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IlporpaMy pckOMCHIOBAaHO M0 3aTBep/DKCHHA BuUcHOIO pajoi0 HaBYAILHO-HAyKOBOTO IHCTHTYTY
KOMM’I0TEpHOI (i3HKH Ta eHEpPreTHKH

“28” ceprius 2023 poky, nporokon Ne 8/23

PO3POBHMKH TTPOT'PAMMU:

CyxoB Pycnan Bonoaumuposuy, foucHT kadeapu indopMauiiiHux TexHooriii B (pi3HKO-CHEPreTHIHUX
cucTeMax

IMporpamy cxsaneHo Ha 3aciganni kageapu indopmauiiinux Texuonorii B Gi3uko-eHepreTHyHnX CHCTEMaX
IMporokon Bin “28” cepnus 2023 poky, npotokon Ne 8/23

3aginysau kadeapu ingopMmauiiunux TexHonorii B QizHKo-eHepreTHIHUX CHCTEMaX

TSoRINA Pycnan CYXOB
(mignuc)

[TporpaMy NOTOMKEHO 3 TApaHTOM OCBITHLO-TIPOdeciiiHOi MporpaMi (KepiBHHKOM MPOEKTHOI TPYTH)
ITpuknanHa Qi3Hka eHepreTHYHHX CHCTEM

[apasT ocBiTHBO-TIpo¢eciiiHOl nporpamu (KepiBHHK MPOEKTHOI IPYIIH)

£ Mukona KOKOJIIA
(mianuc)

IIporpamy NOro)KeHO METOAMYHOK KOMICICI0 HaBYaIbHO-HAYKOBOIO IHCTHTYTY KOMII'IOTEpPHOI (i3ukH Ta
CHEPTeTHKH

ITpotokon Bia “28” cepnHs 2023 poky, npotokon Ne 8/23
T010Ba METOAMYHOT KOMICiT HaBYANbHO-HAYKOBOTO IHCTHTYTY KOMIT'IOTCPHOT Bi3nKH Ta

€HepreTMKH
@ Jeuunc TIPOTEKTOP

(mianuc)




BCTVYII

[Tporpama HaBuanbHOI qucHUILIiHU «[IporpamMmyBaHHs B (I3MUHOMY €KCIIEPUMEHTI» CKJIafeHa
B1JIITOB1/IHO J10 OCBITHBO-TIPOQeCiiiHOT (OCBITHRO-HAYKOBOT) MPOrpaMu MiJAIrOTOBKU MaricTpis

CHeIiaIbHICTB: 105 TpuknagHa ¢izuka Ta HAHOMAaTEpiaIn

OCBITHbO-TIpOGeCiiHA  (JIpukagna Bi3HKa eHepreTHIHEX CHCTEM
nporpama:

1. Onuc HABY AT BHOI AUCIUAILIIHA

1.1. Meta BUKIagaHHs HaBYAIbLHOI JUCIUILIIHA

MeToro BHKJIaJaHHS HaBYaJbHOI AMCLUUIUIIHM € BUBYEHHS CyYaCHUX 3acajl po3poOKH
1H(pOpMaLIITHO-KEPYIOUHX CHCTEM.

1.2. OcHOBHI 3aBJaHHI BUBUYEHHS TUCLUILIIHI

OCHOBHMMU 3aBJJaHHSIMU BUBYEHHS U CLHUIUIIHYU € HAOyTTs CTYACHTaMHU TEOPETUYHUX 3HaHb 1
MIPAaKTUYHUX HABUYOK JUJIi BUKOHAHHS HAyKOBUX EKCIIEPUMEHTIB Ha aKTyaJlbHOMY pIBHI M
opraisailii aBTOMaTH30BaHOI OOPOOKHU BEIUKHUX 00’ €MIB €KCIIEPUMEHTAIbHUX JaHUX.

1.3. KinbKicTh KpenuTiB - 5

1.4. 3aranpHa KiIbKicTs rogud 150

1.5. Xapakrepuctika HaBUaJIbHOI AUCITUTLTIHI
3a BHOOpOM
By KiHIIEBOrO KOHTPOJIIO : 3aJI1K
Jlenna ¢popma HaBUAHHS \ 3aouHa (qucTaHIiiHa) GopMa HABUAHHS
Pix nmiaroroBku
1-it | -it
Cemectp
1-ii \ -i
Jlexmii
16 rox. ‘ TOJI.
[TpakTuyHi, ceMiHAPCHK 3aHSITTS
rof. ‘ ron.
JIaGopaTopHi 3aHATT
32ron. \ roj.
Cawmocriiina po6oTa
102 rox. ‘ COI.
[HauBiqyanbH 3aBIaHHS
rof.

1.6. 3anyaHoBaHi1 pe3ynbTaTH HABYAHHS

3rilHO 3 BUMOraMHu OCBITHBO-IIPOGECiiHOi (OCBITHRO-HAYKOBOT) MPOrpaMu  CTYICHTH
MOBUHHI JOCATTH TaKUX PE3yJIbTaTiB HABUAHHS:
3HATHU: TEOPETUYHI 3acaau MOOYIOBU CYyYaCHHX CHCTEM aBTOMATH3aIlii JJis MPOBEICHHS
(bi3UYHOTO eKCIIEPUMEHTY.
BMITH: BMITH BUKOPHUCTOBYBATH HA MPAKTHUIIl TEOPETUYHI 3HAHHS JJIS CY4acHOTO MPOTrPaMHO-
TEXHIYHOT0 3a0€3MeueHHs] HAyKOBHX €KCIIEPHUMEHTIB.



2. TeMaTuuHM# MJIaH HABYAJIBHOI JUCHMILTIHH
Po3aix 1. [TporpamyBanus MikpokoHTposepiB Cortex Ha mpukiai cimeiictea Stm32f4xx.
3aranbHi BitomocTi (4actuna 1).
Tema 1. HaiimommpeHniim MOBH IpOrpaMyBaHHs MiKpOKOHTposepiB, moBa C/C++.
Tema 2. [{ludpoBi mopTH BBOY/BUBOTY.
Tema 3. AnapatHi TaliMepHU-TIYHIILHUKH Y PEKHUMI Taiimepa.

Tema 4. AnapaTHi TalilMepU-TIYWIBHUKH Y PEKUMI JTIUUTBHUKA.

Pozaina 2. [IporpamyBanus MikpokoHTposepiB Cortex Ha mpukiazi cimeiictBa Stm32f4xx.
3araibHi BijoMOCTi (YacTuHa 2).
Tema 5. [llupoTHO-IMITyJIbCHA MOAYJISILIIS.

Tema 6. Cucrema nepepuBaHs.
Tema 7. AnanoroBo-1upoBUii IepeTBOPIOBaY.
Tema 8. Lludpo-ananorosuii nepeTBOproBay.

3. CTpyKTypa HABYAJIbHOI AUCUMILTIHU

Ha3Bu 3MicTOBUX MO/YJIIB

KuipkicTh roany

iTeM JeHHa ¢popMma 3a04yHa opma
yCb y TOMY YHUCII yC y TOMY 9HCIi
oro BO
ro
A | o | mabd | iHO | c.p. A | o |Jma|iH | c
6 | a|p
1 2 | 3|45 6 7 8 |9 |10|11|12 |13
Po3nin 1. ITporpamyBanus MikpokoHTposiepiB Cortex Ha npukiami cimeiicrBa Stm32f4xx.
JonaTtkoBi rimaBu (yactuna 1).
Tema 1. Halinmommupenimi 14 | 2 2 10
MOBH MPOTPaMyBaHHS
MIKpOKOHTPOJIEPIB, MOBa
C/C++.
Tema 2. Hudposi noptu 16 | 2 4 10
BBOJy/BUBOJLY.
Tema 3. AnapatHi 25 | 2 5 18
TalMEpU-TIUYUIbHUKY Y
pexuMi TaliMepa.
Tema 4. Anapatni 25 | 2 5 18
TalMepU-TIYUIBHUKH Y
PEXKUMI JITYUIIbHUKA.
Pa3om 3a 3mMicToBHM 80 | 8 16 56
Moayiem 1
Po3aina 2. [TporpamyBanus mikpokonTposiepiB Cortex Ha npukiai cimeiictBa Stm32f4xx.

JlonaTkoBi ri1aBu (4actuHa 2).

Tema 5. lllupotHO- 17 |2 4 11
IMITyJIbCHA MOJTYJISILIIS.
Tema 6. Cuctema 17 |2 4 11
NepepUBaHb.
Tema 7. AnanoroBo- 18 |2 4 12
urdpoBuii mepeTBoproBay.
Tema 8. LHudpo- 18 | 2 4 12
AHaJIOTOBH1
MEPETBOPIOBAY.
Pazom 3a 3mMicTOBUM 70 | 8 16 46
MOJyJIeM 2

Yevozo 200un | 150 | 16 32 102




4. Temu ceMiHapCbKHX (IPAKTHYHHX, JA00OPATOPHHX) 3aHATH

Ne HasBa remu KinbkicTb
3/m l'opun
1 Cnenudika nporpaMmyBaHHsI MIKpOKOHTpoJiepiB MoBoro C/C++. 4
2 [Toptu y pexxumi uudponoro BBoAYy/BUBOLY. [Ti1TSxKKY. 4
3 AnapaTHi TaliMepH-JIIYIIEHUKH Y PKUMI TaiiMepa. 4
4 AnapaTHi TalilMepU-TIUYUIbHUKY Y PEXKUMI JIUUIIbHUKA. 4
5 HIupotHo-iMIynbcHA MO YIS ITpuKiIa m BUKOPUCTaHHS. 4
6 [TepepuBaHHs, KOHTPOJIEP MEpEPUBaHb, IPIOPUTETH MIEPEPHUBAHb. 4
7 AmnanoroBo-1u¢poBuii nepersoproBad. OmopHa Hanpyra 4
JuckpetHicTh. JlnHAMIYHUHN JTiama3oH.
8 [Tu¢po-ananorosuii nepersoproBay. OnopHa Hanpyra JIuCKpeTHICTb. 4
JlnHaMiuHMIA JTiarma3oH.
Pazom 32
5. 3aBiaHHsA 1JIs1 caMOCTiitHOI podoTH
Ne Ha3Ba remu Kinpkicts
3/ FOUH
1 Haiinommupenimi MOBH IporpaMyBaHHS MIKpPOKOHTpPOJIEPIB, MOBa 11
CIC++.
2 | O3HailoMuTHCH 13 POOOTOIO LMD POBUX MOPTIB BBOAY/BUBOY. 11
3 O3HalloMHUTHCH 13 pOOOTOIO allapaTHUX TalMeEpPIB-IYMUIBHUKIB Y 17
pexuMi TaiiMepa.
4 O3HalloMHUTHCH 13 pOOOTOIO allapaTHUX TaliMepPIB-IYMUIBHUKIB Y 12
PEeXHUMI JTIYMITEHUKA.
5 O3HalOMHUTHCH 13 TPUHITUIIAME ITHPOTHO-IMITYTECHOI MOIY JISITIII. 11
6 O3HallOMHUTHCH 13 CHCTEMOIO TIEPEPUBaHb. 11
7 O3HallOMHUTHCH 13 AaHATIOTOBO-LIU(POBUM MIEPETBOPIOBAYEM. 17
8 O3HalloMHUTHCH 13 T (PO-aHATIOTOBUM MTEPETBOPIOBAUEM. 12
Paszom 102
6. InquBinyanabHi 3aB1aHHs
He nepen6aueno

7. MeToay HABYAHHA
Jlexuii BUKJIaJal0ThCS METOJOM IPOOJIEMHOIO BUKJIAJEHHS. BukopucrtoByoun Oyab-saKi
JoKepena W 3aco0u, JIGKTOp, MepIl HK BHKJIAAATH MaTepiajl, CTaBUTh MPOOJIeMy, (GOpPMYIIFOE
ni3HaBaJbHE 3aBAaHH, a MOTIM, PO3KPUBAIOYH CUCTEMY JOBE/ICHD, MOPIBHIOKOYH MOTJISIH, Pi3HI
MiIX0AM, TOKa3ye CrmocidO po3B's3aHHS TMOCTaBJICHOrO 3aBaaHHsA. CTYyIEHTH CTalOTh HiOM
CBiAKAMM 1 CHIByYaCHUKaMU HAyKoBOro rmomryky. JlaGopaTopHi 3aHATTS BEAyThCA
JOCIIAHUIEKAM METOIOM.

KpuTrepii oniHIOBaHHS HABYAJILHUX J10CATHEHb

MiHiMaJIbHUH TiICYMKOBHEM Oan ckmamatume 50 OaniB, a makcuManeHuii — 100 Oais.
[TincymkoBa OIliHKa BU3HAYAETHCS MIJSIXOM IMEPEBOAY MiJCYMKOBOTO 0ally 3 JUCHUILUTIHH Y
TpaJUIiiiHy akaJeMiyHy OIIHKY HallioHajabHOi mKkamu ("BiaMiHHO", "moOpe", "3amo0BiNBHO",
"He3aI0BUTBHO" 3a IIKAJIO0, 10 HABEAEHO Yy MOMEePEeAHOMY ITYHKTI POOO0Y 0T MPOrpaMH.

3araipHa MakCHMMajlbHa OajbHAa OIHKA 3a ek3aMeH ckiagatume 40 6aimiB. MiHiMaIbHUN
migcyMKoBui Oan ckimamatume 50 OaniB, a makcumanbHuil — 100 6amniB. [lincymkoBa orinka
BH3HAYAETHCS IIJISTXOM TEPEBOAY IMiICYMKOBOT0 0aiy 3 JUCIHUILIIHU Y TPAAUIIHHY aKaIeMiuHy
OLIIHKY HaIioHapHOI mKamu ("BiaMiHHO", "mobpe", "3a10BinpHO", "HE3aJ0BIITBHO" 32 MIKAJIOKO:
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“gigminnao" (90 ta Buiie OajIiB) 3aCIyroBy€e CTYJCHT, IKUI BUSBUB BCeOiuHE 1 rIMOOKe
3HaHHS MPOrPaMOBOrO MaTepialdy, BMIHHS BUIBHO BHUKOHYBAaTH 3aBIaHHS, IependaudeHi
MpOrpamMor0, 3acBOiB OCHOBHY 1 O3HAaWOMHBCS 3 JIOJAaTKOBOIO JITEpaTypor, poO3yMie
B32€MO3B'SI30K I'OJIOBHUX TOHATH JUCIUILTIHU Ta iX 3HAYSHHS 111 MailOyTHBOI mpodecii;

“noope" (82-89 OamiB) 3acmyroBye CTyIEHT, SIKHH BHSBHB IIOBHE 3HAHHS
MPOrpPaMHOr0 Marepially, YCIIIIHO BUKOHYE TmepeadaueHl MporpaMor0 3aBIaHHs, 3aCBOIB
OCHOBHY JIITEpaTypy PEKOMEHJI0BaHy IPOrpamor0, BUSIBUB CHCTEMaTHUYHHUH XapakTep 3HaHb 3
JUCITUIUTIH 1 3JaTHUH 10 CAaMOCTIMHOrO JOMTOBHEHHS, alie ITijJ 4ac BiAMOBIAI JOMYCTHUB JEAKi
HETOYHOCTI;

— "moope" (70-81 GamiB) 3acnyroBy€ CTYIEHT, IO BUSABUB HE I[iJIKOM MMOBHE 3HAHHS
MPOrpaMHOro MaTepiajy, He 3aBXAU YCIIINIHO BHKOHYE NependadeHi mporpaMor0 3aBIaHHS,
YacTKOBO 3aCBOIB OCHOBHY JITEepaTypy, PEKOMEHIIOBaHY MpOrpaMoOl, BHUSIBUB HE
CHUCTEMAaTUYHUN XapakTep 3HaHb 3 AMCHUIUIIH 1 HE 3aBXIW 3AaTHUH 10 iX caMOCTiHOro
JIONIOBHEHHS 1 ITiJT 4ac BiAMOBIAL JOMTyCKA€e AesKi HETOYHOCTI;

— "3agoBinbHO" (61-69 GaiiB) 3aciyroBy€ CTYIEHT, IO BHSBUB 3HAaHHS OCHOBHOTO
IPOrpaMHOI0 MaTepially B 00Cs31, HEOOXITHOMY JUIA MOAAJIBIIOr0 HAaBYaHHS Ta MalOyTHBOI
poboTtu 3a mpodeciero, BMi€ BUKOHYBATH 3aBlIaHHs, NependadeHi Mporpamoro, 3HaiOMUi 3
OCHOBHOIO PEKOMEHJIOBAHOIO JIITEPATyporo. SIK mpaBuilo, OLIHKA ““330BLILHO” BUCTaBJISETHCS
CTyACGHTaM, IO [JOMYCTWIM IOMMJIKM Yy BIINOBIAI Ha €K3aMEHI Ta IpU BHUKOHAHHI
eK3aMEHalLIHHUX 3aBJaHb, ajle SKI BOJIOJAIIOTh HEOOXIJHUMH 3HAHHSAMH I iX YCYHEHHs 3a
JIOTIOMOT'OI0 BUKJIa1a4a;

"3anoBinbHO" (50-60 OamiB) 3aciayroBye CTYIAEHT, IO BHUSBHUB YaCTKOBE 3HAHHS
OCHOBHOT'O IPOrpaMoOBOr0 Marepiany B 00cCs3i, HEOOXiTHOMY JJIS MONAJBIION0 HaBYaHHS Ta
MaiiOyTHHOI poOOTH 3a Tpodeciero, He 3aBXaM BMi€ BUKOHYBATH 3aBIaHHs, NependaueHi
[IpOrpamor0, 3HaMOMHIl JIMIIE YacCTKOBO 3 OCHOBHOIO PEKOMEHJIOBAHOK JiTepaTyporo. Sk
MIPaBWJIO, OIIHKA “JOCTAaTHHO" BUCTABJISETHCS CTYAEHTaM, IO JONYCTUIM I'pyOi NOMMIIKU Y
BI/IMOBI/li HA €K3aMEH1 Ta TP BUKOHAHHI €K3aMeHaIlIfHIX 3aB/IaHb, aJIe sIK1 YaCTKOBO BOJIOJIIOTH
HEOOXiTHUMU 3HAHHSIMU /7S X YCYHEHHS 3a JI0IOMOT00 BUKJIa1aya.

"He3anoBiIbHO" (40-49 GaiiB) BHUCTAaBISAETHCS CTYICHTY, SKUH BHSIBHB CYTT€BI
MPOTAJIMHYU B 3HAHHAX OCHOBHOT'O MPOTPaMOBOr0 MaTepiaiy, JOMYCTHUB MPHHIIUIIOB] TIOMIIIKA
y BUKOHaHHI Iepe10aueHnx mporpamMoro 3aBAaHb.

— "He3anoBinbHO" (1-39 OaniB) BUCTaBISETHCS CTYCHTY KOJIU MPOTATOM CEMECTPY BiH
JIOMyCTUB Ipy0i MOMUJIKY y BUKOHAHHI ITepe0aueHuX MporpaMoro 3aB/1aHb.

[lpn BHcTaBiIEHHI OLIHKA MOXYTh BPAaXxOBYBATHCS pE3YJbTaTH HaBYAJIBHOI pPOOOTH
CTYZIEHTA MPOTATOM CEMECTDY.

[Tepenbavarorbcs 6anu 3a:

® BHKOHaHHs JabopaTOpHUX poOiT — 60;

e KOHTpOJbHA poboTta (2) — 40.

Cucremy peHTHHTOBUX OaiB JIJIsl PI3HUX BUJIIB KOHTPOJIIO Ta MOPSIOK 1X MEPEBEACHHS Y
HarionaabHy (4-0anbHy) Ta eBporneiiceky (ECTS) mkany mogaHo Hrbk4e y TaOIHLISX.

8. MeToau KOHTPO.JIIO
Ha nnaGopaTtopHuX 3aHATTSX — BUKOHAHHS JJabopaTopHUX poOiT. [Ticas nmepiioro Ta Apyroro
PO3ALTIB MPOBOAUTHCS KOHTPOJbHA poboTa. CymapHMiA 0ajl BUCTABJSETHCS 3a pe3yjIbTaTaMHu
MOTOYHOT'O KOHTPOJTIO.



9. Cxema HapaxyBaHHsl 6ai1iB
MiHimManbHa KisbKiCTB OamiB Ay1s JOMYCKy [0 TiJCYMKOBOTO KOHTpOmo — 10 GartiB.

[ToTouHMI KOHTPOJIB, CAMOCTIHA poOOTa, IHAMBITyaIbH1 3aBIaHHS

KonTponsHa KonTponbHa
pobora Nel, pobota Ne2, Cyma
Po3nin 1 nependadeHa Posznin 2 nependaueHa
HaBYaAJIbHUM HaBYAJIbHUM
IUTAaHOM IUTAaHOM
T1 | T2 T3 T4 TS | T6 | T7 | T8
7 7 8 8 20 7 7 8 8 20 100

I xana oniHIOBAHHSA

Cyma OaniB 3a BCi BUIU

O11iHKA 3a HAIlIOHAJILHOIO IIKAJIOK

HAaBYAJIILHOI  JiSJIBHOCTI
MIPOTATOM CEMECTPY

JUI YOTUPU PIBHEBO1
IIKAJIM OL[IHIOBaHHS

JUTSL TBOPIBHEBOL
LIKAJIN OL[IHIOBAHHS

90 - 100 BIJIMIHHO
70-89 Aodpe 3apaxoBaHO
50-69 3aJI0BUILHO
1-49 HE3aJI0BLIILHO HE 3apax0BaHO

10. PexomeH0BaHa JiiTteparypa
OcHoBHa JiTeparypa
1. Mikpormpouecopna Texnika. HaBgansuuit mocionuk / bouapos C.1O.. — Pisne: HYBI'TI,

2006. — 163c.

[onomixkHa jireparypa
1. MikpomnpouecopHa TexHika. 2-re Bu., mepepodin. ta nomosH. / FO.I. SIxkumenko, T.O.

Tepemenko, €.1. Cokomn, B.S. XKyiikos, }0.C. [Tetepreps. — K.: [Tomitexnika, Kongop,

2004. - 440 c.

2. Mikpomnporecopu Ta MikpoEOM y BupobHnuux cucremax: [lociOnuk. Cepist « AnpMma-

matep» / Jlokastok B.M.. — KuiB: Akan

emis, 2002. — 367c.

3. Enektponika ta mikpocxemo TexHika / bynsk A. — TepHominb, 2001 — 382 ¢

Indopmauiiini pecypcu

1. Mepexa Internet.
2. biomorexu XHY imeni B.H. Kapa3zina.
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