMTUHIOBA CUCTEMA OLiHIOBAHHA pe3ynbTaTiB HaBYyaHHA (PCO)

IloTo4HHMII KOHTPOJIb: 33aB/IaHHS B paMKax IPAKTUYHOrO 3aHATTA (9 NMpakTUYHUX 3aHATh X 4
OaniB = 36 6amm), MabOpaTOpHOro MpakTUKyMy (9mabopaTtopHux MpakTUKyMiBX 4 OamiB = 36 OaiiB),
MKP (mpoBoauThCsi O€3MOCepeIHbO Ha MPAKTHYHOMY 3aHSTTi, Y MPUCYTHOCTI BHKIanada, 10 Oamis),
PI'P (18 GamiB). MKP BUKOHy€TbCS y BUTISAI TeCTy. TecT CTyIEHT BHKOHYE O€3MOCepeaHbO Ha
JEeKIIITHOMY 3aHATTI, 3a 5-10 XBUIMH 110 Horo 3akiHueHHs. [10 3aKiHUEHHIO 3aHATTS TECT 3aKPUBAETHCS 1
HE MiJUIArae TepenucyBaHHIO a00 BHKOHAHHIO JoMa. TecT MICTUTh JEecsTh 3aluTaHb 1 JEKiTbKa
BI/IMOB1/IEH 10 KOXKHOTO 3 HUX, OJIHA 3 sIKUX BipHA. KokHa MpaBMIbHA BIAMOBIAb OIIHIOETHCS B 1 Oar.

3aBAaHHA B paMKax NPaKTUYHOTO Ta JabOpaTOPHOTO MPAKTUKyMy 3aHATTS OIIHIOIOTHCS B 4
0anu 3a TAKUMU KPUTEPIIMHU:

—  «BIIMIHHO» — NOBHA B1N0BiAb (He MeH1Ie 90 % noTpiOHoi iHpopMallii), HajaHi BiANOBIIHI
OoOTpyHTYBaHHS Ta 0COOMCTHH morysi — 4 Oanis;

—  «a00pe» — IOCTaTHHO TOBHA BIAMOBiNb (He MeHme 75 % morpiOHOI iH(DOpMarii), 110
BHUKOHAaHa 3T1IHO 3 BUMOTaMU JI0 PIBHS «yMiHb» a00 MICTUTh HE3HAUH1 HETOYHOCTI — 3 Oanu;

—  «3aJI0BUIbHO» — HEMOBHa BiANOBiIb (He meHme 60 % mnoTpibHOI iH(opMalii), BUKOHAHA
3T1HO 3 BUMOT'aMH JI0 «CTEPEOTHUITHOTO» PIBHS Ta MICTUTH €Kl MOMUIIKU — 2 6anu;

—  «HEe3aI0BUILHOY» — HE3aI0BlLIbHA BiANoBiasL — 0 Oamis.

PT'Portinroernes B 18 GaniB 3a TAKUMHU KPUTEPISIMU:

—  «BIIMIHHO» — TTOBHA BiAMoBiAb (He MeHIe 90 % nmoTpiOHOoi iHpopMallii), HalaHi BiAMOBIIHI
oOTpyHTYBaHHS Ta 0ocoOUCTHH morysg — 18 — 16 Oaitis;

—  «a00pe» — IOCTaTHHO TOBHa BiAMOBiAb (He MeHme 75 % morpiOHOI iHDOpMarrii), 110
BHKOHaHA 3T1THO 3 BUMOTaMH JI0 PIBHS «YMiHb» a00 MICTUTh HE3HauH1 HETOYHOCTI —15 — 13 GaiB;

—  «3aJI0BUILHO» — HEMOBHA BiAMOBiAb (He meHme 60 % mnoTpibHOI iH(opMalii), BUKOHAHA
3T1IHO 3 BUMOTaMH JI0 «CTEPEOTUITHOT'OY» PIBHS Ta MICTUTH ACSIKI MOMUIKH — 12 — 9 Gais;

—  «HE3aI0BUILHO)» — HE3aI0BUILHA BIANOBIAL — () Oais.

Bumoru no nanucanus PI'P HajatoTbes y BUTIISAAI METOAMYHUX PEKOMEHAIIIHN 1 pO3MIIIYIOThCS
Ha matdopmi «Cikopcekuii» Ta y cuctemi «Enexrponnnii Kammyc KITIy.

KajennapHuii KOHTPOJIb: TPOBOJUTHCS J(Bi4i HA CEMECTP SK MOHITOPHHI MOTOYHOTO CTaHy
BUKOHAHHSI BUMOT' CHiIa0ycy. YMOBOIO MO3UTHBHOTO MEPIIOro Ta JPYroro KaJeHJapHOTO KOHTPOJIB €
orpuMaHHs He MeHme 50 % MakcHManabHO MOJJIMBOTO Ha MOMEHT BIJIIOBIJHOTO KaJEeHAAPHOI'O
KOHTPOJIIO PEHTHHTY.

CemecTpoBHMii KOHTPOJIb:3aJIIK. YMOBH JIOIYyCKY JO CEMECTPOBOTO KOHTPOJIIO: BUKOHAHI 1
3apaxoBaHi NMpakTuyHi, 1adboparopui, MKP i PI'P.

CrynenTu, siKi BUKOHQJIM BCl YMOBH JAOIMYCKY JI0 3aliKy Ta MarOTh PEUTHHTOBY OLIHKY 60 1
OinplIe 0aiB, OTPUMYIOTH BIAMOBIAHY 10 HAOPAHOTO PEUTHHTY OLIHKY 0e3 10JaTKOBUX BUIIPOOYBaHb.
Cyma peHTHHroBHX 0alliB, OTPUMAHMUX CTYJCHTOM MPOTATOM CEMECTPY, MEPEBOIUTHCA /10 MiJCYyMKOBOT
OLIHKH 3TiAHO 3 TaOJIHILIETO.

Sxmo cyma 6aniB MeHma 3a 60, ajge BUKOHaHI 1 3apaxoBani npaktuudi, MKP i PI'P, crynent
BUKOHY€ €K3aMeHaliiiHy poOory. Y mpomy paszi cyma OGamiB 3a mpaktuuydi, MKP 1 PI'P Tta 3a
eK3aMeHalliiiHy poOoTy MepeBOAUTHCS /10 MiJICYMKOBOI OLIIHKU 3T1AHO 3 TaOIUIIEIO.

CryneHrt, skuil y cemecTpi oTpuman Oinbiie 60 GaniB, ane Oakae MiJABUIIUTH CBI pe3yibTar,
MOJKE€ B3STH y4yacTb y €K3aMeHalilHii poOoTi. ¥ 1bOMY pa3i OCTaTOUHHUI pe3yJbTaT CKIAJAEThCA 13
6aiB, 110 OTPUMaHI Ha €K3aMeHalliiHii poOoTi, Ta 6anis 3a npaktuyHi, MKP Ta PI'P.

Ex3amenartiifna po6oTa ouiHeTbesa y 66 6anu. KonTponbHe 3aBaaHHs 1i€l poOOTH CKIIaJaeThCs
3 IBOX TEOPETHUYHHUX 3aIIUTaHb 3 MepeliKy, [0 HAJJaHUH y T0oJaTKy a0 cuialycy, Ta 3aaadi.

Ko>xHe 3anuTaHHs Ta 3a7a4a OLIHIOIOTHCS B 22 0aji 32 TAKUMHU KPUTEPISIMU:

—  «BIIMIHHO» — MOBHA BiANOBiAb (He MeHIe 90 % moTpidHOi iHGopMarlii), HafxaHi BiAOBITHI
OOrpyHTYBaHHS Ta ocoOucTHiA morysig — 22 — 19 6any;



—  «mao0pe» — JOCTaTHhO MOBHA BiANOBiAb (He MeHme 75 % morpiObHOI iH(dopMalii), 110
BHKOHAHA 3T1HO 3 BUMOTAaMU JI0 PiBHS «yMiHb» a00 MICTUTh He3HA4HI HETOYHOCTI — 18 — 16 OarniB;

—  «33JI0BUIPHO» — HEMOBHA BiAMOBias (He menme 60 % moTpiOHOI iH(opMalii), BUKOHAHA
3TiZIHO 3 BUMOT'aMU JI0 «CTEPEOTHUITHOTOY» PIiBHS Ta MICTHTb AEAKI MOMHIKU — 15 — 13 Oanis;

—  «HE3aJ0BUIbHOY» — HE33/I0BUIbHA BiAMOBiAb — 0 OamiB.

Jist 3209HOi (hOpMU HaBYAHHS

MoTounmnii kourposas: MKP (10 6anis), PI'P (18 6aniB), (1 mpaktuanoro Ta 1 maboparopHoro
npaktukymiB = § 6aniB). Crpykrypa MKP Ta PI'P, BuMoru 10 HUX Ta KpuTepii OIIHIOBaHHS aHAJIOTIYHI
K 1 U1 09HOI ()OPMH HABYAHHS 1 HABEJICHI BHUIIIE.

CemecTpoBHMii KOHTPOJb:iCIUT. YMOBH JIOMYCKYy JO CEMECTPOBOI'O KOHTPOJIO: BHKOHAHI i
3apaxoBani MKP ta PI'P.

CryneHTH, sIKi BAKOHAJIM YMOBH JIOIYCKY JI0 3aJIiKy, BUKOHYIOTh €K3aMeHaliiiHy poborty. Cyma
6aniB 32 MKP, PI'P Ta 3a ex3zameHaliliHy poOOTy NEpEeBOJUTHCS IO MIJICYMKOBOi OLIHKH 3TIAHO 3
TaOIUIIEIO.

Ex3amenaniiina pobota ouiHioeTbea y 66 Oanu, sik 1 a1 ouHoi ¢opMu HaBuaHHS. Kpurepii
OLIIHIOBAHHS HABEIECHO BHUIIE.

Tabnavusa BigNOBIAHOCTI PENTUHTOBUX BaniB OLIHKAM 33 YHIBEPCUTETCbKOIO LLIKAJIOH

Kinbkicme 6anie OuiHka
100-95 BiamiHHO
94-85 Jyxe pobpe
84-75 Jobpe
74-65 3a40Bi/IbHO
64-60 JoctaTHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHi yMmOBM A0MNYCKY He ponyuwieHo

9. NoaaTtkoBa iHpopmauisa 3 gucumniiHm (OCBITHLOro KOMNOHEHTA)

[Tepenik TUTaHb, SKIi BUHOCATHCA HAa CEMECTPOBHM KOHTPOJb, HABEACHO Y JOJATKYy JO
cunabycy.

3100yBay BHIIOI OCBITH Ma€e MOXJIMBICTh IPOUTH OHJIAMH Kypc(H) 3a OAHIEI abo JeKiIbKOMa
TeMaMH, Tepe0aYeHIMH pOOOYO0I0 TPOrPaMOI0 HaBYaAIbHOI JuciuIuTiHA. OHIAlH Kypce 3100yBay MOXe
o0Opatu caMOCTiHHO a00 3a PEKOMEH/AIlIE0 BHKIaaada. 1 roJi mpociyXaHoro Kypcey omiHweTrbes y 0,83
Oamu. MakcuMallbHa KUIBKICTh TOJIMH, fKa MO)Ke OyTH 3apaxoBaHa 3a pe3yibTaraMu HehopMaabHOI
OCBITH, CTAHOBUTH 12 TOJI, BIAMOBIAHO MaKCUMajbHa KIJIBKICTh OaJliB 3a TakKi pe3ylbTaTH CTAHOBUTb —
10 Oaiis.

PoGouy nporpamy HaBYaJIbLHOI JMCUMILTIHM (cHI1a0yC):

CkianeHo: crapmuii BHUKIagad Kadeapu aBTOMATH3allii CICKTPOTEXHIYHMX Ta MEXaTPOHHHUX
KOMILIEKCIB,

[Ipsinko Cepriit JIeoHioBu4

[Ipsiaxo Cepriit JleoninoBuy

YxBajeno: kadeaporo AEMK (mporokon Ne 15 Big 04.06.25 p.)
Toromxeno: HMK HH IEE ? (mpotoxkon Ne 30 Bix 25.06.2025 p .)

Joxarok 10 cniiadycy OCBiTHHOI0 KOMIIOHEHTA
«CuHTE3 MIKpPOIIPOLIECOPHUX MTPUCTPOIB»
Ilepenik nuTaHp, 10 BUHOCATBHCS HA CEMeCTPOBHIT KOHTPOJIb

2MeToANYHOI Padoto YHIBEPCUTETY— A/18 3ara/ibHOYHIBEPCUTETCHKUX AMUCLMMIIH.



. SIka pi3HHUIL M BHYTPIIIHIM Ta 30BHIIIHIM iHTEepdeiicom?
[Io € HEBiT'€eMHOIO YaCTHHOIO MIKPOIPOLIECOPHOI CUCTEMU?
. Uum Biapi3HsA€eTbCA UPPOBHIA CUTHAN BiJ U(PPOBOTO KOIY?
. HaBimo motpi6Hi aHamoro-nudpoBuit Ta nudpo-aHAIOTOBHIA TEPETBOPIOBAYi?
. llTo po3ymitoTh i TpaAULiHHOIO U(PPOBOIO CHCTEMOIO?
. SIk paBUIBHO 3p03yMiTH (Ppasy «anroputM oOpoOKH iHPOpMAITii KOPCTKO MOB'I3aHUN 13

AN AW~

CXEMOTEXHIKOI cucTeMu»? U MokeTe BU HABECTH MPHUKIIA] TAKOTO 3B's3Ky (200 IPpHCTPOr0)?

7. o Take cremianizoBaHa cuctema? Y 4omy ii mepeBaru Ta HEAOMIKH?

8. 1o 3acib yHiBepcaTIbHOCTI MIKPOTIPOLIECOPHOI CHCTEMU?

9. Illo Take mikpompomecop? Hagimo BiH moTpioeH?

10. 1o Take Benmuka iHTerpanbHa cxema? YoMy BOHA HA3UBAETHCS BEJIMKOIO (TIOTIPH Te, 1110 11 po3Mip
MOX€e OyTH 3 MOHETY)?

11. [lo Take neHTpanbHUM TIporecop?

12. JlaiiTe BU3HaYeHHs MOHATTAM "BOyn0BaHUI Mikpomnpolecop", "KOMyHIKaliiHUI Mikponporecop”,
"cexkuiIiHUN Mikponporecop".

13. Y yomy mosisirae poboTa Mikpormporiecopa?

14. Illo Take mporpama? Y 4oMy pi3HHUIS MK aJTOPUTMOM, TIPOTPaMOIO Ta BHXITHUM KOJIOM
nporpamu?

15. o Take cucrema koMaHa? SIk MOXKHa oXapakTepu3yBaTu cuctemMy komana? HaBeniTe npukiaau
3aCTOCYBaHHS XapaKTEPUCTHK

16. SIxi B MOXeTe BUIUIUTH CTPYKTYPHI CKIaJ0B1 Mikpompoliecopa?

Sxa ocHOBHA 1/71e51 ITUHHOI CTPYKTYPH 3B'A3KIB?

17. IlepepaxyiiTe XapaKTepUCTUKHU IIMHHOI CTPYKTYPH 3B's3KIB. Y oMy ii Hemomiku (1 sSiKi TOl
nepeBaru)?

18. Illo Take MybTUIIIICKCOBaHA Tiepeaaya ganux? ki ii mepeBaru Ta HEAOMIKH?

19. Illo Take mpoTokos 0OMiHY iH(pOpMaIIi€r0?

20. Sxi moka3HUKH MIKPOTIPOIIECOPHOI cucTeMu?

21. Slxa BiAMIHHICTH MK IIMHOIO Ta MaricTpaumo. Ski OyBaroTh mmHHM (1 K1 OyBarOTh MaricTpali,
HABECTHU MpUKIIAIH)?

22. Illo Take MPUHCTOHCHKA apXiTEKTypa (UM € I1e HA3BH €T apXITEKTYpH)?

23. o Take rapBapicbka apxiTekTypa?

24, SIxi 3HA€ETE TUITH MIKPOMPOIIECOPHUX CUCTEM?

25. JlaiiTe XapaKTepUCTUKY HACTYITHUM CHUCTEMaM: MIKPOKOHTPOJIEP, KOHTPOJIEP, MIKPOKOMIT' FOTED,
KoMIT'toTep. /le BOHM BUKOPUCTOBYIOTh?

27. lllo Bu3HaYae MMHA AAHUX?

28. I1lo MaroTh Ha yBa3i, KOJU TOBOPSTH PO PO3PSAAHICTh MaricTpati?

29. Illo Bu3Hayae MIMHA agpecu?

30. Yum oOMexeHH JoImyCcTUMHM 00CAT «IIpsAMO aipecoBaHO» BHYTPIIIHBOT aM'ATi
MIKpOITPOLIECOPHOT cUcTEMH?

31. SIx moB'A3aHO KUIBKICTh PO3PAIIB IIUHH aJJPECH Ta KUIbKICTh MPSIMUX aJpec BHYTPIIIHbOT MaM'ATi
MiKpoIporecopHoi cuctemMu? SIk BU BBaXKaeTe, YOMY aJAPECH HA3UBAIOTHCS «IPIMUMI» 7

32. Ilo maroTh Ha yBa3i, KOJIH KaXyTh, II[0 [IMHA MIKPOIPOILIECOPHOI CUCTEMH OAHOCTIpsiMOBaHa (200
JBOCIpSIMOBaHa)?

33. Ilo Take MyJIbTHUIIJICKCYBAHHS IIHH 1 PAXyHOK YOT'0 BOHO 3/ CHIOETHCS?

34. llTo BU3HAYalOTh CUTHAJIM IIMHU KEPYBaHHS?

35. Ski Tunu oOMiny naHumu Bu 3HaeTe?

[Io BinOyBaeThCs MpY BKIIOUEHHI1 JKUBJICHHS Ipoliecopa?

36. Hagimo notpiGHa cxema yrpapiiHHS BUOIpKOIO KOMaH?



37.
38.
39.

40.

41

SIki onepartii BUKOHY€E apu()METHKO-TOTTYHUI IPUCTPIn?

SIK MOXKHA MIIBULIMTH TPOLYKTUBHICTB Tporiecopa?

SIk Bu BBakaere, YoMy MPOIYKTUBHICTh MPOLIECOPA MOKHA 3pOOUTH BHIIIE, SKIIO 3MEHIIUTH
KUTBKICTh KOMaHI, BUKOHYBAaHHUX apu(METHKO-JIOTIYHUM IPUCTPOEM?

[Io Take BHYTpIiLIHS PO3PSAAHICTH mporecopa?

. SIKi € miaxoau 10 MpU3HAYEHHS pericTpiB mporecopa’?
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

o Take perictp o3Hak? Slka Bil HLOrO KOPUCTH?

SIKi QyHKIIIT cCXeMH KepyBaHHS TIepepUBaHHIMU?

SIKi QyHKIIIT cCXeMH KepyBaHHS IPSIMHUM JIOCTYTIOM JI0 Tam'siTi?
[Ilo poOHUTH cXema JIOTiKK YIIpaBIiHHI?

[lepeniviTh mapameTpy IPUCTPOIO MaM'ATI.

[Ilo Bu3Havae cenexrop (nemudparop) aapecu?

[IMo MoxHa cka3zaTu Npo MaM'saTh MPOrpaMy OYaTKOBOTO 3aITyCKy?
IIlo Take cTek?

[lo Bu 3HaeTe mpo 0OpOOKyY nepepuBaHb?

[Io Bu MOXkeTE CKa3aTH MPO MPUCTPOT BBOY/BUBOIY?

[{o Take KOMaH/IU MIEpeCUIaHHs JaHUX?

Sxi BM 3HAETE KOMAHM TIEPECUIIAHHS TAaHUX ?

Sxi apudmeTnyHi KoMaHAU3Ha€eTe?

SIki e xoMaHaM BU 3HacTe?

Hagimo motpiOHI KoMaH M 1Tepexo1iB?

57. 3 AKUX YaTHUH CKJIAJIAETHCS MIKPOKOHTpOJIep?

58

61

. SIxi OCHOBH1 03HAKH 8-pO3PSAHUX MIKPOKOHTPOJIEPIB BH MOYKETE Ha3BaTH?
59.
60.

UuM BU3HAYAETHCS MTPOAYKTUBHICTH MTPOIIECOPHOTO SIIpa MiKPOKOHTpoJIepa?
Ski 3HAETE MPUHIUAIIH TOO0YI0OBU MPOIIECOPiB?

. Y YoMy BiIMIHHICTb TapBapchKoi ((hon HeliMana) apXiTeKTypH BiJl IPUHCTOHCHKOTO?
62.
63.
64.
65.
66.
67.

[Ilo Take Hampy>keHHsI 30epiranHs iHpopMmarii?

Sxi B 3HAETE TPYMH PETICTPIB MIKPOKOHTpoJiepa?

[Ilo Take moOpT MIKPOKOHTpOJIEpa 1 HaBIIO BiH NOTpiOHUK? SIKi mopTu OyBarOTh?
SAxi MOXyTh OyTH JpKepera BHYTPIITHIX 3allUTIB TIEpeprUBaHb MIKPOKOHTposiepa?
Sxi pexxumMu poOOTH MiKpOKOHTposiepa Bu 3HaeTe?

SIKi pe)KMMU 3HIKEHOT'O SJIEKTPOCTIOKMBaHHs By 3HaeTe?



