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BCTYII

[Tporpama HaBuanbHOI qucHMILTIHA “OCHOBH MPOrpaMyBalbHOI €IeKTpoHikH. YacTuHa 27
CKJIaJIeHa BIIMOBIIHO /10 OCBITHBO-TIPO(deciitHOi (0OCBITHRO-HAYKOBOI) MPOTPaMH ITiATOTOBKH
OakanaBpiB

CIIeIIAJIbHICTh: 105 Ipuknaana ¢izuka Ta HAHOMAaTepiaau

ocBiTHs nporpama:  «[IpuknagHa i3uka eHEPreTUYHUX CUCTEM»
«Komn’rotepHa izuka»

«[Ipuxmnagna ¢izuka HeTPAAULIHHOT EHEPTETUKI

1. Onuc HaBYAJIBLHOI AUCHUILTIHA

1.1. Metoro BUKJIaJIaHHS HABYAIbHOI TUCHMIUTIHA € BUBYEHHS Cy4aCHHX 3acaJ po3poOKH
1H(pOpMaLIHHO-KEPYIOUUX CUCTEM.

1.2. OcHOBHMMHU 3aBIaHHSIMH BHBYEHHS AMCUUIUTIHU € HAOYTTSA CTyI€HTaMU TEOPETHUYHUX
3HaHb 1 NPAKTHYHUX HABUYOK, HEOOXIAHUX JUIA BHKIIOYEHHS JIIOACHKOTO (aKTopy IIiguac
MIPOBE/ICHHS Cy4acCHUX HAyKOBHX EKCIIEPUMEHTIB, a TAKOX 300py Ta aHaJi3y BEIUKUX 00’ €MiB
JTaHUX EKCIIEPUMEHTAIBHHUX JTaHUX.

1.3. KinbkicTh kpeauTiB: 3

1.4. 3aranpHa KiabKicTh Toaul: 90 ro.

1.5. XapakTepucTrKa HaBYaIbHOT AUCITUTUTIHI
HopmaTtusHa
3amik
Jlenna popma HaBUaHHS ‘ 3aoyHa (AucTaHLiliHa) popMa HABUAHHS
Pix miaroroBku
4-ii | -it
Cemectp
7-it | -t
Jlexii
16 ron. ‘ roJ.
[TpakTu4Hi, cCeMiHapChKi 3aHATTA
TO/I. ‘ TOJI.
JlaGopaTopHi 3aHATTS
32 ron. ‘ roJ.
Camocriitna po6ora
42 ron. ‘ roj.
B ToMy umcni iHIuBIAyanbHI 3aBJaHHS
TO/I.

1.6. 3arutaHoBaH1 pe3yabTaTU HaBYaHHS
3riIHO 3 BUMOTaMH OCBITHBO-TIPOQECiiiHOiT (OCBITHBO-HAYKOBOT) MPOTPAMHU CTYI€HTH TTOBUHHI
JOCSITU TAKUX PE3yJIbTaTiB HABYAHHSA:



3HATH: TEOPETHYHI 3acai MOOYJOBH CY4aCHUX 1HPOPMAIIITHO-KEPYIOUUX CHCTEM.

BMITH: BMITH BHUKOPUCTOBYBATH HaA HpaKTI/IHi TeOpeTI/ILIHi 3HAHHA I CYy4aCHOI'O TEXHIYHOT'O
3a0e3IeueHHs HaYKOBHX eKCHepI/IMCHTiB.

2. TeMaTn4yHMil IJIaH HABYAJIBHOI AUCHHMILIIHA

Po3ain 4. Apxitekrypa MiKpOKOHTpojiepiB BupoOHunTBa AVR
cimeiictBa ATmega TacTpyKTypa J1abopaTOPHOTO MAKETY.
Tema 12. Apxitekrypa mikpokonTtposiepiB ATmega. Tunu nam’sri: Flash mam'site mporpam,
SRAM ta EEPROM mnam'sats nanux. RISC cucrema koman.
Tema 13. Bbymosa naboparoproro makery. CBimiomionHi ingukatopu. Kiasiatypa.
CHUMBOJIBHHHM  PIIKOKpHUCTAIYHUNA ekpaH 3 KoHTposiepom HD44780 Winstar WH1602.
Hudepenuiiinuii migcumosad Ha 6a3i OIl. [paiisep USB mmnu FT232RL.

Po3znain 5. [IporpamyBanns MikpokoHTposiepiB ATmega.

Tema 14. Mikpokontpoiep ATmega8535. Lludposi noptu BBOAY/BUBOAY. AJIbTepHATUBHI
¢byHK1iT nopTiB BBOAY/BUBOAY. [lepudepuuni npuctpoi.

Tema 15. Cucrema nepepuBanb. Bektopu nporenyp o0poOku nepepuBanb. Taitmepu-
JTYUITIEHUKH.

Tema 16. Ananoro-uudposuii mepersoproad (ALIT). Pexxumu podotu ALIIL. Ixepena
onopuoi Hapyru. Tounicts ALII. Aunamiunuii giana3on 3HayeHsb ALIIL.

Tema 17. IIpotoxonu nepenaui ganux SPI, USART. Bipryansuuit COM-nopr.



3. CTpyKTypa HABYAJBHOI TMCUMILTiHI

Po3ain 4. Apxitekrypa MikpokoHTposepiB BupooHunTBa AVR cimeiictBa ATmega ta
CTPYKTypa 1ab0paTOPHOTO MAKeTYy.

Tema 12. ApxiTeKTypa MiKpOKOHTPOJIEPIB 12 2 2 8
ATmega. Tunu mam’siti: Flash mam'ste
nporpam,

SRAM ta EEPROM nam'ste manux. RISC

CHCTEMAa KOMaH/.

Tema 13. Bynosa nmabopatopHoro 12 2 2 8
MakeTy. CBITJIONIOAH] IHAMKATOPH.
Krnagiarypa.

CHMBOJIbHUH PiAKOKPUCTATIUYHUI €KpaH 3
koHTposiepom HD44780 Winstar WH1602.
Judepenmiiinuii miacumosad Ha 6a3i OIl.
Hpaiisep USB munu FT232RL.

Pazowm 3a pozainom 4 24 4 4 16

Po3aia 5. IlporpamyBaHHs MiKpOKOHTPOJIEPIB.

Tema 14. Mikpokontponep ATmega8535. 10 6 6 6
[{udposi moptu BBOY/BHBOAY. AJBTEpHATHUBHI
¢byHkii noptiB BBoay/BuBoAy. Ilepudepuuni

IIPUCTPOI.

Tema 15. Cucrema nepepuBanb. Bekropu 18 6 8 8
npoueayp oopodku nepepuBanb. Taiimepu-

JTIYUIIBHUKH.

Tema 16. Ananoro-uu¢ppoBuii nepeTBoproBay 18 6 6 4

(ALI). Pexxumu podotu AL [xxepena
onopHoi Hapyru. Tounicts ALIII.

JunaMiuHuii
niama3oH 3HaueHb ALIIT.
Tema 17. [IpoTokonu nepeaayi 1aHUX 20 6 8 8
SPI, USART. Bipryansuuit COM-nopty.
Pazom 3a pozninom 5 66 24 28 26
Pasowm 3a 4-i pik, 7-ii cemectp 90 16 32 42
Yevozo 200un | 180 32 64 84
4. Temu J1a60paTOPHUX
3aHATH:
Ne Hasga temun Kinpkictsb
3/m TOJIUH
1 | 3HailoMCTBO 3 apXiTEKTYpOIO0 MIKpoKOHTpoJiepiB ATmega 2
2 | 3HallOMCTRBO 3 YYOOBOKO TUIATOFO. 2
3 | Harucanus npaiiBepy KiiaBiaTypH. 6
4 | ImiTaris Ha CBITJIONIOAX PYXY 3Mii. 6
5 | 3HallOMCTBO 13 CHCTEMOIO KOMaH]I CHMBOJILHOTO PiTKOKPUCTAIIYHOTO 4
expany 3 konTposiepom HD44780. ITiaxntoueHHs ekpaHy 10
MIKpOKOHTpOJIEpa, HalMcaHHs (QyHKIIN iHiIiani3amii Ta BUBOAY
TEKCTOBOI 1H(OpMaIIii Ha eKpaH.
6 | Peanizaris Ha 6a31 yub0oBO1 maTu UGPOBOro BUMIpIOBaya HapyTy. 6




OOMiH JaHUMH MK MIKPO KOHTPOJIEPOM Y4OOBOI ITUIATH Ta
KOMII I0TE€POM, 3 BUKOPUCTaHHS TEXHOJIOT11 BipTyaabHoro COM-
HopTY.

Pazom

32




6. 3aBraHHs 1J151 cCAMOCTiiiHOT podoTa

No HazBa Temu KinbkicTh
3/m TOJIUH
1 | 3HalloMCTBO 3 aHAJIOTOBUMH JaTYUKaMH (PI3UUHUX BEIUYHH. 12
2 | 3HaifoMCTBO 3 Y4OOBOIO IJIATOIO TA APXITEKTYPOIO MiKPOKOHTPOJIEPIB 6
ATmega
3 | Hanucanus nporpam ajis MikpokoHTposiepa ATmega8535 24
Pazom 42

7. InauBinyanbHi 3aB1aHHS
He nepenbaueno.

8. MeToan HABYAHHSA

Jlekuii BUKIQAalOTHCS METOAOM IPOOJIEMHOrO BHKIJIAJACHHS. BukopucroByroun Oyab-sKi
JoKepena ¥ 3aco0u, JICKTOp, Mepil HiK BUKIAIATH MaTepiaj, CTaBUThH mpobiemy, (Gopmyrroe
ni3HaBaJbHE 3aBJIaHHS, a [TOTIM, PO3KPHBAIOYH CHCTEMY JIOBEICHb, IOPIBHIOIOYH MTOTJISIN, Pi3Hi
MiAXOIU, TOKa3ye croci® po3B'si3aHHS TOCTaBieHOro 3aBaaHHSA. CTyOeHTH CTaloTh HiOM
CBIIKaMU 1 CIIBy4aCHHKaMH HAyKoBOro momryky. Ha nabGopaTopHux poboTax CTYAEHTH
3aCTOCOBYIOTH Ha MPAKTHIII OTPHUMAaHI TEOPETUYHI 3HAHHS.

Kpurepii oniHlOBaHHSI HABYAJIbHUX J0CATHEHD

MiniManpHui TiAcyMKoBUM Oan ckiagae 50 OamiB, a makcumanbHuii — 100 Oamis.
[TlincyMKoBa OIliHKA BH3HAYAETHCS MUIAXOM IEPEBOJY MiJICYMKOBOro Oany 3 MUCHUIUIIHH Y
TpaIuIliifiHy aKaJeMi4Hy OIIHKY HarioHanbHOI mmKamu ("BigminHO", "moOpe", "3amoBibHO",
"He3aJ0BUIBHO" 3a IIKAJIOH0:
— “gigminHO0" (90 Ta BuIle O6aJiB) 3aCIyTOBYE CTYACHT, SIKUI BUSIBUB BCEOIUHE 1 IITMOOKE 3HAHHS
MIPOrpaMoBOro MaTepialdy, BMIHHS BIIbHO BUKOHYBAaTH 3aBJaHHA, INependadyeHi Mporpamoro,
3aCBOIiB OCHOBHY 1 O3HAOMUBCS 3 JI0JIATKOBOIO JIITEPATYPOIO, PO3yMi€ B3a€MO3B'SI30K TOIOBHUX
MOHATH TUCIUIUTIHY Ta IX 3HaYeHHS N1 MailOyTHBOI Ipodecii;
— “nodpe" (82-89 OaniB) 3acnyroBye CTYICHT, SIKMil BHSBUB MOBHE 3HAHHS IPOIPAMHOTO
MaTepiany, yCIHilTHO BUKOHYE mepeadadeHi mporpaMoro 3aBJIaHHs, 3aCBOIB OCHOBHY JTEpaTypy
PEKOMEHJIOBaHY MTPOrPAMOI0, BUSBHUB CUCTEMATHYHUAN XapaKTep 3HAHb 3 TUCIUILTIH 1 3JaTHUHA 710
CaMOCTIMHOTO JIOTIOBHEHHSI, aJie Ti]] 4ac BiAMOBI/Il TOMyCTUB JESIKI HETOYHOCTI;

"noope" (70-81 OamiB) 3aciyroBye CTYAEHT, IO BUSABHUB HE IJIKOM ITOBHE 3HAHHS
MPOTpaMHOTO MaTepialy, He 3aBXKIU YCIIIIHO BUKOHYE TiepeadaueHl MporpamMor0 3aBJIaHHS,
9aCcTKOBO 3aCBOIB OCHOBHY JIITEPaTypy, PEKOMEHAOBAaHY MPOTPaMOI0, BUSBUB HE CUCTEMAaTUIHUN
XapakTep 3HaHb 3 TUCIUILIIH 1 HE 3aBXKIU 3AaTHUN JIO0 iX CaMOCTIHHOTO JOTOBHEHHS 1 MiJ 4ac
BIJIMOBI1 TOMYyCKAa€ JAESIKI HETOYHOCTI;

"3amoBinbHO" (61-69 OamiB) 3aciayroBye CTYICHT, IO BHUSBHB 3HAHHSI OCHOBHOTO
MPOrPaMHOTO Matepiany B 00cCs3i, HEOOXiTHOMY JIIsl MOAANBIIOr0 HAaBUaHHS Ta MalOyTHBOI
pobotu 3a mpodeciero, BMi€ BHUKOHYBATH 3aBJaHHS, TMepeadadeHi MporpaMoro, 3HaWOMHUU 3
OCHOBHOIO PEKOMEHJIOBAHOIO JITEpaTyporo. Sk mpaBuio, OIiHKA “3aI0BUTHHO” BUCTABISETHCA
CTYyJIEHTaM, 1110 TOMYCTHJIM TIOMUJIKH Y BIJIOBI/II HA €K3aMEeH1 Ta MPY BUKOHAHHI €K3aMeHaIllMHIX
3aBJaHb, ajie sIKi BOJIOIFOTh HEOOX1THUMH 3HAHHIMU JIJIS IX YCYHEHHS 32 JOTIOMOT'OF0 BUKJIa[a4a;



— "3agoBiTbHO" (50-60 OaniB) 3acIyroByE CTYACHT, IO BUSBHB YaCTKOBE 3HAHHS OCHOBHOTO
MIPOrPaMOBOTO MaTepialy B 00Cs31, HEOOXITHOMY JUIS TTOAATBIION0 HABYaHHS Ta MaOyTHBOT

pobotu 3a mpodeciero, HE 3aBXIM BMI€ BUKOHYBAaTH 3aBAaHHs, TependadeHi Mporpamoro,
3HAMOMUU JIMIIIE YAaCTKOBO 3 OCHOBHOIO PEKOMEHJIOBAHOIO JIITEPaTyporo. SIK MpaBWIIO, OIliHKA
“IOCTaTHBO" BUCTABIISAETHCS CTYACHTAM, 110 JOIMYCTUIIN IpyOl MOMHIIKY y BIATIOBiAI HA €K3aMeH1
Ta NMpU BUKOHAHHI €K3aMCHAIIMHUX 3aBllaHb, ajie¢ sAKI YacCTKOBO BOJIOJIIOTH HEOOXIIHUMH
3HaHHSIMH JUIS iX YCYHCHHS 33 JOMOMOTOK0 BHKJIaIayva.
— "He3a10BUIbHO" (40-49 GaiiB) BUCTABISETHCS CTYACHTY, SIKHI BUSBUB CYTTEBI MPOTaJIMHU B
3HAaHHSIX OCHOBHOT'O MPOIPaMOBOTO MaTepiany, JOIYCTUB NMPUHIUIIOBI TIOMHIIKH y BUKOHAHHI
nependadeHuX MporpaMoro 3aB/IaHb.
"ne3anoBiibHO" (1-39 OaiyiB) BUCTABIAETHCS CTYICHTY KOJM MPOTSITOM CEMECTPY BiH

JIOMyCTUB TPyOi MOMMIIKK Y BUKOHAHHI Tepe10aueHX MpOrpaMor0 3aB/1aHb.

[Ipr BHUCTaBIIEHHI OIIIHKM BPaxXxOBYIOThCS HACTYIHI PE3ylIbTaTH HABYAIBHOI POOOTH
CTYJCHTA MIPOTATOM CEMECTPY.

VY 6-My ceMecTpi nepeadavdaroThCs O6anu 3a:

® BUKOHaHHS JlabopaTopHUX pooOiT — 100
OamniB. Y 7-My ceMecTpi nependavaroThes 0anu 3a:

® BUKOHaHH: J1abopaTopHUX poOIT — 60 Oatis;

e 3aiik — 40 OGais.
CucreMy peTHHIOBHX OajIiB JUIsl Pi3HUX BUJIIB KOHTPOJIIIO Ta MOPSAIOK iX IepeBeACHHS Y
HalioHanbHy (4-6anpHy) Ta eBponeiicbky (ECTS) mkany nogaHo Hux4e y TaOauIsIX.

9. MeToau KOHTPOJIIO
Ha naGopaTopHUX 3aHATTSAX — BUKOHAHHS 1aOOpaTOPHUX poOiIT. Y 6-My cemecTpi 3-Iro poKy
— 3K, CyMapHUi 0ajl BUCTaBJISETHCS 3a pe3yIbTaTaMU IIOTOYHOTO KOHTPOJI0. Y 7-My ceMecTpi
4-r0 poKy — 3alliK.

Cxema HapaxyBaHHS
oaJiiB

[ToTo4yHMIT KOHTPOJIB, CAMOCTIHA POOOTa, 1HAUBIAYaJIbHI
3aBJAHHA Cyma

Poznin 4 Pozmin 5 3aiik

TI12 TI13 T14 TI5 T16 T17

10 10 10 10 10 10 40 100




IIIkana omiHIOBaHHA

Cywma 6aiiB 3a BCi BUIU Ominka 3a HalllOHAJIBHOIO IIKAJIO0
HAaBYAJIILHOI  IISUJIBHOCTI JUISL YOTUPUPIBHEBOT JUTsI IBOPIBHEBOT
MPOTATOM CEMECTPY [IKAJIH OI[IHIOBAHHS | IIIKAJIA OI[IHFOBAHHS
90 - 100 BIZIMIHHO
70-89 noGpe 3apaxoBaHo
50-69 3aJ0BLJIBHO
1-49 HE3aJI0BLIBHO HE 3apax0BaHO

10. PexomengoBaHa

Jiteparypa OcCHOBHA

JiTeparypa
1. OcuoBu enextponiku / M. I1. Marsienko . — Jlipa-K, 2021 . — 360 c.

JonomixHa JiTepaTrypa
1. AHanoroBa cxeMOTexHiKa Ta iMmynbcHi npuctpoi: [linpyunuk / B. L. boiiko, A. M. I'ypxiii,
B. 5. XKyiikoB Ta iH. — 2-¢ BUJI., 7010B. 1 mepepodit. — K. : Buma mkomna, 2004. — 366 c.

2.EnexTtponika Ta mikpocxemo TexHika / B. b. Jlynukesuy, I'. B. Kenso, 1. B. IlerpoBuu. —

JIpBiBCHKa nomitexuika, 2010. — 204 c.

3. OcHoBH enekTpoTexHiku Ta enekrponiku / M. I1. Matsienko. — Jlipa-K, 2021. =506 c.

Indopmaniiini pecypen
1. Mepexa Internet.

2. biomorexkun XHY imeni B.H.Kapa3ina
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