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BCTYII

[Iporpama HaBuanbHOl juctuiUliHd  «[IpakTHKyM 3 mporpamyBaHHi B  (i3UYHOMY
eKCIIEPUMEHTI» CKJIaJicHa BIAMOBIIHO 10 OCBITHRO-NIPOGECIHHOI (OCBITHHO-HAYKOBO1) MPOTpaMu
MiJTOTOBKU MaricTpiB

CHEIiaJbHICTh: 105 IpuknaaHa ¢izuka Ta HAHOMAaTepiaau

ocBiTHO-TIpo(eciiina  «IIpukianna izuka eHEPreTUIYHUX CUCTEM)
nporpama:

1. Onuc HaBYAJIBHOI JUCHUILTIHHA

1.1. Mera BuxiamaHHs HaB4YaJIbHOI IUCIIUILIIHA
MeToro BUKIAIaHHS HABYAIBHOI JTUCHUILUIIHA € BHBUYCHHS Cy4YaCHUX 3acal pO3pOOKHU
1H(hOpMaLIIfHO-KEPYIOUHX CUCTEM.

1.2. OcHOBHI 3aBIaHHSA BUBYECHHS JUCIUILIIHU

OCHOBHHMMY 3aBJaHHSIMH BUBYCHHS JUCITUILIIHU € HAOYTTS CTYICHTAMU TCOPETUYHUX 3HAHB 1
MPAKTUYHUX HABUYOK JJIs BHUKOHAHHS HAyKOBHX EKCIEPUMEHTIB Ha aKTyalbHOMY piBHI W
opranizaiii aBTOMaTH30BaHO1 0OPOOKHM BENMKUX 00’ €MiB €KCIIEPUMEHTAIBHHUX JTaHUX.

1.3. KinbKicTh KpeauTis - 4

1.4. 3aranpHa KUIbKiCTh ToauH 120

1.5. XapakTepucTHKa HaBUYaIbHO1 AUCITUTUTIHI
3a BUOOpPOM
Byt kiH1IEBOr0 KOHTPOJTIO : 3aJTiK
JlenHa ¢popma HaBYaHHS ‘ 3aouHa (qucTaHIliiiHa) popMa HaBUAHHS
Pix miaroroBku
1-i | -t
Cemectp
1-i | -t
Jlexmii
TOJI. | TOJ.
ITpakTH4Hi, CEeMIHAPChKIi 3aHITTS
rOJ. | rof.
JlaGopaTopHi 3aHATTS
30 rox. | rof.
CamocriitHa poOoTa
90 ron. \ roJ.
InauBiTyanbHi 3aBOaHHS
TOJI.

1.6. 3arutaHoBaHi pe3yIbTaTH HaBYaHHS

3rifHO 3 BUMOTaMHU OCBITHBO-TIpO(eciiiHOi (OCBITHbO-HAYKOBOI) MPOTpaMu CTYACHTH
MOBUHHI JIOCSTTH TaKUX PE3yJIbTaTiB HAaBYAHHS:
3HATH: TEOPETUYHI 3acajd NOOYIOBM CYYaCHHUX CHCTEM aBTOMAaTW3alii A TNPOBEICHHSA
(GI3UYHOTO EKCTIEPUMEHTY.
BMITH: BMITH BUKOPUCTOBYBATH Ha MPAKTHUIl TEOPETUYHI 3HAHHA ISl CY4acHOTO IPOTPaMHO-
TEXHIYHOTO 3a0€3MeUeHHS HAYKOBHX €KCIICPUMEHTIB.



2. TeMaTHYHMI IVIAH HABYAJIBHOI U CHUILTIHA

3micTroBuii Moayab 1. IlporpamyBanust MikpokoHTposiepiB COrtex na mpukiani ciMencTBa
stm32f4xx. logarkosi riaaBu (dacTuHa 1).

Tema 1. Intedeiic USART.

Tema 2. Intedetic SPI.

Tema 3. Intedeiic TWI.

Tema 4. Intedeiic Ethernet.

3micTroBuii Moayab 2. IlporpamyBanus MikpokoHTposiepiB COrtex Ha mpukiani ciMencTBa
stm32f4xx. JlogaTtkosi riaaBu (4acTuHA 2).

Tema 5. KoHTpomnep mpsiMoro J0CTyITy A0 Tam’sTi.

Tema 6. ['0OMMHHUK peaTbHOTO Yacy.

Tema 7. Enepro30oepexeHHs Ta eHeproe(heKTUBHICTh €JICKTPOHHUX MTPUCTPOIB.

Tema 8. [IoBTOpeHHS Ta y3araJbHEHHs! BUBYEHOTO.

3. CTpyKTYypa HAaBYAJIbLHOI 1N CUMILIIHI

Ha3Bu 3MicTOBHX MOJYIIIB i KinpkicTs rogun
TEM neHHa hopma 3ao4yHa hopma
yCb y TOMY YHUCITi yc y TOMY YHCIT
oro bO
TO
bt n | mab | iHg | c.p. I o |Jjga | iH | c.
6 | n | p.
1 2 3 | 4 5 6 7 8 |9 10|11 |12 |13

3micToBuii Moay.ab 1. [IporpamyBanHs MikpokoHTposepiB COrtex Ha mpukiasi cimericTsa
stm32f4xx. Jlonatkosi riaeu (dactuna 1).

Tema 1. InTedeiic USART. 7 2 S)
Tema 2. [aTedeiic SPI. 17 4 13
Tema 3. Intedeiic TWI. 17 4 13
Tema 4. Inredeiic Ethernet. | 17 4 13
Pa3om 3a 3mMicTOBUM 58 14 44
MozyJiem |

3micToBuii Moay.b 2. [IporpamyBanHs MikpoKOHTposiepiB COrtex Ha npukiai cimencTBa
stm32f4xx. Jlogatkosi rinasu (yactuHa 2).

Tema 5. Kontponep npsimoro | 15 4 11
JOCTYNY A0 Iam’sTi.

Tema 6. 'onguHHUK 15 4 11
peasbHOro Yacy.

Tewma 7. Eneprozoepexenns | 15 4 11

Ta eHeproe()eKTUBHICTb
€JIEKTPOHHUX IIPUCTPOIB.

Tema 8. IloBTOpeHHs Ta 17 4 13
y3arajibHeHHS] BUBYCHOTO.
Pa3om 3a 3micToBHM 62 16 46
MoayJeM 2

Yevozo 200un | 120 30 90

4. Temu ceMiHapChbKHUX (MPAKTHYHHX, Ja00PATOPHUX) 3aHATH

Ne HasBa temu Kinekicts
3/1 Tonun




1 [aredeiic USART. llIBuakicTs nepemadi JaHuX. AmapatHa o0pooka 2
TTOMMUJIOK.

2 Iatedetic SPI. Pexxumu poboTu inTepdeicy. 4

3 Iaredeiic TWI. 4

4 | Taredetic Ethernet. 4

S) KonTtponep npssMoro 1octyny 10 nam siTi. 4

6 ["'omMHHUK peasbHOTO Yacy. 4

7 Eneprozbepexenns ta eHeproeeKTUBHICTh €JIEKTPOHHUX MPUCTPOIB. 4
TakryBanus nepudepiiHUX MPUCTPOIB.

8 | Y3araibHeHHS BUBUYEHOTO. 4
Pazom 30

5. 3aBaaHHs AJ19 caMOCTilHOI po6oTHn
Ne HazBa temu KinbkicTb
3/ TOIUH

1 OsnaitomutHch 13 nouarTsiMu: inTedeiic USART, mBuakicts 5)
repeaadi JaHux, anaparHa 00poOKa MOMHUIIOK.

2 OsnaifoMuTHCH 13 TOHATTSIMU: iHTedeiic SPI, pexxumu podoTu 13
iHTepdeiicy.

3 OsznaitomuTHCh 13 iHTeeiicom TWI. 13

4 | OsnaitfomuTHCh 13 iHTedeiicom Ethernet. 13

5 O3HaOMHUTHCH 13 KOHTPOJIEPOM MPSIMOT0 JOCTYIY JIO aM’ STi. 11

6 O3HalOMUTHB 13 TOJUHHAKOM PEAIbHOTO Yacy. 11

7 O3HaOMHTHCH 13 IPUHITUIIAMU SHEPro30ePEIKSHHS Ta 11
€HEepProe(eKTHBHICTh EIIEKTPOHHHX IMPUCTPOIB, TAKTYBAHHSIM
nepuepiiHuX TPUCTPOIB.

8 | Y3arasbHEHHS BUBUEHOTO. 13
Pazom 90

6. InauBinyanbHi 3aB1aHHS
[TepenOauene iHIMBIAyaNnbHE 3aBJaHHs y BUTJISA1 HAIIMCAHHS MPOTPaMU JUIs
MIKpOPKOHTpOJIepa 3a IHAUBIAYaTbHUMH aJrOpUTMaMU
7. MeTroau HaBYAHHA
JlaGopaTopHi 3aHATTS BEAYThCS 13 3aCTOCYBAHHSAM KOMIT IOTEPHOI Ta MIKPOKOHTPOJIEPHOI
TEXHIKH.

Kpurepii oniHioBaHHSI HABYAJIbHUX 10CATHEHb

MinimanpHU#N macymMkoBuil Oan ckinamarume S0 OaniB, a makcuManbHuii — 100 Gais.
[TincymMkoBa OIliHKa BHU3HAYAETHCS IMUISIXOM IMEPEBOJY MiJCYMKOBOTO Oally 3 IUCHUIUTIHH Y
TPagUIliiHy aKaJeMIvuHy OIHKY HamioHainbHOI mkamu ("BigminHO", "mobOpe", "3amoBiiabHO",

"He3aJOBUIHHO" 32 IIKAJIO0, 1[0 HABEJIEHO Y MOMEPEeTHFOMY MYHKTI poO040i mporpamu.
3arajpHa MakcHUMaJbHa OajibHA OIIHKA 3a ek3aMeH cxiamatuMe 40 OaniB. MiHIMaILHAN
migcyMkoBuid 6an cknagarume 50 OainiB, a MmakcumanbHuil — 100 Gamis. IlizcymkoBa oriHka
BHU3HAYAETHCS IIJISTXOM MEPEBOY MiICYMKOBOro 0aiy 3 IUCHUUIUIIHY Y TPaIULINHY aKaleMIuYHy
OLIIHKY HaIlioHansHOI mKkanu ("BigMiHHO", "100pe", "3a70BUIbHO", "HE32I0BITFHO" 32 IIKAJIOIO:
— “pigminno0" (90 Ta Bumie OaiiB) 3aciAyroBy€ CTYIEHT, SIKHH BHUSBHB BceOluHE 1
rIuOoOKe 3HaHHS TPOrpaMoOBOro MaTepialy, BMiHHS BUIbHO BUKOHYBATH 3aBAaHHs, epe10ayeHi
MpOTrpamMor0, 3acBOIB OCHOBHY 1 O3HAWOMHBCS 3 JOJATKOBOKO JIITEPATypoOlO, PO3yMi€

B3a€MO3B'SI30K T'OJIOBHUX MOHSATH JUCLUMUIUIIHYU Ta iX 3HaYCHHS JJIs1 MaiOyTHBOI Iipodecii;
“noope" (82-89 OamiB) 3acuyroBye CTYICHT, SKHI BHSIBHB IIOBHE 3HAHHS
MPOrpPaMHOTO MaTepialy, YCHIIIHO BUKOHYE MepeadadeHi MporpamMor0 3aBlaHHS, 3aCBOIB
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OCHOBHY JIITEPAaTypy PEKOMEHIOBaHY MPOrPaMOI0, BUSBUB CUCTEMATUYHUIN XapakTep 3HaHb 3
JUCITUTIIIH 1 3JaTHUA 70 CaMOCTIMHOTO JOTIOBHEHHS, ajie IMiJI 4Yac BIJIMOBiJI JOMYCTUB IEsAKi
HETOYHOCTI;

— "nmoope" (70-81 GaiiB) 3acayroBy€ CTYAEHT, IO BHSIBHB HE IIJIKOM IIOBHE 3HAHHS
MPOrPaMHOTO MaTtepiany, He 3aBXKIMU YCIIIIHO BUKOHYE TepefadadeHi mporpamMor0 3aBIaHHS,
YacTKOBO 3aCBOIiB OCHOBHY JIITEpaTypy, pEKOMEHIOBaHy IpOrpaMoOl0, BHUSIBUB HE
CUCTEeMAaTUYHHUI XapakTep 3HAHb 3 JUCHUIUIIH 1 HE 3aBXIW 3JaTHUH N0 1X CaMOCTIHHOTO
JIOTIOBHEHHSI 1 TT1]] 9ac BIAMOBII IONyCKa€E JEsIKI HETOYHOCTI,

— "3agoBiibHO" (61-69 OamiB) 3aciayroBy€ CTYIEHT, L0 BHUSBHUB 3HaHHS OCHOBHOIO
MPOTPaMHOTO MaTepialy B 00cs3i, HEOOXIJHOMY IS MOJAJIbIIOr0 HaBYaHHS Ta MalOyTHBHOI
pobotu 3a mpodecicro, BMi€ BHKOHYBAaTH 3aBJaHHS, MepeAadadeHi mporpaMoro, 3HaOMUH 3
OCHOBHOIO PEKOMEH/IOBaHOIO JIITEpaTyporo. SIk mpaBmIIo, OIiHKA “33J0BIJIbHO” BUCTABIISETHCS
CTy[IGHTaM, IO JOMYCTHJIM TIOMWJIKM Yy BIANOBiAI Ha eK3aMeHi Ta NpH BUKOHAHHI
eK3aMEeHallIMHNX 3aBJaHb, aje SKi BOJIOAIIOTh HEOOXIAHMMHU 3HAHHAMH JUIsI 1X YCYHEHHS 3a
JIOTIOMOTOF0 BUKJIa/1a4a;

— "3agoBisibHO" (50-60 GaiiB) 3aciyroBye CTYAEHT, IO BUSABUB YaCTKOBE 3HAHHS
OCHOBHOTO IPOTPaMOBOTO Marepianxy B 00Cs3i, HEOOXiTHOMY JJIsl MOJAIBIIOTO HABUAHHS Ta
MaiOyTHROT POOOTH 3a mpodeciero, HE 3aBKIU BMi€ BHUKOHYBAaTH 3aBJaHHA, IependadeHi
POTrpaMor0, 3HAMOMHMIA JIMIIE YaCTKOBO 3 OCHOBHOIO PEKOMEHJOBAHOIO JHTEparyporo. Sk
MPaBUJIO, OIlIHKA “IOCTATHBHO" BHUCTABIIETHCS CTYJCHTaM, IO JOMYCTHIM TPyOl MOMHIKH Y
BIJIMOBIZI HA €K3aMEHI Ta TpPH BUKOHAHHI CK3aMCHAIIWHUX 3aBlaHb, ajleé SKi YacTKOBO
BOJIOZIIFOTh HEOOXITHUMH 3HAHHSMHU JIJIS IX YCYHEHHS 3a JIOTIOMOTOI0 BUKJIa1aua.

"He3anoBinbHO" (40-49 0GaniB) BHCTABISETBCS CTYACHTY, SKUHA BUSBUB CYTTEBI
MPOTaJMHU B 3HAHHSX OCHOBHOI'O MPOTPaMOBOrO Matepiaily, JONYCTHB MPHHIIAIIOB] TOMUIKA
y BUKOHaHHI Iepe0adeHnX MporpaMor0 3aBIaHb.

— "He3anoBiibHO" (1-39 OajiB) BUCTABIISAETHCS CTYACHTY KOJIH MPOTATOM CEMECTPY BiH
JIOMYCTHUB Ipy01 MOMUJIKK y BUKOHAHHI IIepe10auyeHuX MPOorpaMor0 3aB/IaHb.

[Ipy BHCTaBIEHHI OIIIHKM MOXYTh BpPaXxOBYBAaTHCS pe3ylbTaTH HaBYaJIbHOI POOOTH
CTYJICHTA MIPOTATOM CEMECTPY.

[lepenbauatotrbes Oanu 3a:

e BHKOHAHHS JaboparopHux podit — 80;

e iHaUBIiTyanpHE 3aBaaHHs — 20.

CucteMy peHTHHIOBHX OajiB JJIs Pi3HUX BUIIB KOHTPOJIO Ta MOPSAJOK IX MEpeBeCHHS Y
HalloHalbHY (4-6anbHy) Ta eBponeiiceky (ECTS) mxany nogaHo Hux4e y TaOJINLAX.

8. MeToau KOHTPOJIIO
Ha naGopaTtopHmx 3aHATTSIX — BUKOHaHHS JaboparopHux poOiT. Ilependauene
1H/MBITyalbHE 3aBJJaHHs Y BUIJISII HAIIMCAHHS MPOTrPaMHOro 3a0e3neueHHs] MiKpOKOHTpOJIepa.
Hampukinini cemecTpy NpOBOIUTHCS 3alliKk, CyMapHUI 0all BUCTABISETHCSA 3a pe3yJbTaTaMH
IIOTOYHOT'O0 KOHTPOJIIO.

9. Cxema HapaxyBaHH# 0aJiiB

[ToTouHMIT KOHTPOJIb, CAMOCTIHHA POOOTA, IHAUBIAYaTbHI 3aBAAHHS
Posin 1 Posstin 2 [anuBinyansue | Cyma
3aBJIaHHs
T1 T2 T3 T4 TS5 T6 T7 T8
10 10 10 10 10 10 10 10 20 100

HIxajna omiHlOBaHHSA

Cyma OamiB 3a Bci Buau | OIiHKA 32 HaIlIOHAJILHOO IIKAJIOK0




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 HE3aJIOBUIBHO HE 3apaxOBaHO

10. PexomenaoBaHa Jjireparypa
OcHoBHa JiiTepaTypa
1. Amnanorosas u nudposas snekrponuka ([Tomusiii kypc) / FOpuit @enoposuy Onamuuii, Oner
[TaBnoBuy 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 VMeanosuuy KyaymoB . — 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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