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BCTYII

[Iporpama nHaBuanbHOl muctuIUIiHM «I[IpakTHKyM 3 1H(POBOI EIEKTPOHIKM» CKIaJeHA
BIJIMOB1JTHO JI0 OCBITHBO-TIPO(eCiitHOT (OCBITHBO-HAYKOBO1) MPOTrPaMH IiATOTOBKK MaricTpiB

CTeUiaIbHICTB: 105 IMpuknaana ¢izuka Ta HAHOMATEpiaIu

ocBiTHRO-TIpodeciitna  «[IpukiagHa (izuka eHepreTHYHUX CHCTEM
nporpama:

1. Onuc HABYAJIBHOI JUCHHUILTIHHA

1.1. Mera BUKIagaHHs HABYAJIBbHOI JUCLIMIUIIHA

Meror0 BUKIAaJaHHS HABYAIBHOI IUCHUIUIIHM € BHMBYEHHS Cy4YacHHUX 3acall pO3poOKH
iH(pOpMaIiifHO-KEPYIOYNX CHCTEM.

1.2. OcHOBHI 3aBIaHHA BUBYEHHS JUCIAIUIIHU

OCHOBHHMMH 3aBJaHHSIMH BUBYEHHS JUCIUILIIHU € HAOYTTA CTy/I€HTAaMU TEOPETUYHUX 3HAHB 1
MPAKTUYHUX HABHYOK JIJII BUKOHAHHS HAyKOBHX CKCIEPHMEHTIB Ha aKTyaJlbHOMY piBHI WU
oprasizarlii aBTOMaTH30BaHOI 0OPOOKH BEIMKUX 00’ €MIB €KCIIEPUMEHTAIbHUX JaHUX.

1.3. KinbkicTh KpeauTiB - 4

1.4. 3aranpHa KinbKicTh rogud 120

1.5. XapakTepucTHKa HaBYAIbHO1 AUCITUTUTIHI
3a BUOOpOM
Bu kiHIIEBOTO KOHTPOJIIO : 3alliK
Jlenna ¢opma HaBuaHHS ‘ 3aoyHa (aucTaHuiliHa) popMa HaBUAHHS
Pik miaroroBku
1-i \ -t
Cemectp
1-i \ -t
Jlexmii
roJI. \ TOJI.
[TpakTHYHi, CEeMIHAPChKIi 3aHITTS
roj. \ roj.
JlaGopaTopHi 3aHATTS
30 roz. \ TOJI.
CamocriitHa poboTa
90 rop. \ TOJI.
InuBiNyanbHi 3aBIaHHS
roj.

1.6. 3arutaHoBaH1 pe3ynbTaTH HaBYAHHS

3rifHO 3 BUMOTaMH OCBITHBO-TIPOQECIHOI (OCBITHRO-HAyKOBOi) MpOTrpamMH CTYIEHTHU
MOBMHHI IOCSTTH TaKUX Pe3yJIbTaTiB HABUAHHS:
3HATH: TEOPETHYHI 3acay MOOYJOBH CYYaCHHX CHCTEM AaBTOMATH3allii Il MPOBEACHHSA
(h13UYHOTO EKCTIEPUMEHTY.

BMIiTH: BMITH BHKOPHCTOBYBAaTH Ha NMPAKTUI TEOPETHYHI 3HAHHS IS Cy4aCHOTO IPOTPaMHO-
TEXHIYHOTO 3a0€3MeYeHHs] HAYKOBHX €KCIIEPUMEHTIB.



2. TeMaTHYHHUH IJIAH HABYAJILHOI TUCHHUILTIHA
3micTtoBuii MoayJn 1. [IporpamyBanus MikpokoHTposiepiB COrtex Ha mpukiaai ciMeicTBa
stm32f4xx. lonaTkoBi riaBu (yactuna 1).

Tema 1. [ntedeiic USART.
Tema 2. Intedeiic SPI.
Tema 3. [nTedetic TWI.
Tema 4. Intedeiic Ethernet.

3micToBuii MoayJb 2. [IporpamyBanHs MikpokoHTposiepiB COrtex Ha mpukiaai ciMeiicTBa
stm32f4xx. lonaTkoBi riaBu (4actuHa 2).
Tema 5. Kontposiep nmpsMoro 10cTymy 10 mam’sTi.

Tema 6. 'oTUHHMK peabHOTO Yacy.

Tema 7. EneprosoepexeHHs Ta eHeproe()eKTUBHICTD €JIEKTPOHHUX IMPUCTPOIB.
Tema 8. [loBTOpeHHS Ta y3araJbHEHHSI BUBYEHOTO.

3. CTpyKkTypa HABYAJIBbHOI TUCIUILTIHI

Ha3Bu 3MicTOBUX MOIYIIB 1

Kinexicte rogua

Moxaynem 1

TEeM neHHa popma 3aouHa opma
yCb y TOMY YHCITi yc y TOMY YHCITi
oro bO
ro
A | n | mab | iHD | C.p. 7| o |mal|iH | c
§) o | p.
1 2 3 | 4 5 6 7 8 19 10]11 12|13
3microBuii MoayJs 1. [IporpamyBanus mikpokoHTposepiB Cortex Ha npukiaai ciMeicTBa
stm32f4xx. Jlogarkosi rinasu (yactuna 1).
Tema 1. InTedeiic USART. 7 2 5
Tema 2. Intedeiic SPI. 17 4 13
Tema 3. InTedeiic TWI. 17 4 13
Tewma 4. Tnredeiic Ethernet. | 17 4 13
Pasom 3a 3micToBUM 58 14 44

3micToBuii Moay.b 2. [IporpamyBanHs MikpokoHTposepiB COrtex Ha mpukiasi cimericTsa
stm32f4xx. JlonatkoBi riaBu (4actuHa 2).

Tewma 5. Kontponep mpsimoro | 15 4 11
JOCTYMY A0 Tam’sITi.
Tema 6. 'onuHHUK 15 4 11
peasbHOro vacy.
Tema 7. Enepro3oepexxenns | 15 4 11
Ta eHeproe()eKTUBHICTb
€JIGKTPOHHUX MPUCTPOIB.
Tema 8. [ToBTOpeHHS Ta 17 4 13
y3arajibHEHHS! BUBUEHOTO.
Pazom 3a 3micToBUM 62 16 46
MoJlyJIeM 2
Ycvozo 200un | 120 30 90
4. Temu ceMiHapcbKHX (IPAKTHYHHX, JIA0OPATOPHHUX) 3aHATH
Ne Hasga Temu Kinbkictb
3/ Tlonun

1 Iaredeiic USART. llIBuakicTs nepemadi qaHux. AmapatHa 00pooka 2




TTOMHMJIOK.
2 Iaredeiic SPI. Pexxumu poboTu iHTEpdEiicy. 4
3 IaTredetic TWI. 4
4 | Inredetic Ethernet. 4
5 Kontposep nmpsmMoro goctymy 10 mam’siTi. 4
6 I"'oMHHMK peanbHOro Yacy. 4
7 Eneproz6epesxeHHs Ta eHeproeeKTUBHICTD €IIEKTPOHHUX MPUCTPOIB. 4
TaktyBaHHs nepudepiiHUX MPUCTPOIB.
8 | Y3arasbHEHHS BUBUEHOTO. 4
Pazom 30
5. 3aBaHHA 1J151 CAMOCTiliHOT po6oTH
No Hasga temu Kinpkictsb
3/m TOJIUH
1 OsznaitomuTHCh 13 TOHATTAMU: iHTederic USART, mBuakicTh 5
nepenadi TaHuX, araparHa o00poOKka MOMHMIIOK.
2 OsnaifoMuTHCH 13 TOHATTSIME: iHTedeiic SPI, pexxumu podoTu 13
iHTEepdeEiicy.
3 OsnaitomuTHCh i3 inTedeiicom TWI. 13
4 OsuaitomuTHCh i3 inTedeiicom Ethernet. 13
S) O3HalOMUTHCH 13 KOHTPOJIEPOM MPSIMOTO JTOCTYITY JIO MaM STi. 11
6 O3HalOMHUTHD 13 TOAMHHUKOM PEaIbHOTrO 4yacy. 11
7 O3HallOMUTHCE 13 TPUHIMIIAMU €HEPTO30epEIKEHHS Ta 11
C€HEProe)EKTHUBHICTh CIIEKTPOHHHUX IMPUCTPOIB, TAKTYBAHHSIM
nepu@epiiHuX NPUCTPOIB.
8 | Y3aranbHeHHS BUBUEHOTO. 13
Pazom 90

6. InauBinyanbHi 3aBIaHHS
[TepenbOauene iHaMBINya IbHE 3aBJAHHS Y BUTJISII HAITUCAHHS TTPOTPaMU IS
MIKpOPKOHTpOJIepa 3a IHANBIAYyaTbHUMH aJTOpUTMaMHU
7. MeTOoaAM HABYAHHSA
JIaGopaTtopHi 3aHATTS BEAYThCS 13 3aCTOCYBAHHSAM KOMIT IOTEPHOI Ta MIKPOKOHTPOJIEPHOI
TEXHIKH.

KpuTepii oniHioBaHHS HABYAJLHUX JOCATHEHD

MiniManpHUH TiACYMKOBHM Oan ckmagatume 50 OaniB, a makcumanbHuii — 100 Gaiis.
[lincymMKoBa OLlIHKa BHU3HAYA€ThCS IUISIXOM IEPEBOJY MiJICYMKOBOrO Oaily 3 JHUCHUIUIIHH Yy
TpaJUIifHy akaJeMiuHy OLIHKY HalioHanbHOi mkanu ("BigMmiHHO", "moOpe", "3am0BUIBHO",

"He3aI0BUTHHO" 32 IIKAJIOF0, 0 HABEJICHO Y MONEPETHHOMY ITYHKTI p0O0Y0i MporpaMu.
3arajbHa MakcHUMalbHa OalbHA OIlIHKA 3a ek3aMeH ckiagatuMe 40 Oanis. MiHiMaIbHUI
migcymMmKoBuid O6an ckimagatume S50 Oami, a makcumanbpHu — 100 OamiB. [limcymkoBa oriHka
BHU3HAYAETHCS IUISTXOM MEPEBOTY MiICYMKOBOTO 0any 3 NUCHUIUIIHY Y TPAIUIIHHY aKaleMIuHy
OIIHKY HarioHapHOI mKkanu ("BiamMinHO", "moOpe", "3a10B1IBHO", "HE3aT0BUIBHO" 32 IITKAJIOO:
— “pigminno" (90 Ta Bumie 0amniB) 3aciAyroBy€ CTYIEHT, SIKHA BHUSBHB BceOIUHE 1
rIOoKe 3HaHHS MPOTrPaMoOBOro MaTepiaiy, BMIHHS BIIbHO BUKOHYBATH 3aBIaHHs, Iepei0adeHi
IpOrpamMolo, 3acBOIB OCHOBHY 1 O3HallOMHMBCS 3 JIOJATKOBOIO JIITEpaTypolo, po3yMie

B3a€MO3B'SI30K TOJIOBHUX MOHATH AUCLUUILIIHY Ta iX 3HAUEHHS 111 MallOyTHBROI podecii;
“nodpe" (82-89 OaniB) 3aciayroBye CTYAEHT, SIKMH BHUSBUB TIOBHE 3HAHHS
MPOTPaMHOTO Marepiajay, YCIIIIHO BHKOHYE TiependadeHi MporpamMol0 3aBlaHHS, 3acCBOiB
OCHOBHY JIITEPAaTypy PEKOMEHIOBaHY MPOrPaMOI0, BUSBUB CUCTEMATUYHUI XapakTep 3HaHb 3



6

JUCIUILUTIH 1 3JaTHUA A0 CaMOCTIMHOTO JOTOBHEHHS, ajie MiJ 4ac BiAMOBiAl JOMYCTHB ACSKI
HETOYHOCTI;

— "noope" (70-81 GauiB) 3acayroBye CTYACHT, IO BHSBHB HE IIJIKOM IOBHE 3HAHHS
MPOrPaMHOTO Matepiaiy, He 3aBXIM YCIINIHO BHUKOHYE TepeadaveHi MporpaMoro 3aBIaHHS,
YaCTKOBO 3aCBOiB OCHOBHY JIITE€paTypy, pEKOMEHIOBaHy MpOrpaMoi0, BHUSIBUB HE
CHCTEMAaTHYHHIA XapakTep 3HaHb 3 JUCIMIUIIH i HE 3aBXIU 3AaTHUH JO iX CaMOCTIHHOTO
JOTIOBHEHHS 1 IMiJ] 4ac BiMOBI/II JOMYCKAE JIEsKI HETOYHOCTI;

— "3agoBibHO" (61-69 OasiB) 3aciIyroBy€ CTYIEHT, IO BHSBHB 3HAHHS OCHOBHOTO
MIPOrPaMHOTO Matepiaiy B 00Cs31, HEOOXiTHOMY ISl MOJAIBIIOT0 HABYAHHS Ta MalOyTHHOI
pobotu 3a mpodeciero, BMi€ BUKOHYBAaTH 3aBIaHHs, MepeadavyeHi Mporpamoro, 3HaHOMUH 3
OCHOBHOIO PEKOMEHIOBAHOIO JIITEPaTyporo. Sk mpaBmiio, OmiHKa “3aI0BIIHHO’ BUCTABIISIETHCS
CTyJIEHTaM, IO JOMYCTWJIM TIOMHWJKH Yy BIANOBIAI Ha €K3aMEHI Ta TPU BHUKOHAHHI
eK3aMEeHAallIHUX 3aBJiaHb, aje AKi BOJOIIIOTh HEOOXIAHWMHU 3HAHHAMHU IS IX YCYHEHHS 3a
JIOTIOMOTOF0 BHKJIaJ1a4a;

— "3anoBiabHO" (50-60 OGayiB) 3aciIyroBy€ CTYAEHT, IO BHUSBHUB YaCTKOBE 3HAHHS
OCHOBHOT'O IPOrPaMOBOT0 MaTepiany B 00cCs3i, HEOOXIIHOMY JUIsSl TIOJAIIBIIOTO HAaBYaHHS Ta
MaiOyTHROT POOOTH 3a Tpodeciero, He 3aBKIW BMi€ BUKOHYBATH 3aBJaHHS, MepeadadcHi
MPOrpaMor0, 3HAMOMMIA JIMIIE YaCTKOBO 3 OCHOBHOI PEKOMEHIOBAHOKO JiTeparypor. Sk
MPaBUJIO, OIIHKA “OCTATHBHO" BHUCTABISETHCS CTYJCHTaM, IO JOMYCTHJIHA TpyOi MOMWIKH Y
BIIMOBiI Ha €K3aMEHI Ta INpPUW BUKOHAHHI C€K3aMEHAIlIMHMX 3aBllaHb, alie¢ SKi YacTKOBO
BOJIOZIIFOTH HEOOX1AHUMU 3HAHHAMU JJIS IX YCYHEHHS 32 IOTIOMOTOI0 BUKJIa1a4a.

"ne3anoBiibHO" (40-49 OaiB) BHCTABIAETHCSA CTYACHTY, KU BUSBUB CYTTEBI
MPOTAIMHU B 3HAHHSIX OCHOBHOTO MPOTPAMOBOT0 MaTepiaiy, JOMYCTUB MPUHIIMIIOBI TOMHJIKU
y BUKOHaHHI Iepej0aYeHnX MPOrpaMoro 3aBlaHb.

— "He3anoBiabHO" (1-39 GaiiB) BUCTABISAETHCS CTYACHTY KOJIH IPOTATOM CEMECTpPY BiH
JOMyCTUB TPYOl MOMHJIKK Y BUKOHAHHI TIepe10aueHX POrpaMoro 3aB/IaHb.

[Ipn BHCTaBIEHHI OLIIHKM MOXYTh BpPaXxOBYBaTHCSl pe€3yJbTaTH HaBYAJIbHOI pPOOOTH
CTY/IEHTa MPOTATOM CEMECTPY.

[lepenbauarorbes 6anu 3a:

® BUKOHaHHs JJabopaTopHuX pooit — 80;

e iHuBiMyanbHE 3aBHaHHs — 20.

Cucremy peHTHHTOBUX OaJliB JUIsl pI3HUX BHU/IB KOHTPOJIIO Ta MOPSIOK iX MEpPEBEECHHS Y
HalioHanbHYy (4-6a1bHY) Ta eBponeiicbky (ECTS) mkany nojaHo Hux4e y TaOauisx.

8. MeToau KOHTPO.TI0
Ha naGopaTopHuX 3aHATTSIX — BHMKOHaHHS JalOopaTopHux poOit. Ilepenbauene
IHAMBIAYyalbHE 3aBAAHHS Y BUTJIS/I HAlTMCAHHS MPOTpaMHOro 3abe3neueHHs] MIKpOKOHTPOJIEpa.
HanpukiHii cemecTpy MPOBOAUTHCS 3aliK, CyMapHUH Oajl BHCTABIISIETHCS 3a pe3ysbTaTaMH
MOTOYHOTO KOHTPOJTIO.

9. Cxema HapaxyBaHH# 0aJiiB

[TorouHUI1 KOHTPOJIB, cCaMOCTii{HA po0OOTa, IHUBIYyaJIbHI 3aBJAaHHS
Po3min 1 Po3min 2 Inpusinyanbhe | Cyma
3aBJIaHHS
T1 T2 T3 T4 T5 T6 T7 T8
10 10 10 10 10 10 10 10 20 100

Ikana ouiHIOBaAHHSA

Cyma OaniB 3a Bci Buau | OuiHKa 3a HalllOHAJIBHOIO MIKAJIO0




HAaBYAJILHOI  JISUIBHOCTI JUTSl 9OTUPUPIBHEBOT JUIS1 IBOPIBHEBOT
MPOTSTOM CEMECTPY [IKAJIH OI[IHIOBAHHS | IIKAJM OLIHIOBAaHHS
90 - 100 BIZIMIHHO
70-89 nobpe
3apaxoBaHO
50-69 3aJ0BLJIBHO
1-49 HE3aJIOBLIBHO HE 3apaxOBaHO

10. PexomenaoBaHa Jjireparypa
OcHoBHa JiiTepaTypa
1. Amnanorosas u nudposas snekrponuka ([Tomusiii kypc) / FOpuit @enoposuy Onamuuii, Oner
[TaBnoBuyu I'mynkuH, Anexkcanap UBanosuu I'ypoB . — M. : ['opsiuast nunus - Tenekom, 2005 . —
768 c.
JonomixHa Jiiteparypa
1. Ilepudepuiinbie ycTpoiicTBa: UHTEPQEICHl, CXEMOTEXHUKA, IPOrpaMMUpPOBaHUE @ yueOHOe
noco6ue st By30B / Bagum Anekcannposuu Azaees . — M. : JIMK Ilpecc, 2009 . — 847 c.
2. DIJIeKTpOHHMKA M CXEMOTEeXHHUKa : Yueb.mocobue / Anexcanap VMeanosudy Kyaymo . — M. :
I'emmoc APB, 2002 . — 302 c.
3. KommbrorepHas cxemoTexHuWKa. MeToabl TOCTpOCHUS W TpoekTupoBanus / Hwuxomnaii
[TaBnoBuu babuy, Urops AnaronueBuy XKykos . — K. : MK-IIpecc, 2004 . — 575 c.

Indopmanuiiini pecypcu
1. Mepexa Internet.

2. biomiorexn XHY imeni B.H Kapazina.
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