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BCTYII

[Iporpama HaBuanmpHOi aucummiiHg  «[IpakTukym 3 mnporpamyBaHHd B (Qi3UYHOMY
eKCIEPUMEHTI» CKJIaJeHa BIAMOBIIHO A0 OCBITHBO-MPO(eciiiHOi (0OCBITHBO-HAYKOBOI) IPOrpaMu
MiITOTOBKH MaricTpiB

CHeLIaIbHICTS: 105 IMpuknagHa ¢izuka Ta HAHOMATEPiaIH

ocBiTHbO-TIpodeciiiHa  «IIpukianaHa (isuKa eHepreTHYHUX CHCTEMY
nporpama:

1. Onuc HaBYAJIBHOI JUCIHHILIIHA

1.1. Mera BUKJIaaHHS HaBYAJIbHOI JUCIIAILIIIHA

MeToro BHUKJIaJaHHS HaBYajIbHOI JUCLMILIIHU € BUBUEHHS CydacHUX 3acaj] po3poOKHU
1H(pOpMaIIITHO-KEPYIOUUX CHCTEM.

1.2. OcHOBHI 3aBJaHHS BUBUEHHS IUCLIUAIUIIHA

OCHOBHUMU 3aBJaHHSMH BUBUYCHHS JUCIUIUTIHA € HAOYTTS CTYJICHTAMH TCOPETUYHHUX 3HAHb 1
NPAKTHYHUX HAaBUYOK [II1 BUKOHAHHS HAayKOBUX CKCIIEPUMCHTIB Ha aKTyaJbHOMY piBHI W
oprasizaiiii aBTOMaTu30BaHOT 0OPOOKH BETMKHUX 00’ €MiIB €KCIIEPUMEHTATbHUX JIAHUX.

1.3. KinpKicTh KpeauTiB - 5

1.4. 3aranpHa xinpkicts rogud 150

1.5. XapakTepucTrika HaBYaJIbHOI IUCIIUTUIIHA
3a BUOOpOM
By KiHIIEBOTO KOHTPOJIIO : 3aJIiK
Jlenna ¢popma HaBUAHHS \ 3aoyHa (aucTaHIiiiHA) popMa HaBUAHHS
Pik miarorosku
1-it | -t
Cemectp
1-it | -t
Jlexii
rofI. \ rojI.
[IpakTHuHI, CEMIHApChK1 3aHATTA
roJ. \ rof.
JlabopaTopHi 3aHATTS
32 rox. ‘ O
Cawmocriiina po6oTa
118 ron. ‘ TO/I.
[HauBiqyansHI 3aBAaHHS
rof.

1.6. 3ananoBaH1 pe3yabTaTH HAaBYaHHS

3rifHO 3 BHUMOraMH OCBITHBO-TIpO(eciiiHOl (OCBITHBO-HAyKOBOi) MpOrpaMu CTYJICHTU
MTOBUHHI JTOCSTTH TaKUX PE3yIbTaTiB HAaBYAHHS:
3HATHU: TEOPETUYHI 3acaJ MOOYAOBH CYYaCHHUX CHCTEM aBTOMATH3AIlil JJisi TPOBEICHHS
(bi3UYHOTO eKCIIEPUMEHTY.

BMITH: BMITH BHUKOPUCTOBYBATHU Ha HpaKTI/IHi TeOpeTHqu S3HAHHA I CYy4aCHOI'O IMporpaMHO-
TEXHIYHOr 0 3a0€e3IMeueHHs HayYKOBHUX eKCHepI/IMeHTiB.



2. TeMaTUYHHI IVIAH HABYAJILHOI AMCIHMILIIHA

3micToBuii Mmoayab 1. [IporpamyBanHs MikpokoHTposiepiB COrtex Ha npukiaai cimeicrsa
stm32f4xx. JlonaTkoBi riaBu (dactuHa 1).

Tema 1. [ntedeiic USART.

Tema 2. IaTedeiic SPIL.

Tema 3. IaTedeiic TWIL

Tema 4. Iuredeiic Ethernet.

3micToBuii moayab 2. [IporpamyBanHs MikpokoHTposepiB Cortex Ha mpukiangi ciMelicTBa
stm32f4xx. JlonaTkoBi riaBu (4acTuHa 2).

Tema 5. KonTponep npsMoro 10cTymy 10 nam’sTi.

Tema 6. 'onMHHUK peasbHOrO Yacy.

Tema 7. EHeproz0oepexxeHHs Ta eHeproe)eKTUBHICTh €IEKTPOHHUX ITPUCTPOIB.

Tema 8. [IoBTOpEeHHS Ta y3arajJbHEHHS BUBUEHOTO.

3. CTpyKTypa HAaBYAJIBHOI TN CIUILTIHA

HazBu 3MicTOBUX MOAYIB 1 KinpkicTs rogun
TEeM JeHHa ¢popMma 3a04Ha Gopma
yCb y TOMY YHCII1 yC y TOMY YHCII1
oro BO
TO
I n | mab | ivg | c.p. I o |na | iH | c.
6 | 1 | p.
1 2 3 | 4 5 6 7 8 [ 9 |10 11 |12 |13

3microBuii MoayJsb 1. [IporpamyBanHs MikpokoHTposiepiB Cortex Ha npukiazai ciMeicTBa
stm32f4xx. JlonatkoBi riaBu (dactuHa 1).

Tema 1. InTedeiic USART. 15 4 11
Tema 2. Intedeiic SPI. 20 4 13
Tema 3. Intedeiic TWI. 20 4 13
Tema 4. Intedeiic Ethernet. | 20 4 13
Pa3zom 3a 3micToBUM 75 16 50
MoayJiem 1

3micToBuii Moayasb 2. [IporpamyBanHs MikpokoHTposiepiB Cortex Ha npukiani cimeiicTea
stm32f4xx. JlonaTkoBi rJ1aBu (4acTuHa 2).

Tema 5. Kourposnep mpsimoro | 15 4 18
JOCTYITy IO TIaM’SITi.

Tema 6. 'oguHHUK 20 4 18
peanbpHOro yacy.

Tema 7. Enepros6epexenns | 20 4 18

Ta eHeproe(eKTHBHICTD
CJICKTPOHHUX IIPUCTPOIB.

Tema 8. [ToBTOpEHHS Ta 20 4 14
y3arajbHEHHS BUBYEHOTO.

Pa3omM 3a 3MicToBUM 75 16 68
MOIyJIeM 2

Yevozo 200un | 150 32 118




4. Temu ceMiHApPCHKHUX (IPAKTHYHHUX, JIA0OPATOPHHX) 3aHAThH

Ne Hazpa Temu Kinpkicth
3/11 Tonun
1 IaTedeiic USART. IlIBuakicTh mepenadi Janux. AmnapaTtHa oOpoOka 4
MTOMUJIOK.
2 [aTedeiic SPI. Pexxumu pobotu inTepdericy. 4
3 IaTedeiic TWI. 4
4 Iuredeiic Ethernet. 4
5) KoHTposnep npsMoro 1ocTymy 10 mam’sTi. 4
6 l'oguHHUK peanbHOro yacy. 4
7 EneprozoepexeHHs Ta eHeproe)eKTHBHICTh SIEKTPOHHUX ITPUCTPOIB. 4
TakrtyBanus nepudepiiiHuX TpUCTPOIB.
8 V3araabHeHHS] BUBUEHOTO. 4
Pazom 32
5. 3aBaHHs AJI51 cCAMOCTiHHOT po6oTH
Ne Hasga remn Kinbkicts
3/ TOIUH
1 OsHnaiiomuTtuck i3 moHATTSIMHA: iHTeeric USART, mBHIKICTH 11
nepeaayi JaHuX, arapaTtHa 00poOKa MOMHUJIOK.
2 OsnaifomuTuCh i3 moHATTAME: iHTE(eiic SPI, pesxumu podotn 13
iHTEpdEiiCcy.
3 Osnaitomutuch i3 iHTehericom TWI. 13
4 | Osuaiiomutucs i3 iHTedeiicom Ethernet. 13
5 O3HalOMHUTHUCH 13 KOHTPOJIEPOM MPSMOro JOCTYIY A0 Mam ATi. 18
6 O3HallOMHTUB 13 TOMUHHUKOM PEAILHOTO Yacy. 18
7 O3HallOMMTHUCH 13 TPUHLIUIIAMU €HEepro30epeKeHHs Ta
eHeproe()eKTUBHICTh €JICKTPOHHUX MPUCTPOIB, TAKTYBAHHSIM 18
nepu GepiitHuX MpUCTPOIB.
8 | Y3arajpHeHHS BUBYCHOTO. 14
Pazom 118

6. InauBinyaabHi 3aB1aHHA
ITepenbauene iHaUBIAyalbHE 3aBJAAaHHS Y BUIVISII HAMCAHHS IPOrpaMu AJist
MIKPOPKOHTpOJIEpA 32 1HIUBIAYaTbHUMH AT OPUTMAMHU
7. MeToay HABYAHHA
JIaGopaTopHi1 3aHATTS BEAYTbCA 13 3aCTOCYBAHHSAM KOMIT IOTEPHOI Ta MIKPOKOHTPOJIEPHOI
TEXHIKH.

Kpurepii ouiHi0OBaHHS HaBYAJIbHUX JOCSATHEHb
MinimanbHul nigcyMKoBuUl 6an ckiagatume 50 GainiB, a MakcuManbHuii — 100 Ganis.
[TimcymKoBa oOIliHKAa BU3HAYAETHCS ILIIXOM IEPEBOAY IMiJICYMKOBOTO Oajiy 3 JMCUUIUIIHH Yy
TpaJuLiiiHy akajeMiuyHy OLIHKY HauioHampHOi mkamu ("BigMiHHO", "moOpe", "3an0BiabHO",
"He3aI0BUIBHO" 3a IIIKAJIO, 110 HABEAEHO Y MOIEPEAHLOMY MYHKT1 po00Y0i IPOrpaMH.
3arajgpHa MakcMMaibHa OalibHa OIiHKA 3a ek3aMeH ckiaamatume 40 Oamis. MiHIMaIbHUN
nigcyMkoBuit Oan ckimamatume 50 OaniB, a makcumansHuil — 100 GaniB. IlincymkoBa orfiHka
BHU3HAYAETHCS IUISIXOM MEPEBOAY MiJCYMKOBOI0 0aly 3 TUCHUIUIIHU Y TPaJULIHHY aKaJeMIqHy
OLIIHKY HallioHaNbHOI mKamu ("BiaMiHHO", "100pe", "3am0B1IbHO", "HE3a10BUILHO" 3a IIKAJIO0:
— “pinminno" (90 Tta BumIe 0ayiB) 3aCIyroBy€ CTYICHT, SIKHil BUSBUB BCeOiuHE i
rIMOOKe 3HaHHS IIPOrpaMoBOro MaTepiany, BMiHHS BUIbHO BUKOHYBATH 3aB/IaHHs, epeadadeHi
IpOrpaMoro, 3acBOiB OCHOBHY 1 O3HAalOMHMBCS 3 JIOAATKOBOIO JITEPATypol, pPO3yMie
B3a€MO3B'SI30K I'OJIOBHUX MOHATH TUCIUIUIIHM Ta 1X 3HaUYEHH 11 MailOyTHBOI podecii;
“noope" (82-89 O6amiB) 3aciyroBy€ CTYICHT, SKHI BHUSBUB I[IOBHE 3HAHHS
IpOrpaMHOr0 MaTepiany, yCIIIIHO BUKOHYE MepeadadyeHi IporpamMoro 3aBJIaHHs, 3aCBOIB
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OCHOBHY JIITEpaTypy PEKOMEHI0BaHY MPOrpaMol0, BUSBUB CHCTEMAaTUYHHH XapaKTep 3HaHb 3
JUCIUIUTIH 1 3JJaTHUH 10 CaMOCTIHHOTO JOMOBHEHHS, ajie MiJl Yac BiJIMOBiJl JONYCTHB JEsKi
HETOYHOCTI;

— "no6pe" (70-81 GamiB) 3acayroBy€ CTYAEHT, IO BHSIBUB HE I[IJIKOM ITOBHE 3HAHHS
MPOrPaMHOr0 MaTepially, He 3aBXKJIU YCHIIIHO BUKOHYE IepeadadeHi MporpaMoro 3aBJaHHS,
4acTKOBO 3aCBOIB OCHOBHY JITEpaTypy, pEKOMEHJOBaHy MpOrpaMoOl0, BHUSBHUB HeE
CHUCTEeMaTHYHMI XapaKTep 3HaHb 3 JUCHUIUIH 1 He 3aBXAM 3JaTHUN 10 iX CaMOCTIHHOro
JIOTIOBHEHHS 1 ITiJ] Yac BIJNOB1/II JOMYCKA€E J1eIKi HETOYHOCTI;

— "3anoBiibHO" (61-69 OamiB) 3acIyroBy€ CTYAEHT, IO BUSBWUB 3HAHHS OCHOBHOTO
MPOrpamMHOro Martepially B 00cs3i, HEOOXiTHOMY ISl TOAANBIIONO HaBYAHHS Ta MaiOyTHHOT
pobotu 3a mpodeciero, BMie BUKOHYBATH 3aBJaHHs, IependadeHi mporpamoro, 3HalHoMuil 3
OCHOBHOIO PEKOMEH]IOBAHOIO JIITEpaTyporo. Sk mpaBuiIo, OLIHKA “33J0BLILHO” BHCTaBJISETHCS
CTyIeHTaM, W0 JONMYCTHUJIM TIOMHJKH Yy BIANOBiAI Ha €K3aMeHI Ta TpU BHKOHAHHI
eK3aMeHaIlIHHUX 3aBllaHb, aje sKi BOJOMIFOTh HEOOXIMHUMH 3HAHHSMH JUIS 1X YCYHEHHS 3a
JIOTIOMOT'OI0 BHKJIa/1a4a;

— "3agoBiibHO" (50-60 OaiyiB) 3aciayroBye CTYACHT, IO BHSBUB YaCTKOBE 3HAHHS
OCHOBHOT'0 MPOTrPaMOBOr0 MaTepially B 00cCs31, HEOOXITHOMY MJi MOAAJIBIIOTO HaBYAHHS Ta
MaiiOyTHBOI poOOTH 3a mpodeci€ro, HE 3aBXKIUW BMi€ BUKOHYBATH 3aBJaHHS, NependadeHi
IpOrpaMor0, 3HAWOMHI JIHIIE YacTKOBO 3 OCHOBHOI PEKOMEHIOBAHOI JiTepaTyporo. Sk
IPaBUJIO, OIIHKA “JOCTaTHHO" BHUCTABISETHCS CTYACHTaM, IO JAOMYCTUIM TpyOi MOMHUIIKU Y
BIJIMOBIZII Ha €K3aMEHI Ta TNpPH BUKOHAHHI CK3aMEHAI[IWHUX 3aBJaHb, ajie SKi YaCTKOBO
BOJIOJIFOTH HEOOX1THUMH 3HAHHIMHU JIJIS 1X YCYHEHHS 3a IONOMOTOI0 BUKJIa/1a4a.

"He3an0BUIbHO'" (40-49 0aniB) BHCTABISETHCS CTYACHTY, KUl BUSBUB CYyTTEBI
MPOTAIMHU B 3HAHHSAX OCHOBHOI'O MPOTPaMOBOr0 MaTepiaiy, JOMYCTUB MPUHIUIIOBI TIOMIJIKA
y BUKOHaHHI nlepen0ayeHuX MporpaMoro 3aB/IaHb.

— "He3anoBibHO" (1-39 OaiB) BUCTABISAETHCSA CTYACHTY KOJIH MPOTITOM CEMECTPY BiH
JIOMTyCTUB T'PpyOi MOMUJIKY y BUKOHAHHI Mepe10aueHnX MPOorpaMoro 3aBaHb.

[Ipu BuCTaBiEHHI OLIHKM MOXYTb BpaxOBYBaTHCS pe3yJbTaTH HaBYAJIbHOI POOOTH
CTYZICHTa IPOTATOM CEMECTPY.

[Tepenbayarotscs 6anm 3a:

e BHKOHaHHA JabopaTopHUX pooiT — 80;
e po3paxyHKoBo-rpadiuni poboru (2) — 20.

Cucremy peHTHHroBUX OaJiiB 1Sl pI3HUX BHUJIIB KOHTPOJIIO Ta MOPSIIOK iX MEPEBEACHHS Y
HarioHasHy (4-6anpHy) Ta eBponeiicbky (ECTS) mikany momaHo HIKYE y TaOJIUIISAX.

8. MeToau KOHTPOJIIO
Ha naGopaTopHMX 3aHATTAX — BUKOHAaHHA JabopatopHux poOit. Ilepenbauene
IHIMBIyalbHE 3aBJJaHHS Y BUIJISA(I HAMCAHHS IPOrPaMHOro 3a0e3edeHHsl MIKPOKOHTpOJIepa.
Hanpukinii cemecTpy NMpOBOIUTHCS 3aliK, CyMapHUil 0ajl BHUCTABJISETHCS 3a Pe3yJIbTaTaMH
HOTOYHOT'O KOHTPOJIIO.

9. Cxema HapaxyBaHHs 0aJliB

[ToToYHUI KOHTPOJIb, CAMOCTIHHA po0OTa, IHAUBIAYaJIbHI 3aBAaHHS
Posin 1 Pos i 2 [anuBinyamsae | Cyma
3aBIAaHHS
Tl T2 T3 T4 T5 T6 T7 T8
10 10 10 10 10 10 10 10 10*2 100




[Ikajga oniHIOBaHHSA

Cyma OaniB 3a Bci Buau | O1iHKa 3a HalllOHAJIBHOIO IIKAJIOK
HABYAJILHOI  JiSJIBHOCTI JUTSL YOTHPUPIBHEBOT JUTSL TBOPIBHEBOI
MPOTATOM CEMECTPY IIKAQJIM OI[IHFOBAHHS | MIKAJIW OIIHFOBAHHS
90 -100 BIIMIHHO
70-89 nobpe
3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE3aJIOBLIILHO HE 3apaxoBaHO

10. PexomeHnoBaHa Jireparypa
OcHoBHa JiTepaTypa
1. MikponporecopHa TexHika. HaBuanpnuit nocionuk / bouapos C.10O.. — Pisne: HYBITI,

2006. — 163c.
JonomizxkHa jgiteparypa

1. MikpormporiecopHa TexHika. 2-re BuJ., nepepo0d:. ta gonosH. / FO.I. SAxumenko, T.O.
Tepemenko, €.1. Cokon, B.A. Kyiikos, FO.C. [Tetepreps. — K.: [Tomrexnika, Konmop, 2004. —
440 c.

2. Mikporpouecopu Ta MikpoEOM y BupooHnuux cucremax: [lociouuk. Cepis « Anpma-
Mmarep» / Jlokasrok B.M.. — KuiB: Axanemis, 2002. — 367c.

3. Enextponika Ta Mmikpocxemo TexHika / bynsk A. — Tepronins, 2001 — 382 ¢

Indopmauiiini pecypcu

1. Mepexa Internet.
2. bioniorexn XHY imeni B.H. Kapa3sina.
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