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BCTYII

[Iporpama HaBYaIBHOI AUCHUILTIHE “OCHOBH MPOTpaMyBalibHOI eleKTpoHiku. Yactuna 2”
CKJIaJIeHa BIATMIOBIAHO /10 OCBITHBO-TIpodeciiiHoi (0CBITHRO-HAYKOBOT ) IPOTPaMH IiATOTOBKH
OakanaBpiB

CHEIIIbHICTD: 105 IpuknagHa ¢i3zuka Ta HAHOMATEpiaIH

ocBiTHs nporpama:  «lIpuknanHa ¢izuka eHepreTHYHUX CUCTEM)

«Komm’rorepHa ¢izuka»

«IIpuknanna dizuka HETPAIUIIHHOT EHEPTETUKI

1. Onuc HABYAJBLHOI M CHUILTIHA

1.1. Meroro BUKIIAJaHHS HABYAIBHOI TUCITUIUIIHA € BUBYCHHS CYYaCHHX 3acaj pO3pOOKH
1H(hOpMaLIIHHO-KEPYIOUUX CUCTEM.

1.2. OCHOBHMMU 3aBIaHHSIMH BUBUCHHS TUCIUILTIHUA € HAOYTTS CTYJCHTAMH TCOPETHUYHUX
3HaHb 1 MPAKTUYHUX HABUYOK, HEOOXITHUX MJii BUKIIOYEHHS JIOACHKOro (hakTopy migyac
MIPOBE/ICHHS CYYacCHUX HAyKOBHX €KCIEPHUMEHTIB, a TAKOX 300py Ta aHaJi3y BEIMKHUX 00 €MiB
JaHUX EKCIIEPUMEHTAIbHUX JaHHX.

1.3. KinbkicTs KpenuTis: 3

1.4. 3aranpHa kinekicts roaud: 90 ron.

1.5. XapakrepucTuka HaBYaJIbHOT TUCIUILTIHH
HopmarusHa
3amik
Jenna opma HaBUaHHS ‘ 3aoyHa (nucTaHIiitHa) (hopMa HaBYaHHS
Pik miarorosxu
4-it | -t
Cemectp
7-it | -t
Jlexii
16 ron. ‘ TOJI.
[IpakTryHi, ceMiHaApChKi 3aHATTS
TOII. ‘ TOJI.
JlaGopaTopHi 3aHITTS
32 rog. ‘ TOJI.
CamocriitHa pobota
42 rop. ‘ rof.
B ToMy unci iHAMBITyaNbHI 3aBJaHHS
TOJI.

1.6. 3annmanoBaHi pe3yabTaTH HABYAHHS
3riIHO 3 BUMOT'aMH OCBITHbO-TIpO(eciiiHOT (OCBITHRO-HAYKOBOI) MPOTrpamMu CTYI€HTH MOBUHHI1
JOCSTTH TaKUX Pe3yJIbTaTiB HABYAHHS:



3HATH: TEOPETUYHI 3acaJu TOOYIOBU Cy4acHUX iH(HOPMALIIHHO-KEPYIOUUX CHCTEM.

BMITH: BMITH BUKOPUCTOBYBATH Ha IPAKTHIl TEOPETUYHI 3HAHHS JUIsl CY4aCHOTO TEXHIYHOTO
3a0e3neueHHs] HAyKOBUX €KCIIEPUMEHTIB.

2. TeMaTHYHMI IJIAH HABYAJILHOI M CHUILTIHI

Po3nin 4. Apxirtektypa MikpokoHTpojepiB BupoOHunrea AVR
cimeiictBa ATmega TacTpykTypa 1a00paTOpHOTO MAKETY.
Tema 12. Apxitekrypa mikpokonTpoiepiB ATmega. Tumu nam’siti: Flash mam'stes nporpawm,
SRAM ta EEPROM nam'sats nanux. RISC cucrema xoman.
Tema 13. bynoBa mabGopatopHoro wmaxkety. CBimiomiogHi ingukatopu. Kiasiatypa.
CHUMBOJIBHHIM  PIAKOKpPUCTAIIYHUNA eKkpaH 3 KoHTposepom HD44780 Winstar WH1602.
Hudepenuiiinuii migcumosad Ha 6a3i OIl. Hdpaiisep USB mmnu FT232RL.

Po3nin 5. [IporpamyBanus MikpokoHTposepiB ATmega.

Tema 14. MikpokouTtposnep ATmega8535. Lludposi moptu BBO1y/BUBOAY. ATbTEpHATUBHI
¢byHKii noptiB BBoAY/BUBOAY. [lepudepuyni npuctpoi.

Tema 15. Cucrema nepepuBanb. Bekropu npouenyp o0podku nepepuBanb. TalimMepu-
TYAIbHUKH.

Tema 16. Ananoro-uudposuii neperBoproBad (AL[IT). Pexxumu podotu AL Ixepena
onopuoi Hapyru. Tounicts AL Iunamiunuii aiana3on 3nayeHs ALIIL.

Tema 17. [Iporokonu nepenaui ganux SPI, USART. Biptyansauit COM-nopr.

3. CTpyKkTypa HABYAJIBHOI TUCHUILTIHA

Po3nin 4. Apxitektypa MikpokoHTposepiB Bupoouunrsa AVR cimeiicta ATmega ta
CTPYKTYpa 1a00paTOPHOT0 MAKETYy.

Tema 12. ApxiTekTypa MiKpOKOHTpOJIEpiB 12 2 2 8
ATmega. Tunu nam’sri: Flash nam'sate
nporpam,

SRAM ta EEPROM nam'ars manux. RISC

CUCTEMA KOMaHA.

Tewma 13. BynoBa mabopatopHoro 12 2 2 8
MakeTy. CBITJIONIO/IHI 1HAUKATOPH.
Knasgiarypa.

CHUMBOJBHHUM PIAKOKPUCTATIUYHUN €KpaH 3
korTposiepom HD44780 Winstar WH1602.
Hudepenuiiinuii niacumonay Ha 6a3i OI1.
Hpaiiep USB mmnu FT232RL.

Pazom 3a pozninom 4 24 4 4 16

Po3aia 5. [IporpamyBaHHsI MIKPOKOHTPOJIEPIB.

Tema 14. MikpoxonTposnep ATmega8535. 10 6 6 6
[Mudposi mopT BBOLY/BUBOAY. ANIbTEpHATUBHI
¢byHKuii noptiB BBoAY/BUBOAY. [lepudepuyuni
IIPUCTPOL.

Tema 15. Cucrema nepepuBanb. Bekropu 18 6 8 8
nporenyp o0pooku nepepuBanb. Talimepu-
TYATBHUKH.




Tema 16. Ananmoro-1udpoBuii mepeTBOproBaY 18 6 6 4
(ALIT). Pesxxumu podotu ALIL. >xepena
onopHoi Hapyru. Tounicts ALIIT.
JuHaMiqHUH
niama3oH 3HadeHp ALITL.
Tema 17. [IpoTokonu nepeaayi TaHUX 20 6 8 8
SPI, USART. Bipryansuuit COM-niopry.
Pazom 3a pozainom 5 66 24 28 26
Pazowm 3a 4-ii pik, 7-if cemecTp 90 16 32 42
Yevozo zooun | 180 32 64 84
3. Temu naGopaTopHux
3aHATH:
Ne Ha3pa Temu Kinekicts
3/m TOJIVH
1 | 3naiioMCcTBO 3 apXiTEeKTypoOro MiKpoKoHTpoJepiB ATmega 2
2 | 3HalloMCTBO 3 Y4OOBOIO IUIATOIO. 2
3 | Hanucanns apaiiBepy kiiaBiaTypH. 6
4 ImiTamis Ha cBiTJIOAIOaX PYXY 3Mii. 6
5 3HaHOMCTBO i3 CUCTEMOIO KOMaH]T CAMBOJIBHOT'O PiJIKOKPUCTATIYHOTO 4
ekpany 3 koHTposepom HD44780. ITigkmrodeHHs eKpaHy 110
MIKpPOKOHTpOJIepa, HanucaHHs PyHKLIH iHiIiani3amii Ta BUBOLY
TEKCTOBOI 1H(pOpMaIlil Ha eKpaH.
6 | Peamizauis Ha 6a31 yu60Boi ru1atu LU poBOro BUMiproBayua HampyrH. 6
7 | OOMIH JaHUMHU MIX MIKPO KOHTPOJIEPOM YUOOBOI IJIaTH Ta 6
KOMIT F0TE€POM, 3 BUKOPUCTAHHS TeXHOJIOT11 BipTyasisHoro COM-
HOpTY.
Pazom 32
6.3aBIaHHA 1JIA CAMOCTIHHOI po0oTa
Ne Temu 1a00paTOPHUX 3aHATH: Kinbkicts
3/m TO/IMH
1 | Temu 1a00paTOPHHUX 3aHATh: 12
2 | Temu 1260PATOPHUX 32HATD: 6
3 | Temu 1aG0opaTOPHUX 3aHATh: 24
Temu 1a00paTOPHUX 3aHATH: 42




6. InauBinyanbHi 3aBIaHHS
He nependaueno.

7. MeTOoaAn HABYAHHSA

Jlekuii BUKJIaJatOTHCSI METOJOM MPOOJSMHOTO BUKJIAICHHSA. BUKOPUCTOBYIOUYM OYIb-sKi
JoKepena ¥ 3aco0u, JIEKTOp, Mepll HiXK BHKJIAJATH MaTepial, CTaBUTh mpobiemy, Gopmyioe
mi3HaBaJIbHE 3aBJIaHHs, a TOTIM, PO3KPHBAIOYH CHCTEMY JIOBE/ICHb, TOPIBHIOOYH TOTJISLIH, Pi3HI
HiXOU, TOKa3ye croci®é po3B'si3aHHSA mocTaBieHOro 3aBaaHHsA. CTyIeHTH CTaloTh HIOU
CBiZIKAMH 1 CHiBy4acHHMKaMd HaykoBoro mormryky. Ha mabopaTopHux poOoTax CTyIeHTH
3aCTOCOBYIOThH Ha MPAKTHIII OTPHUMAaHI TEOPETUYHI 3HAHHSL.

KpuTepii onliHioOBaHHSI HABYAJLHUX JIOCATHEHD

MinimaneHuii mincymkoBuii Oan ckiamae 50 OamiB, a mMakcumaneHuii — 100 OGamis.
[TincymMKoBa OIliIHKA BH3HAYAETHCS IUIAXOM IEPEBONY IIJCYMKOBOTO 0any 3 AWCIMILIIHHU Y
TpaaulliiiHy akaJeMiyHy OIHKY HarioHanbpHOI mKamu ("BigmiHHO", "moOpe", "3amoBinbHO",
"HEe3a0BIIHHO" 32 MIKAJIOIO:
— “gigminno" (90 Ta Buie OalliB) 3aCIIyrOBY€E CTY/ICHT, IKAI BUSIBUB BCEOIUHE 1 INIMOOKE 3HAHHS
IPOrpamMoBOr0 Marepiaidy, BMIHHS BUIbHO BHUKOHYBaTH 3aBIaHHs, NepeadadeHi Mporpamoro,
3aCBOIB OCHOBHY 1 03HAHOMHBCS 3 JOAATKOBOIO JITEPATYPOIO, PO3yMi€ B3aEMO3B'SA30K TOJIOBHHUX
MOHATH TUCIUILTIHA Ta 1X 3HAYSHHS JJIs1 MaiOyTHBOI mipodecii;
— “nodpe" (82-89 0OaiiB) 3aciayroBy€ CTYICHT, KU BUSBUB I[OBHE 3HAHHS IMPOTPAMHOIO
MaTepiaiy, YCHIIIHO BUKOHY€E TepeadaueHi MporpamMor0 3aB/IaHHA, 3aCBOIB OCHOBHY JIITEpaTypy
PEKOMEHI0BaHy MPOrPaMoI0, BUSBUB CUCTEMAaTHYHUN XapaKTep 3HaHb 3 AUCLUUIUIIH 1 3AaTHUN 10
CaMOCTIMHOTO JOTIOBHEHHS, aJie IiJ] Yac BiAMOBII JOMYCTUB €Kl HETOYHOCTI;
— "noope" (70-81 OamiB) 3aciyroBye€ CTyIEHT, IO BUSABUB HE IJIKOM TIOBHE 3HAHHSI
MPOTrpaMHOTO MaTepiaiy, He 3aBXKIM YCHIITHO BHKOHYE IepeadadeHi MporpamMor0 3aBAaHHS,
9YaCTKOBO 3aCBOIB OCHOBHY JIITEPATYyPy, PEKOMEHIOBaHY MPOTPAMOI0, BUSBUB HE CHCTEMATUYHHN
XapakTep 3HaHb 3 JUCIUIUIIH 1 HE 3aBXIM 3JaTHUH 70 1X CaMOCTIMHOTO JOTIOBHEHHS 1 MMiJ 4ac
BIJITOBI1/I1 IOMYCKA€ IESIKI HETOYHOCTI;

"3agoBiibHO" (61-69 OamiB) 3aciyroBye CTYAGHT, IO BHSBUB 3HAHHS OCHOBHOTO
MPOrPaMHOTO MaTrepially B 00cs3i, HEOOXiHOMY JJsl MOAANBIIOr0 HaBYAHHA Ta MalOyTHBOI
pobotu 3a mpodeciero, BMi€ BUKOHYBAaTH 3aBIaHHs, NepeadadeHi Mporpamoro, 3HailoMuil 3
OCHOBHOIO PEKOMEH/IOBAHOIO JITepaTyporo. SIK MpaBUiIO, OIIHKA ‘“33J0BIJIbHO” BHUCTaBIIAETHCS
CTYJEHTaM, 1110 JOIMYCTHJIM TIOMUJIKY Y BIJTIOBi/i HA €K3aMEHi Ta MPU BUKOHAHHI €K3aMEHAlIHHUX
3aBJaHb, aJie K1 BOJOMIFOTH HEOOX1JHUMU 3HAHHSIMU JJIA 1X YCYHEHHSI 3a JIOTIOMOTOI0 BUKJIa/1a4a;



— "3agoBinbHO" (50-60 GaniB) 3acIyroBy€ CTYACHT, IO BUSBUB YaCTKOBE 3HAHHS OCHOBHOTO
MIPOTPaMOBOTO MaTepialy B 00Cs131, HEOOXITHOMY JIJIsl TTOAAJIBIIOTO HAaBYaHHS Ta MaiOyTHHOT

pobotu 3a mpodeciero, He 3aBXKAM BMi€ BHUKOHYBATH 3aBJaHHsA, IepeadadeHi Mporpamoro,
3HAMOMUU JIMIIIE YaCTKOBO 3 OCHOBHOIO PEKOMEHOBAHOIO JIiITepaTyporo. SIK mpaBuio, OLiHKA
“IOCTaTHBO" BUCTABIISIETHCS CTYJIEHTaM, 10 TOMYCTHJIM IpyOi IMOMUIIKH Y BIJIMTOB1/II HA €K3aMeHi
Ta NMpU BUKOHAHHI EK3aMCHAIIMHUX 3aBJaHb, ajle SIKI YaCTKOBO BOJIOAIIOTH HEOOXITHHUMH
3HAHHSMH JUIS iX YCYHEHHS 32 JOMOMOTOI0 BHKJIaaya.
— "ne3anoBiibHO" (40-49 GaitiB) BUCTABIAETHCS CTYACHTY, SIKUil BUSIBUB CYTTEBI MPOTAJIMHH B
3HaHHSX OCHOBHOT'O MPOIPAaMOBOTO MaTepiaiy, IOIYCTUB MPUHIUIIOBI TIOMWIKH y BUKOHAaHHI
nepeadaYeHuX MPOrpaMoro 3aBaHb.
"He3amoBinbHO" (1-39 OaniB) BUCTaBISIETHCS CTYJCHTY KOJH IPOTSITOM CEMECTPYy BiH

JOMyCTUB TPyOl MOMHUIIKM Y BUKOHAHHI lepe10aueHX MporpaMor0 3aB/1aHb.

[Ipu BUCTaBIEHHI OIIIHKM BPaxXOBYIOTHCS HACTYIHI PE3YJIbTaTH HABYAIBHOI POOOTH
CTY/ICHTA MPOTATOM CEMECTPY.

VY 6-my cemecTpi nepeadayaroThCs O6anu 3a:

® BHKOHaHHs JJabopatopHuX podit — 100
OariB. Y 7-My ceMecTpi nependadaroThes Oam 3a:

® BHKOHaHH: JJabopaTopHUX poOiT — 60 OaiB;

e 3aiik — 40 Gais.
CucreMy peHTHHTOBUX OB JIJIsl PI3HUX BHJIIB KOHTPOJIIO Ta MOPSIOK iX MEPEBEJACHHS Y
HalioHAbHY (4-0anbHy) Ta eBponeichky (ECTS) mkany mogano HUXYe y TaOJIHIISX.

8. MeToau KOHTPOJIIO
Ha naGopaTopHHX 3aHSTTAX — BUKOHAHHS J1a00OpaTopHUX podiT. Y 6-My cemecTpi 3-TO pOKyY
— 3aJIiK, CyMapHU# 0ajl BUCTABISIETHCS 3a pe3yIbTaTaMU MOTOYHOTO KOHTPOITIO. Y 7-My ceMecTpi
4-r0 pOKy — 3aJiK.

Cxema HapaxyBaHHsI
oasiB

[ToTouyHMit KOHTPOIIB, CAMOCTIHHA POOOTA, IHAUBITYaIbHI
3aBJIaHHA Cyma
Po3nin 4 Po3nain 5 3aik

T12 T13 T4 | TI5 | TI6 T17
10 10 10 10 10 10 40 100




IIIkaga omiHIOBAHHSA

Cywma 6aiB 3a Bci BUIU OriHka 32 HalliOHAJIBHOO IIKAJIO0
HABYAJIBHOI  JISUIBHOCTI |  JUIA YOTHPHPIBHEBOT JUIS ABOPIBHEBOI
HPOTATOM CEMECTPY IIKAJIM OL[IHIOBAaHHS | IIKAJIM OL[iHIOBAaHHS
90 - 100 BIIMIHHO
70-89 nobpe 3apaxoBaHO
50-69 3a10BUILHO
1-49 HE3a10BLILHO HE 3apaxoBaHO

9. PexomeH/10BaHa

Jirepatypa OcHoBHA

Jirteparypa
1. Ocuou enexrponiku / M. I1. Marsienko . — Jlipa-K, 2021 . — 360 c.

JlonomixkHa JiTepatypa
1. AHanoroBa CXeMOTEXHiKa Ta iMIyJibcHi mpuctpoi: [lingpyunuk / B. 1. Boiiko, A. M. I'ypxiii,
B. . Kyiikos ta iH. — 2-¢ BU]I., 7010B. 1 mepepodit. — K. : Buma mkomna, 2004. — 366 c.

2.EnexTponika ta Mikpocxemo texHika / B. b. [lynukesuy, I'. B. Kenwo, 1. B. [TetpoBuy. —

JIpBiBCHKa nomitexuika, 2010. — 204 c.

3. OcHoBH enekTpoTexHiku Ta exektponiku / M. I1. Marsienko. — Jlipa-K, 2021. —506 c.

Indopmaniiini pecypen
1. Mepexa Internet.

2. biomorexkn XHY imeni B.H.Kapazina



