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BCTYII

[Tporpama HaBuanbHOI AucuuIuiing “TIporpamyBaibHa €JIEKTpOHIKA™ CKIajeHa
BIJIMOBIIHO JI0 OCBITHBO-TIpO(eciiiHOi  (OCBITHBO-HAYKOBOi) MpOTrpaMy  IMATOTOBKH
OakanaBpiB

CIIeIIAJIbHICTh: 105 Ipuknaana ¢izuka Ta HAHOMAaTepiaau

ocBiTHs nporpama:  «lIpuknanna ¢izuka eHEPreTHYHNX CHCTEM»
«Kowmm’rotepHa izuka»

«IIpuxnagna dizuka HeTPAAULIKHOT EHEPTETUKI

1. Onuc HaBYAJIBLHOI AUCHUILTIHA

1.1. Metoro BUKJIaJlaHHS HABYAJILHOI JTUCIMIUIIHA € BUBYEHHS CY4aCHUX 3acaj] po3poOKH
iH(hOpMaLIIHO-KEPYIOUUX CUCTEM.

1.2. OcHOBHMMHU 3aBIaHHSIMH BHBYEHHS AMCUUIUTIHU € HAOYyTTS CTy/I€HTAMH TEOPETHUYHUX
3HaHb 1 NPAKTHYHUX HABUYOK, HEOOXIHUX Uil BUKIIOYEHHS JIIOACHKOro (akTopy miguac
MIPOBE/ICHHS CyYacCHUX HAyKOBHX €KCIEPUMEHTIB, a TAKOX 300py Ta aHaJi3y BEIMKHUX 00 €MiB
JTaHUX EKCIIEPUMEHTAIBHHUX JTaHHX.

1.3. KinbkicTh kpeauTiB: 3

1.4. 3aranpHa xiabKicTh ToguH: 90 roj.

1.5. XapakTepucTHKa HaBUYAIbHO1 AUCITUTUTIHI
HopmaTtusHa
3amik
Jlenna popma HaBUaHHS ‘ 3aoyHa (AucTaHLiliHa) popMa HaBUAHHS
Pix miarotoBku
4-ii | -it
Cemectp
7-it | -t
Jlexii
16 ron. ‘ rof.
[TpakTryHi, cCeMiHapChKi 3aHATTS
TO/I. ‘ TO/I.
JlaGopaTopHi 3aHATTS
32 rop. ‘ TOJI.
Camocriitna po6oTa
42 ron. ‘ roj.
B ToMy umcni iHIMBIyanbHi 3aBJaHHS
TO/I.

1.6. 3arutaHoBaHi pe3ybTaTH HaBYaHHS
3riZiHO 3 BUMOT'aMHU OCBITHBO-TIPO(ECiifHOT (OCBITHBO-HAYKOBO1) MPOrpaMH CTYJICHTH OBUHHI
JOCSTTH TaKUX PE3yJIbTaTiB HABYAHHS:



3HATH: TEOPETUYHI 3acay MoOyI0BH Cy4YaCHUX 1HPOPMALiIHHO-KEPYIOUHX CUCTEM.

BMIiTH: BMITH BUKOPUCTOBYBATH HA MPAKTHUIIl TEOPETHYH] 3HAHHS JUIsl CY4aCHOTO TEXHIYHOTO
3a0e3neueHHs] HAyKOBUX €KCIIEPUMEHTIB.

2. TeMaTH4yHMil IJIAaH HABYAJIBHOI AUCHHMILIIHA

Po3agin 4. Apxitekrypa MIKpOKOHTpojiepiB BupoOHunTBa AVR
cimeiictBa ATmega TacTpykTypa 1a00paTOpHOTO MAKETY.

Tema 12. Apxitekrypa mikpokontposiepiB ATmega. Tunu nam’sti: Flash mam'site mporpam,
SRAM ta EEPROM nam'sats nanux. RISC cucrema xoman.

Tema 13. Bbymosa naboparoproro makery. CBimiomionHi ingukatopu. Kiasiatypa.
CHUMBOJIBHHHM  PIAKOKpPUCTAIIYHUNA eKkpaH 3 KoHTposepom HD44780 Winstar WH1602.
Hudepenuiiinuii migcumosad Ha 6a3i OIl. dpaiisep USB mmnu FT232RL.

Po3nin 5. [IporpamyBanns MikpokoHTposiepiB ATmega.

Tema 14. Mikpokontposnep ATmega8535. Lludposi nopTu BBOAY/BUBOY. AIbTepHATHBHI
¢byHKii noptiB BBoAy/BuBOAY. [lepudepuyni npuctpoi.

Tema 15. Cucrema nepepuBanb. Bektopu npornenyp o6poOku nepepuBanb. Taiimepu-
JTYUITEHUKH.

Tema 16. Ananoro-uudposuii nepersoproad (ALIT). Pexxumu podotu ALIIL. Ixepena
onopuoi Hapyru. Tounicts AL Iunamiunuii giana3on 3nayeHs ALIIL.

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



3. CTpyKTypa HABYAJIBLHOI TN CUHUILTIHI

Po3zain 4. Apxitekrypa MikpokoHTposepiB BupooununTsa AVR cimeiictBa ATmega ta
CTPYKTypa 1a00paTOPHOTO MaKeTy.

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

SRAM ta EEPROM nam'ats nanux. RISC
CUCTeMa KOMaH]I.

Tewma 13. bynoa naGoparopHoro 12 2 2 8
makeTy. CBITJIONIO/IHI iIHAUKATOPH.
Knagiarypa.

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

Pazowm 3a pozainom 4 24 4 4 16

Po3nia 5. [IporpamyBaHHS MiKPOKOHTPOJIEPIB.

Tema 14. Mikpokontponep ATmega8535. 10 6 6 6
[{udposi moptu BBOLY/BHBOIY. ATbTEpHATHBHI
¢byHkii noptiB BBoay/BuBoAy. Ilepudepuuni

HPUCTPOI.

Tema 15. Cucrema nepepuBanb. Bekropu 18 6 8 8
npoueayp oopooku nepepuBanb. Taitmepu-

JTIYUITEHUKH.

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

(ALI). Pexxumu podotu AL xxepena
onopHoi Hapyru. Tounicts ALII.

JunaMiuHuii
niama3oH 3HaueHb ALIIT.
Tema 17. [IpoTokonu nepeaayi 1aHUX 20 6 8 8
SPI, USART. Bipryansauit COM-nopry.
Pazom 3a pozninom 5 66 24 28 26
Pasowm 3a 4-ii pik, 7-ii cemectp 90 16 32 42
Yevozo 200un | 180 32 64 84
4. Temu J1aGOPaTOPHUX
3aHATH:
Ne Hasga temn Kinpkictsb
3/m TOJIUH
1 | 3HailoMCTBO 3 apXiTEKTYypOI0 MIKpoKOHTposiepiB ATmega 2
2 | 3HallOMCTBO 3 YYOOBOIO TUIATO¥O. 2
3 | Hamucanns npaiiBepy KiaBiaTypH. 6
4 | ImiTalis Ha CBITIONI0/IAX PYXY 3Mii. 6
5 | 3HallOMCTBO 13 CHCTEMOIO KOMaH]l CHMBOJILHOTO PiTKOKPUCTAIIYHOTO 4
expany 3 koHTposiepom HD44780. ITigkmtoueHHs eKpaHy 10
MIKpOKOHTpOJIEpa, HaNMcaHHs (QYHKIIH iHiIiani3amii Ta BUBOAY
TEKCTOBOI 1H(OpMaIIii Ha eKpaH.
6 | Peanizaris Ha 6a3i yu6oBoi matu uppoBOro BUMiproBaya HalpyTu. 6




OOMIH JaHUMHU MK MIKPO KOHTPOJIEPOM Y40OBOI IJIaTH Ta
KOMIT FOTEPOM, 3 BUKOPUCTAaHHSI TEXHOJIOT11 BipTyasbHoro COM-

MOPTY.

Pazom

32




6. 3aBaaHHs I caMOCTiiiHOI po6oTa

No HazBa Temu KinbkicTh
3/m TOJMH
1 | 3HailoMCTBO 3 AaHAJTOTOBUMH JaTYUKAMH (PI3SUUHUX BEJINUHH. 12
2 | 3HaifoMCTBO 3 Y4OOBOIO IJIATOIO TA APXITEKTYPOIO MiKPOKOHTPOJIEPIB 6
ATmega
3 | Hanmucanus nporpam ajis MikpokoHTposiepa ATmega8535 24
Pazom 42

7. InauBinyanbHi 3aB1aHHS
He nepenbaueno.

8. MeToan HABYAHHSA

Jlekitii BUKJIQAalOThCS METOAOM IMPOOJEMHOIO BHKJIAJACHHS. BUKOPHCTOBYIOUH OY1b-SKi
JoKepena ¥ 3aco0u, JICKTOp, Mepll HiXK BUKIJIATATH MaTepial, CTaBUThH mpobiemy, Gopmyloe
mi3HaBaJIbHE 3aBaHHs, a MOTIM, PO3KPUBAIOYH CUCTEMY JIOBE/ICHD, TOPIBHIOKOYH MOTJISAIHN, Pi3Hi
HiXOM, TOKa3ye Croci0 po3B's3aHHS TMOCTaBiieHOro 3aBaaHHsA. CTyICHTH CTalOTh HIOM
CBiIKAMH 1 CIHiBy4YaCHUKaMH HaYKOBOTO  TTOMIYKY. Ha nmaGopatopHux poOOTax CTyIeHTH
3aCTOCOBYIOTH Ha MPAKTHIII OTPHUMAaHI TEOPETUYHI 3HAHHSL.

Kpurepii oniHioBaHHSI HABYAJIbHUX J0CATHEHD

MiniManpHUi TiAcyMKOBUH Oan ckiamae 50 OamiB, a makcumanbHuii — 100 Oamis.
[lincymMkoBa OIliHKA BH3HAYAETHCS MUIIXOM IEPEBOJY MiJCYMKOBOro 0any 3 AMCHUIUIIHHU Y
TpaaulliiiHy akaJAeMiuyHy OIIHKY HamioHanbHOI mmKamu ("BigminuaO", "moOpe", "3amoBinbHO",
"He3a10BUIbHO" 3a IIKAJIO0:
— “gigminH0" (90 Ta BuIIe O6aJiB) 3aCIyrOBY€E CTYJEHT, IKUI BUSIBUB BCEOI1UHE 1 IITMOOKE 3HAHHS
MIPOrpaMoOBOro MaTepialdy, BMIHHS BUIbHO BHKOHYBAaTH 3aBJaHHS, INependadyeHi Mporpamoro,
3aCBOIiB OCHOBHY 1 O3HAMOMUBCS 3 JI0JIATKOBOIO JIITEPATyPOIO, pO3yMi€ B3a€MO3B'SI30K TOJIOBHUX
MOHATH TUCIUIUTIHU Ta 1X 3HaYeHHS A7 MailOyTHBOI mpodecii;
— “nodpe" (82-89 OaniB) 3acmyroBye CTYICHT, SIKHIl BHSBHB MOBHE 3HAHHS IPOIPAMHOTO
MaTepiaiy, YCHIITHO BUKOHY€E TepeadaueHi mporpaMoro 3aB/iaHHs, 3aCBOIB OCHOBHY JIiT€paTypy
PEKOMEHJIOBaHY MPOTPAMOI0, BUSBHUB CUCTEMATHYHUN XapaKTep 3HAHD 3 TUCITUILIIH 1 3aTHHIA 10
CaMOCTIMHOTO JOTIOBHEHHSI, aJie TIi]] 4ac BIAMOBI/II TOMYyCTHB JAEsKI HETOYHOCTI;

"noope" (70-81 OamiB) 3aciyroBye CTYJAEHT, IO BUSABHUB HE IJIKOM ITOBHE 3HAHHS
MPOTPaMHOTO MaTepialy, He 3aBXKIU YCIIIIHO BUKOHYE TiependaydeHl MporpaMmor0 3aBlaHHS,
9aCcTKOBO 3aCBOIB OCHOBHY JIiIT€pPaTypy, peKOMEHI0BaHY MPOTPaMoOI0, BUSIBUB HE CHCTEMAaTHIHHIA
XapakTep 3HaHb 3 JUCIUILIIH 1 HE 3aBXKIU 3JaTHUN 1O iX CaMOCTIHHOTO TOTIOBHEHHS 1 MiJ Yac
BIJIMOBi1 TOMyCKAa€ AEsIKI HETOYHOCTI;

"3amoBinbHO" (61-69 OaniB) 3acmyroBye CTYIEHT, IIO BHUSBUB 3HAaHHS OCHOBHOTO
MPOrPaMHOTO Marepialy B 00Cs3i, HEOOXiMHOMY ISl MOAANBIIOr0 HAaBYAaHHS Ta MalOyTHBOI
pobotu 3a mpodeciero, BMi€ BHUKOHYBATH 3aBAaHHS, TMepeadadeHi MporpaMoro, 3HaWOMHUN 3
OCHOBHOIO PEKOMEHJIOBAHOIO JITEPaTyporo. Sk mpaBuiio, OIiHKA “3aI0BUTHHO” BUCTABIISETHCS
CTYyJICHTaM, 1110 JOMYCTHIJIM IOMUJIKY Y BIJIMTOBI/II HA €K3aMEHI Ta MPY BUKOHAHHI €K3aMEHaIlIHHIX
3aBJaHb, ajie sIK1 BOJIOIF0Th HEOOX1THUMH 3HAHHIMU JIJIS IX YCYHEHHS 32 JOTIOMOTOF0 BUKJIaa4a;



— "3agoBiabHO" (50-60 OaniB) 3aciIyroBy€ CTYACHT, IO BUSBUB YaCTKOBE 3HAHHS OCHOBHOTO
MIPOrpaMoOBOTO MaTepiary B 00Cs31, HEOOXITHOMY JUIS ITOAATBIIIOT0 HABYAHHS Ta MalOyTHHOT

poboTu 3a mpodeciero, HE 3aBXIM BMi€ BUKOHYBAaTH 3aBIaHHsA, IependadeHi Mporpamoro,
3HAMOMUU JIMIIIE YACTKOBO 3 OCHOBHOKO PEKOMEHJ/IOBAHOIO JIITEPATyporo. Sk mpaBMIIO, OIliHKA
“IOCTaTHBO" BUCTABIIAETHCS CTYJCHTAM, 110 JOMYCTUIIM TpyOl OMIJIKHY y BIATIOBII HA €K3aMeH1
Ta NMpU BUKOHAHHI €K3aMEHAIIMHUX 3aBllaHb, ajleé SKI YaCTKOBO BOJIOJIIOTH HEOOXIIHUMH
3HAHHSAMH JUIS iX YCYHEHHs 3a IOIIOMOT0I0 BUKJIaJaya.
— "He3a10BlIbHO" (40-49 GaiiB) BUCTABISETHCS CTYACHTY, SIKHil BUSBUB CYTTEBI IIPOTaJIMHU B
3HAHHAX OCHOBHOT'O IMPOrPaMOBOr0 Marepiaily, IOMYCTUB IMPHUHIIMUIIOBI OMUJIKHA Yy BUKOHAHHI
nepeadayeHux Mporpamoro 3aBIaHb.
"ne3anoBinibHO" (1-39 OayiB) BUCTABISAETHCS CTYJCHTY KOJM IPOTSITOM CEMECTpPY BiH
JIOIyCTUB TPyOl MOMHUIIKM Y BUKOHAHHI Iepe10aueHuX MporpaMoro 3aB/1aHb.
[Ipr BUCTaBIEHHI OI[IHKM BpPAaXOBYIOTHCS HACTYNHI Pe3yJbTaTH HABYAIBHOI pPOOOTH
CTYZICHTA MPOTATOM CEMECTpY.
VY 6-My cemecTpi nepeadavdaroThCs Oanu 3a:
® BUKOHaHHS JlabopaTopHUX pooOiT — 100
OamniB. Y 7-My ceMecTpi nependadaroThes 0anu 3a:
® BUKOHAHHS JIAOOpAaTOpHUX podiT — 60 OaiB;
e 3arik — 40 Ganis.
Cucremy peHTHHroBUX OalliB JUIsl pI3HUX BUIIB KOHTPOIIIO Ta MOPSAOK 1X MEpeBEICHHS Y
HalioHanbHy (4-6anbHy) Ta eBponeiicbKy (ECTS) mkany nogaHo Huxx4e y TaOauIsIX.

9. MeToau KOHTPOJIIO

Ha nabGopaTtopHux 3aHATTSAX — BUKOHAHHS JJabopaTOpHUX poOiIT. Y 6-My cemecTpi 3-TO poKy
— 3aJIiK, CyMapHUi 0aJl BUCTABIISIETHCS 32 pe3yJIbTaTaMU MOTOYHOT0 KOHTPOIIO. Y 7-My ceMecTpi
4-r0 pOKy — 3aJiK.

Cxema HapaxyBaHHS
OaJiiB

[ToTo4yHMIT KOHTPOJIB, CAMOCTIHA POOOTa, IHAUBIAYaNbHI
3aBJAHHSA Cyma

Pozmin 4 Posnin 5 3amik

T12 T13 T14 T15 T16 T17

10 10 10 10 10 10 40 100




IIIkana omiHIOBaHHA

Cywma 6aniB 3a BCi BUIH Orminka 3a HaIliOHATBHOIO IIKAJIOI0
HAaBYAJIILHOI  JIISUJIBHOCTI JUISL YOTUPUPIBHEBOT TSl IBOPIBHEBOT
MPOTSITOM CEMECTPY IIKAJIH OI[IHIOBAHHS | IIIKAJIA OI[IHFOBAHHS
90 - 100 BIZIMIHHO
70-89 noGpe 3apaxoBaHO
50-69 3aJ0BLJIBHO
1-49 HE3aJI0BLIBHO HE 3apaxOBaHO

10. PexomMeHnaoBaHa

Jiteparypa OcHoBHA

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

JlonomixkHa Jitepatypa
1. AnanoroBa cxeMOTexHiKa Ta iMiyibcHI npuctpoi: [linpyunuk / B. I. Boiiko, A. M. I'ypxii,
B. 5. XKyiikos ta iH. — 2-¢ BU]I., 70M0B. 1 mepepodit. — K. : Buma mkomna, 2004. — 366 c.

2.EnexTtponika Ta Mikpocxemo TexHika / B. b. Jlynukesuy, I'. B. Kenwo, 1. B. IlerpoBuu. —

JIpBiBCHKa nomitexuika, 2010. — 204 c.

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

Indopmaniiini pecypcu
1. Mepexa Internet.

2. biomorekun XHY imeni B.H.Kapasina



