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MiHicTepcTBO OCBITH i HAYKH YKpaiHU

XapkiBCBKHii HallioHaNbHUI yHiBepcuTeT iMeni B.H. Kapasina
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[[porpaMy pPEKOMEHIOBAaHO [0 3aTBEp/KeHHs BueHOW palolo  HaBYaILHO-HAYKOBOTO iHCTHTYTY
KOMIT 10TCPHOT (Pi3UKHU Ta CHEPreTHKH

“28” cepnHs 2023 poky, npotokon Ne 8/23

PO3POBHUKU ITPOTPAMM:

Cyxos Pycnan Bonoaumuposuy, J0ucHT Kadeapu indopmauifinnx TexHosoriii B ()i3HKO-EHEPreTHIHHX
CUCTCMax

[porpaMy cXBalcHO Ha 3aciiaHHi kadeipH iHpopmaLifinux TCXHOJOTIH B (pi3HKO-CHEPTCTHIHHX CHCTCMAX
TTpoTokon Bia “28” cepnust 2023 poky, nporokon Ne 8/23

3aBixyBau kadeapH ingopmauiinux TCXHOMOTi B (hi3HKO-CHCPreTHYHHX CHCTEMax

P
S oA, Pycnan CYXOB

(niunucj |

[IporpamMy TOTOMKEHO 3 TapaHTOM OCBiTHLO-TIPO(ECiiiHOT MPOrpamMH (KepiBHHKOM MPOEKTHOI rPYIIH)
Tpuknanua Qisiika eHepreTHYHIX CHCTEM

TapaHT OCBITHBO-TIPOQECiiiHOT MporpamMH (kepiBHHK TIPOEKTHOI TPYTIH)

/C Mukona KOKOJIIHN
" (mianuc)

TTporpaMy NOTOKEHO METOAMUHOIO KOMiCi€10 HaBYATBHO-HAYKOBOTO IHCTHTYTY KOMTI'IOTEpHOI (Qi3HKH Ta
€HEepreTHKH

TIpoTtokon Bia “28” ceprHs 2023 poky, npotokon Ne 8/23
[0/10Ba METOMYHOI KOMiCii HaBYALHO-HAYKOBOTO IHCTHTYTY KOMIT'IOTEpHOI ¢i3uku Ta

€HCPreTHKH
@’ Jenuc [TPOTEKTOP

(mianuc)




BCTYII

[Tporpama HaB4anbpHO1 muctuIIIiHA «L{ndpoBa enekTpoHika» ckiajeHa BiAMOBIIHO 0
OCBITHBO-TIPO(ECiiHOT (OCBITHBO-HAYKOBOI) MPOrpaMH MiATOTOBKU MaricTpis

CTELIaNTbHICTB! 105 Tlpukmangna ¢izuka Ta HAHOMAaTEpiaIn

OCBITHBO-NIpOeciiHa  ([TpukagHa Bi3uKa eHEPreTHYHNX CHCTEM
mporpama:

1. Onuc HaBYAJILHOI AMCHUILTIHT

1.1. Mera BUKJIaIaHHSA HABYAILHOT QUCIIATUIIHT
Mertoro BUKIAJaHHS HABYAJIBHOI AUCIHUIUIIHK € BUBYEHHS Cy4aCHUX 3acajl PO3pPOOKH
1HpOPMaLIIITHO-KEPYIOUHX CHCTEM.

1.2. OcHOBHI 3aBJaHHS BUBUYECHHS JUCIUIIIIHA

OCHOBHHMMM 3aBIaHHSIMHM BUBUYEHHS TUCIUIUIIHU € HAOYTTS CTY/I€HTaMU TEOPETHUYHUX 3HAHb 1
MPaKTUYHUX HABUUYOK JJIi BUKOHAHHS HAyKOBHUX EKCIIEPUMEHTIB Ha aKTyaJlbHOMY piBHI i
oprasizailii aBTOMaTH30BaHOI 00POOKH BETUKUX 00’ €MIB €KCIIEPUMEHTAIbHUX JIaHUX.

1.3. KutbkicTs KpemuTiB - 5

1.4. 3aranpHa kieKicTs roaud 150

1.5. XapakrepucTrka HaBUaJIbHOT JUCITUTITIHI
3a BUOOpOM
By kiHIIEBOTO KOHTPOJTIO © 3aJTiK
Jlenna ¢opma HaBYaHHS | 3aouHa (nucTaHIiiHa) GopmMa HaBYaHHS
Pik miarotoBku
1-i | -ii
Cemectp
1-i | -ii
Jlexii
16 rom. | roz.
[IpakTuHi, ceMiHAPCHKI 3aHITTS
TOJI. | TOJI.
JlaGopaTopHi 3aHATTS
32 ron. | ron.
CamocrtiitHa po6oTa
102 rop. | ron.
[HauBiyansHi 3aBAAHHS
TOJI.

1.6. 3aruiaHoBaH1 pe3ynbTaTH HABYAHHS

3rifHO 3 BHMOTraMH OCBITHBO-TIpO(eciiiHOl (OCBITHBO-HAYKOBOI) TMPOTpaMH CTYACHTH
MOBHMHHI JIOCSTTH TaKUX PE3yJIbTaTiB HAaBUAHHS:
3HATH: TEOPETUYHI 3acaju MOOYAOBU Cy4aCHUX CHCTEM aBTOMAaTH3allii JUIsl MPOBEICHHS
(GI3UYHOTO EKCTIEPUMEHTY.
BMIiTH: BMITH BHUKOPHCTOBYBAaTH Ha MPAKTUIl TEOPETUYHI 3HAHHS JJIsI CY4aCHOTO MpPOrpPaMHO-
TEXHIYHOTO 3a0€3MeUeHHs HAyKOBUX €KCIIEPUMEHTIB.



2. TeMaTHYHUH IJIaH HABYAJILHOI M CHHUILIIHI
Po3zxaia 1. [IporpamyBanus mikpokoHTpojepiB Cortex na npukiiazi cimeiictBa Stm32f4xx.
3aranpHi BimoMocTi (dactuHa 1).
Tema 1. HaiinomupeHimri MOBU IporpaMyBaHHs MIKPOKOHTpoJiepiB, MoBa C/C++.
Tema 2. Iludposi mopTu BBOAY/BUBOIY.
Tema 3. AnaparHi TaiiMepH-TIYHILHUKH Y PEKUMI TaliMepa.

Tema 4. AnapaTHi TaliMepHU-TIYUIBHUKH Y PEXKUMI JTIUMIbHUKA.

Po3xia 2. [IporpamyBanus MikpokoHTpoJepiB Cortex na npukiiazi cimeiictBa Stm32f4xx.
3arasbHi BijoMocTi (YacTuHa 2).
Tema 5. [lupoTHO-IMITYTECHA MOTYJISIIIS.

Tema 6. Cucrema nepeprBaHsb.
Tema 7. AnasioroBo-iM(ppoBuUil NEpeTBOPIOBAY.
Tema 8. [{upo-ananoroBuii mepeTBOPIOBaY.

3. CTpyKTYpa HaBYAJIbHOI IMCIUTLTIHI

Ha3Bu 3micToBHX MOyITIB

Kinekicts rogun

1TeM neHHa Gopma 3aouyHa hopma
yCb y TOMY YHCI1 yc y TOMY YHCI1
oro bO
To
A | o |nab | iHA | c.p. a1 | m|na|iH | c.
6 | a|p
1 2 | 3|4] 5 6 7 8 19 (101112 |13
Po3aia 1. [Iporpamysanus mikpokoHTposepis Cortex na mpukiami cimeiictBa sStm32f4xx.
JlonatkoBi ritaBu (dactuHa 1).
Tewma 1. Haitmommupewrimri 14 | 2 2 10
MOBH ITPOTPaMyBaHHS
MIKpPOKOHTPOJIEPIB, MOBa
C/C++.
Tewma 2. lludposi moptu 16 | 2 4 10
BBOJIY/BUBO/TY.
Tewma 3. AnmapatHi 25 | 2 5 18
TalMepHU-TYMIEHUKA Y
pexuMi Taiimepa.
Tema 4. AmapatHi 25 | 2 5 18
TaMEepHU-TIYMIBHUKA Y
pEXKUMI JITYUITBHUKA.
Pa3om 3a 3micToBUM 80 |8 16 56
MomyneMm 1
Po3aia 2. [IporpamyBantst MikpokoHTposiepiB COrtex Ha npukiaii cimeiictea Stm32f4xx.

JloaaTkoBi ri1aBu (4acTuHa 2).

Tewma 5. [llupoTtHo- 17 | 2 4 11
IMITYJIbCHA MOTYJIALLIS.
Tema 6. Cucrema 17 |2 4 11
TepepuBaHb.
Tema 7. AHaIIOrOBO- 18 | 2 4 12
urdpoBUii TEPETBOPIOBAY.
Tema 8. Lludpo- 18 | 2 4 12
aHaJIOTOBUM
MepeTBOPIOBAY.
Pa3oM 3a 3micTOBHM 70 | 8 16 46
MOJyJIEM 2

Ycvozo z00un | 150 | 16 32 102




4. Temu ceMiHapPCHKHUX (IPAKTHYHHUX, JJA0OPATOPHHUX) 3aHATH

No Hazsa temu KinpkicTh
3/l logun
1 Cnenudika nporpaMmyBaHHs MIKpOKOHTpoJiepiB MoBO0 C/C++. 4
2 [opTu y pesxxumi nudpoBoro BBoay/BuBOaY. ITigTskku. 4
3 AmnapatHi TaiMepu-TIYUIBHUKH Y PeXKUMI Taiimepa. 4
4 AmnapatHi TaiMepU-JITYAIBHAKA Y PEKUMI JITIHIIbHUKA. 4
5 HIupoTHO-IMITyTbCHA MO TS, [IpyuKiIanym BUKOPHCTAHHS. 4
6 [lepepuBaHHs1, KOHTPOJIEP NIEPEPUBAHB, IPIOPUTETH TIEPEPUBAHb. 4
7 AmnanoroBo-niudposuii neperpoproBad. OmopHa Hanpyra 4
JuckpetHicTh. JluHaMIYHUHN Jiana3oH.
8 Hudpo-ananorosuii nepersoproBad. OnopuHa Hanpyra JJucKpeTHiICTb. 4
JlunaMigHU# Jiana3oH.
Pazom 32
5. 3aBaaHHs 11 caMOCTiliHOI po0oTH
No Ha3pa Temu KinbkicTs
3/ rOIUH
1 Haiinomupeniii MoBU nporpamMyBaHHsI MIKPOKOHTPOJIEPIB, MOBa 11
C/C++.
2 | O3HalOMHTHCH 13 p0OOTOIO UGPOBUX MOPTIB BBOAY/BUBOY. 11
3 O3HallOMUTHCH 13 pOOOTOIO arapaTHUX TalMepIB-JYMIBHUKIB Y 17
pexuMi Taiimepa.
4 O3HallOMUTHCH 13 pOOOTOIO arapaTHUX TalMepIB-JYMIBHUKIB Y 12
pEeXKUMI JTTYUITHHUKA.
5 O3HANOMHUTHUCH 13 TPUHITUTIAMH IIUPOTHO-IMITYJTLCHOT MO TYJISITIT. 11
6 O3HaOMHUTHCH 13 CHCTEMOIO TIEPEPHUBAHb. 11
7 O3HalOMUTHCH 13 AaHATIOTOBO-ITU(PPOBUM MIEPETBOPIOBAYECM. 17
8 O3HaOMUTHCH 13 TU(PPO-aHATIOTOBUM MIEPETBOPIOBAYEM. 12
Pazom 102

6. InauBinyaabHi 3aB1aHHS
He nepenbaveno

7. MeToau HABYAHHSA
Jlekuii BUKJIQIAtOTHCS METOJIOM MPOOJIEMHOTO BUKIAJICHHS. BUKOpHCTOBYIOUM OY/Ib-5Ki
JoKepena i 3aco0M, JISKTOp, MEepIl HDK BUKIATATH MaTepiaj, CTaBUTh Ipooiemy, GopMyiTroe
Mi3HABAIbHE 3aBJIaHHS, a TIOTIM, PO3KPUBAIOYH CUCTEMY JOBEICHb, TOPIBHIOKOYH MOTJISIN, Pi3HI
MIX0IM, TIOKA3ye CIOcCi0 po3B'si3aHHsS IOCTaBieHOro 3aBiaaHHsA. CTyIEeHTH CTaloTh HIOM
CBiIKAMU 1 CHIByYaCHHKaMH HAayKOBOTO ToOIIyKy. JlaGopaTopHi 3aHATTS BeIyThCA
JOCITITHUIIBKIM METOJIOM.

KpuTepii oniHIOBaHHSI HABYAJIBHUX JOCATHEHb

Minimanbaui migcyMKoBHi Oan ckinagatume 50 GaniB, a makcumanbauii — 100 Gais.
[TincymkoBa OIiHKa BU3HAYAE€THCA IIJISXOM TMEPEBOAY MiACYMKOBOTrO Oany 3 AMCHUILTIHU Y
TpaJUIiiHy aKaJeMiYHy OIIHKY HalioHanbHOI mkanu ("BiaMinHO", "moOpe", "3am0BLIBHO",
"He3aJ0BUIbHO" 32 IIKAJIO0, 10 HABEJICHO Y MOTIEPEAHbOMY ITYHKT1 p0O0YO0T MPOTrpamu.

3araipHa MakcUMalibHa OajbHA OIlIHKA 3a ek3aMmeH cxiagaruMe 40 OamiB. MiHIMaIbHAI
nigcyMkoBuii 6an ckinagarume 50 GamiB, a MakcumanbHuid — 100 GaniB. IlincymkoBa oIliHKa
BHU3HAYAETHCS MUIXOM MEPEBOJIY MiICYMKOBOTO 0any 3 NUCHUIUTIHYA Y TPAIUIIIHY akaJeMiuyHy
OIIHKY HaIlioHanbHOT mKkanu ("BiaMiHHO", "m00pe", "3a10B1TbHO", ""HE32IOBUTHHO" 32 IIKAIOO:
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— “gigminHo" (90 Ta Buie OaliB) 3aCiIyroBYye CTYACHT, IKA BUSBUB BCEOIUHE 1 ITMOOKE
3HaHHS TPOrpPaMOBOTO MaTepially, BMIHHA BUIBHO BHKOHYBAaTH 3aBJaHHs, mependadeHi
MPOrpaMol0, 3acBOIB OCHOBHY 1 O3HallOMUBCS 3 JOJATKOBOKO JIITEPATypoOr0, pO3yMie
B32€MO3B'I30K T'OJIOBHUX MOHSTH AUCIUIUIIHM Ta X 3HAYEHHS ISl MailOyTHROT podecii;

“nodpe" (82-89 OGaniB) 3aciayroBye CTYAEHT, SKAW BHSIBHB I[OBHE 3HAHHS
MPOrPaMHOTO Marepiainy, YCHIIIHO BHUKOHYE TMependadeHi MpOorpamMor0 3aBJaHHS, 3acBOIB
OCHOBHY JIITEpPAaTypy PEKOMEHIOBaHY MPOTPAMOI0, BHSIBUB CHCTEMATHYHUN XapakTep 3HaHb 3
JTUCIMIUTIH 1 3JaTHHA 0 CAMOCTIHHOTO JIOTIOBHEHHS, aje I Yac BIIMOBIII JOMYCTHUB AESKI
HETOYHOCTI,

— "nmoope" (70-81 OamiB) 3aciyroBye CTYACHT, IO BHSBHMB HE LUIKOM IOBHE 3HAHHS
MIPOrPaMHOTO MaTepiany, He 3aBKIU YCIINIHO BHKOHYE IepeadadyeHi MporpamMor0 3aBllaHHS,
JacTKOBO 3aCBOIiB OCHOBHY JIiTepaTypy, PEKOMEHJOBaHy WPOrpaMoOI0, BUSBUB HE
CHUCTEMaTUYHUN XapakTep 3HaHb 3 JUCUUIUIIH 1 HE 3aBXAM 3JaTHUW N0 iX CaMOCTIHHOTO
JIOTIOBHEHHS 1 IiJ] Yac BIAMOBI1 JOMYCKAE JIesKi HETOYHOCTI,;

— "3agoBisibHO" (61-69 GaiiB) 3aciyroBye CTYACHT, IO BHUSBUB 3HAHHS OCHOBHOTO
MPOTPAMHOTO MaTepiayly B 00cCs31, HEOOXITHOMY ISl TIOJANBIIOT0 HaBYaHHS Ta MalOyTHBHOT
po6otu 3a mpodeciero, BMi€ BUKOHYBAaTH 3aBJaHHs, TMepeadadeHl Mporpamoro, 3HaoMHid 3
OCHOBHOIO PEKOMEHIOBAHOIO JIITEPATYPOt0. SIK MpaBmiio, OIIHKA ‘3aJ0BUIBHO’ BHCTABIISETHCS
CTy[IeHTaM, M0 JOMYCTHJIM TIOMHJIKM Yy BIAMOBiAI Ha eK3aMeHI Ta TpH BHUKOHAHHI
eK3aMeHalllMHUX 3aBJaHb, aje SKi BOJOJIIOTh HEOOXITHUMHU 3HAHHAMH IS iX YCYHEHHS 3a
JIOTIOMOTOI0 BUKJIa1aua;

— "3anoBiibHO" (50-60 OamiB) 3aciayroBye CTYACHT, IO BUSABHUB YaCTKOBE 3HAHHS
OCHOBHOTO TIPOTPAMOBOTIO Martepiany B 00Cs31, HEOOXiMHOMY ISl MOJAJIBIIOTO HABUYAHHS Ta
MailOyTHROT poOOTH 3a mpodeciero, HE 3aBXKIWM BMIi€ BUKOHYBAaTH 3aBJaHHS, IependadeHi
MpOTrpamMor0, 3HAMOMHUN JIMIIE YaCTKOBO 3 OCHOBHOIO PEKOMEHJIIOBAHOIO JITEpaTyporo. Sk
MPaBUJIO, OIIHKA “J0CTAaTHBO" BHUCTABISIETHCS CTYJAEHTaM, IO JAOMYCTHJIN TpyOi MOMUIIKH Y
BIJIMTOBI1/1 HA €K3aMEH1 Ta TPY BUKOHAHH1 €K3aMEHaIlIMHUX 3aBJIaHb, aJie sIK1 YaCTKOBO BOJIOIIIOTh
HEOOX1THUMHU 3HAHHSIMH JUTs X YCYHEHHs 3a IOIIOMOT0I0 BUKJIajaya.

"He3agoBiibHO" (40-49 OamiB) BHCTABISETHCSA CTYACHTY, SKHH BHSBUB CYTTEBI
MPOTAIMHU B 3HAHHAX OCHOBHOTO MPOTPaMOBOTO MaTepiaiy, IOMYCTHB MPUHIIMIOBI MOMUIIKU
y BUKOHaHHI iepe0aueHnX IporpaMoro 3aBIaHb.

— "He3aaoBiabHO" (1-39 GaitiB) BUCTABISETHCSA CTYACHTY KOJIM IPOTITOM CEMECTPY BiH
JIOIYCTUB TpyOi MOMUJIKK Y BUKOHAHHI IIepe10auyeHuX MporpaMoro 3aB/1aHb.

[Ipyn BucTaBIEHHI OIIHKH MOXYTb BpPaxOBYBaTHCSl pE3yJIbTaTH HaBUYaIbHOI pPOOOTH
CTYIEHTa MPOTSITOM CEMECTpY.

[Tepenbauarorbes O6anu 3a:

® BHKOHAaHHS JJabopaTopHHUX pooiT — 60;

e KOHTpOJbHA poboTta (2) — 40.

Cucremy peHTHHIOBUX OajiB JUIs Pi3HUX BUJIB KOHTPOJIO Ta MOPAJOK iX MepeBeieHHS Y
HaroHansHy (4-6anbHy) Ta eponeiicbky (ECTS) mikany mogaHo HuxK4e y TAOTHUIISX.

8. MeToau KOHTPOJII0
Ha naGopaTopHUX 3aHATTSIX — BUKOHAHHSA JJabopaTtopHUX poOit. [Ticas nepiioro Ta Apyroro
PO3ALTIB MPOBOAUTHLCS KOHTpoJbHA poboTa. CymapHMA 6ai BUCTaBIISETHCS 3a pe3yJabTaTaMu
MIOTOYHOTO KOHTPOJIIO.



9. Cxema HapaxyBaHHs 0aJiiB

MiHimasbHa Ki/IbKiCTb OasiB /151 Oy CKY /0 MiICYyMKOBOTO KOHTpOosTo — 10 GastiB.

[ToTounuii KOHTPOJIb, CAMOCTIITHA POOOTA, IHAMBIAYaIbHI 3aBIAHHS
Konrponsnaa KoHntposbHa
pobora Nel, pobora Ne2, C
) . yma
Po3min 1 nepeabaueHa Pozmin 2 nependoaueHa
HaBYAJIbHUM HABYAJILHUM
IIJIAHOM IJIAHOM
T1 T2 T3 T4 TS5 | T6 | T7 | T8
7 7 8 8 20 7 7 8 8 20 100
IlIkanaa oniHIOBAaHHA
Cyma OamiB 3a Bci Buau | OniHKa 3a HAI[lOHAIbHOIO LIKAJIO0
HaBHaJIbHOL  MBIBHOCTL | g YOTUPHUPIBHEBOT JUTSL IBOPIBHEBOT
HPOTATOM CEMECTPY IIKAJIM OLIHIOBAHHSA | LIKAJIM OL[IHFOBAHHSI
90 - 100 BIAMIHHO
70-89 no6pe
3apaxoBaHO
50-69 3aJI0BUIBHO
1-49 HE3aI0BUILHO HE 3apaxOBaHO

10. PexkomenaoBaHa JiTepaTypa
OcHoBHa JiiTeparypa
1. MikpomnporiecopHa TexHika. HaBuansuuii nocionuk / bouapos C.1O.. — Pisae: HYBI'I,
2006. — 163c.
JomomizkHa Jiiteparypa
1. MikponporecopHa TexHika. 2-re Bu/., nepepooin. ta gomnosH. / F0.1. Axumenxo, T.O.
Tepemenko, €.1. Cokon, B.S. XKyiikos, 10.C. Ilerepreps. — K.: [lonirexnika, Kongop,
2004. — 440 c.
2. Mikpompouecopu Ta MIkpoEOM y BupoOHMunx cuctemax: [locionuk. Cepist « Anbma-
matepy» / Jlokastok B.M.. — Kuis: Akanemis, 2002. — 367c.
3. Enexkrponika ta mikpocxemo texHika / bynsk A. — Tepuomins, 2001 — 382 ¢

Indopmauiiini pecypcu
1. Mepexa Internet.

2. biomiorexu XHY imeni B.H. Kapasina.
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Мінімальна кількість балів для допуску до підсумкового контролю – 10 балів.
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