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1 OIMC HABYAJIbHOI JUCLIUTIJITHA

XapaKkTepUCTHKA HaBYAIbHOI
HalimenyBaHHs TUCUUTUTIHA®
HOKAZHHIKIB neHHa ¢popma | 3ao4Ha pop-
HABYAHHS Ma HaBYaHHS
Iég;lg:m KEGHHTIB O060B’sA3K0Ba
Mopynis** 1 Pik miAroTOBKH:
3MiCTOBHX MOYJIIB .
4-i
3
[HnuBiTyansHUX
3aBJafHb:; *
Cemectp
7-ii |
.. KinexicTts roqusa
3arasibHa KUIbKICTb
roaud 120 120 |
HaBuainbHi 3aHATTS:
1) nexii, rox
24
2) MpaKTH4HI, TOJT
8
3) maGopaTopHi, Tox
16
Moga HaBuaHHs 4) KOHCYTbTAIlI1, TOJT
VkpaiHcbKa 10
Camocriiina pooora, o
62
B TOMY Tncni :
Bun koHTpOIIO: 3a1iK

Ipumirka.
* Bi1oMOCTI 3 HaBYAJILHOTO TIJIaHYy
** CTpyKTypHa OJIMHHUIIS JUCIUTLIIHU ( CKIAAAE€ThCS 13 3MICTOBHUX MOAYTIB) . Pexomeno-
BaHa KUTBKICTh MOJIYJIIB IOPIBHIOE KIJTBKOCTI KOHTPOJIBHUX TOYOK.



2 META 1 3ABJIAHHSI HABYAJIbHOT JIUCLUATIITHA

Mertoro kypcy «MIKpOKOHTpOJIEpH B MYJIBTUMEAIMHIN TEXHII» € HaBYaHHS CTYACHTIB MPO-
rpaMyBaHHIO CY9acCHHMX OJHOIIATHUX Komm toTepiB Raspberry PI moBoro Python, cumysmsmii ix po-
00TH 3a JIOMOMOTOI0 CY4aCHUX CEPEIOBHII] HAJIATOJKEHHS MTPOTPaAMHOTO 3a0e3MeUeHHsI MiKpOIIPO-
IIECOPIB.

3HavHa yBara NMPHUAUIIETHCS BUBUCHHIO: MOBU NPOTpaMyBaHHs, poOOTi y cepeaopwuimi Py-
Charm Community, 6i6mioTek st poOOTH 31 3ByKOM, (DOTO Ta Bilo 300paK€HHSIM, aJITOPUTMAM
po3mizHaBaHHSA 00’€KTIB Ta JIFOACH, a TAKOXK 3aCTOCYBAaHHIO IIMX HABUYOK MPU CTBOPEHHI MYJIbTH-
MEMIMHUX CUCTEM.

2.2 3aBaa”Hs TUCHUAILIIHU
3a pe3ynbTaTOM BUBYAHHS JUCIUILIIHUA CTYICHTH TOBUHHI:

3HATH:

- OCHOBHI KoMaHau MOBHU Python st HamrcaHHST MPOTPaMHOTO 3a0€3MeUeHHS I OJIHOILIA-
THUX KoMIT 10TepiB Raspberry PI;
MOXJIUBOCTi, BHYTPIIIHIO CTPYKTYpPY Ta NPUHIUNUA (DYHKI[IOHYBaHHS OJHOIUIATHHX
koMmI1 1oTepiB Raspberry PI;
CTPYKTYpy IIporpamu Ha MoBi Python npu HasiBHOCTI rpadiyHoro inTepdeiica qjis oIHOILIA-
THUX KoMIT 10TepiB Raspberry PI;
MIPUHITAITA HAJIAarOJKEHHS ITporpamMu 3 BUKOpucTaHHAM nakety PyCharm Community;
porpamMyBaHHs BHYTPIITHIX BY3/iB Ta nepudepii omHomIaTHuX KoM 1otepiB Raspberry Pl;
OCHOBHI 010J110TeKH 1711 0OpOOKH 3BYyKa, OTO, BiZICO, pO3Ii3HABAHHS 00’ €EKTIB Ta JIIOJICH;
MPUHITUITN M AKITIOYEHHS 10 MIKpOTIPOIIeCOpy KHOIOK, 1HIUKATOPIB, JAaTYMKIB, 1HTEpdeiic-
HUX TEPETBOPIOBAYIB Ta AJITOPUTMH IIPOrpamMHOi 0OpOOKH CUTHAIIB Ta KEPYBAaHHS Y CXeMax
3 30BHINTHIMH MTPUCTPOSIMHU.

BMiTH:

- po3poOuTH (PYHKI[IOHAIBHI CXEMH Ta HAMHMCATH MporpamMHe 3a0e3medeHHs I TaKUX CHUC-
TEeM SIK: MyJIbTUMEIiHA CHCTeMa MpOorpaBaHHs MY3UYHUX (aililiB, peUOBUX IOBIIOMIICHB,
MIKITYBaHHS MY3MKH, CUCTEMa KepyBaHHS OCBITJIICHHSIM, CHCTEMa 0OpOOKH 300pakeHHS Ta
cTBOpeHHs (hoToedeKTiB, cucteMa oOpOOKH BiJIeO Ta CTBOPEHHS Bieo €(eKTiB, CHCTeMa
po3mi3HaBaHHS 00JIUY JIFO/IEH Ta 0OEKTIB, CHCTEMa KPEKiHTa 00’ €KTIB;

- HaJaroJuTH TMporpamHe 3a0e3nedeHHs 3 BUKopuctanHsMm nakeriB PyCharm Community Ta
Miniconda.

BOJIOAITH (TIepelik chopMOBaHUX KOMIIETEHTHOCTEH):
3KS. 3paTHicTh 10 momryKy, 00poOJieHHs Ta aHami3y iHdopMaIlii 3 pi3HUX JHKEpe.

CK4. 3pmatHiCTh BUKOPHUCTOBYBATH 1H(OpMAIIiifHI, KOMIT IOTEpHI 1 MYJIbTUMEIIHHI
TEXHOJIOT11, METOJIN MOJICTTIOBaHHS, 1HTEJICKTyai3a1lii, IITy4YHOTO 1HTEJIEKTY, eKCIIEpHUMEHTa-
JIbHI METOJIM JIJISl TOCJTIDKEHHS Ta aHAI3y MPOIECiB B €JICKTPOHHUX KOMITIOHEHTAaX, MPHUCTPO-

AX 1 CUCTEMaXx.

- CK6. 3naTHiCTh BiAIIYKOBYBaTH HEOOXiTHY 1H(OPMALiIO 32 JOIMOMOTOI0 Cyd4acHHX iH(popMariii-
HUX PeCypcCiB, aHaJII3yBaTH Ta OL[IHIOBATH ii.

- CK7. 3ngaTHicTh 10 po3B’s3aHHs 3a7a4 00pOOKH Ta BiloOpakeHHs iH(OpMaIlii B CydaCHUX E€JICKT-
POHHUX MPHUCTPOSIX i CUCTEMAX.

- P7. 3niiicHioBatu iHpOpMaLiiHUI Ta HAYKOBHIA MOIIYK 3 BUKOPUCTAHHSAM HAayKOBOi, TEXHIYHOI Ta

JIOBIJIKOBOI JIiTEpaTypH, 0a3 JaHUX 1 3HaHb, IHIIUX JPKEpes iHpopMallii,; KpUTUIHO OCMUCIIOBATH

Ta IHTepIpeTyBaTH HAsBHI 3HAHHA Ta JaHi, (OpMyBaTH HANPSAMH JOCIIKEHb 1 pO3pOOOK 3 ypaxy-
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BaHHIM BITYM3HSHOTO ¥ 3aKOPJIOHHOTO JOCBiTY.

- P12. V3aranbHioBaTu CydacHi HayKOBI 3HAHHS B Tajly3i €JIEKTPOHIKM Ta 3aCTOCOBYBATH iX IS
PO3B’A3aHHA CKJIAJHUX HAyKOBO-TEXHIYHMX 3a/1a4, JOBEICHHS OTPUMAaHUX PIlIeHb 10 PiBHA KOH-
KYPEHTOCIIPOMOXKHUX pO3pOOOK, BTUICHHS Pe3yNbTaTiB y Oi3HEC-IIPOEKTaX.

piB.

3 IPOTPAMA HABYAJIbHOI JUCLIUITJIIHA

3micToBuii MoayJib 1. CydacHi MiKpOKOHTPOJIEPH MYJIbTUMEIIHHIX CUCTEM.
Tema 1. BuBueHHS XapaKTEpPUCTHK Ta BHYTPIIIHBOI OpraHizamii cyd4acHUX MIKpPOKOHTpOJIe-

Tema 2. Moga Python.
Tema 3. XapaxkTtepuctuku Ta nporpamyBants Raspberry PL.
Tema 4. bibnioreka ans ctBopeHHs rpadiunux intepgeiiciB Tkinter.

3micToBuii Moayasb 2. O6polka 3Byka, GoTo300paxkeHb Ta Bixeo.

Tema 1. bibmioTteka ans BigTBOpeHHS Ta 00p0oOKH 3ByKa Pygame.

Tema 2. Metoau Ta anroputMu 06po0Oku (HoTo300pakeHb.

Tema 3. bimioreka Pillow ans 06po6ku poTo300pakeHs.

Tema 4. O6pobka poTo300paxkeHs 3 BUkopucTanusam 6i0miorexu OpenCV.

Tema 5. OGpoOka Bijieo Ta TPEKiHT 00’ €KTiB 3 BUKOpUcTaHHAM 0i6mioTekn OpenCV.

3micToBuii MoayJb 3. Po3nizHaBaHHS 300pakeHb.
Tema 1. CuHTE3 MOBHHX IOBIJOMEHB Ta PO3II3HABAHHS MOBH..
Tema 2. Po3paxyHOK ONTHYHHX CHUCTEM Ta po3poOKa (PyHKI[IOHATBHHUX CXEM CHCTEM PO3IIi-

3HABAaHHA 00’ €KTIB.

Tema 3. Po3ni3zHaBaHHs 00°€KTiB 3 BUKOPUCTAaHHAM anroputmy Y OLO.



4 CTPYKTYPA HABYAJIbHOI JUCLIUTIJITHA

Haz3Bu 3MmicToBUX

KinbkicTe rogua

neHHa hopma

3aouna dhopma

MOJIYJIIB 1 TEM VYcb- y TOMY YHUCI1 VYeb- y TOMY YHCII
Oro | i1 | m | 7m0 | KoHC | c.p. | oro |m| m | 16 | KOHC Tac.p.
1 2 31415 6 7 8 [9]10]11 12
Moayasb 1
3microBuii Mmoayab 1. CyyacHi MiKpOKOHTPOJIEPH MYJIbTHMETIMHUX CHCTEM.
Tema 1. Busduenns xapakrepu- | 4 2 2
CTHK Ta BHYTPIIIIHBOI OpTraHi-
3a11ii CyJacHHUX MIKpOKOHTPO-
JIEpiB.
Tema 2. Mosa Python. 4 2 2
Tema 3. XapaKTepruCTHKH Ta 12 2 4 6
nporpamyBaHHs Raspberry PI
Tewma 4. Biomioreka st ctBo- | 12 2 |2 2 6
peHHs rpadiuHux iHTepdeicis
Tkinter
Pazom 3a 3mict. moz. 1 32 8 |2 |4 |2 16
3microBuii Mmoayasb 2. O0poOka 3ByKa, (hoT0300pakeHb Ta Bijleo.
Tewma 1. BiGmioreka st BiIT- 10 2 4 4
BOpPEHHS Ta 00pOOKH 3ByKa
Pygame.
Tema 2. Meroau Ta aqropuT™MH | 6 2 2 2
00poOKH (HOTO300paKeHb.
Tewma 3. Bimioteka Pillow s | 16 2 12 |4 8
00poOKH (HOTO300paKeHb.
Tema 4. O6pobOka ¢oro3zodpa- | 8 2 6
’KeHb 3 BUKOPHUCTAHHSIM 010711~
otexu OpenCV.
Tema 5. O0poOKka Bizico Ta 14 2 |2 2 8
TPEKIiHT 00’ €KTiB 3 BUKOPHC-
tanHsaM 0i0morexku OpenCV.
Pazom 3a 3mict. moz. 2 54 10(4 |8 |4 28
3microBuii Moay.ab 3. Po3nizHaBaHHS 300paKeHb.

Tema 1. CunTe3 MOBHHX TIOBi- | 12 2 4 6
JIOMEHBb Ta PO3Ii3HABAHHS MO-
BU.
Tema 2. Po3paxyHOK omnTH4- | 8 2 2 4
HUX CHUCTEM Ta po3pobka (yH-
KIIOHAJBHAX CXEM CHCTEM
po3mi3HaBaHHS 00’ €KTIB.
Tewma 3. Po3mizHaBaHHS 14 2 |2 2 8
00’€KTiB 3 BUKOPUCTAHHIM
anropurmy YOLO.
Paszom 3a 3Mmict. mog. 3 34 6 (2 |4 |4 18

Ycboro rogun 3a cemectp | 120 |24 |8 |16 | 10 | 62




5 TEMHU ITPAKTUYHHUX 3AHATDH

KinpkicTh rogun
Ne Hassa Temu
JICHHa | 3a04Ha
1 | CrBopenHs rpadiyHUX BIKOH 3 BUKOpUCTaHHAM 0i0mioTexkn Tkinter 2
2 | BuB4eHHs 34MTyBaHHA IpadiuHuX 300pakeHb 3a JOMOMOror 0i6- 2
miorek Pillow, a Takox BuBim mux 300pakeHb y rpadidHe BIKHO,
CTBOpEHE 3a jgonomororo 0iomorexu Tkinter.
3 | PobGora 3 Bineodaiinamu 2
4 | Po3nizHaBaHHs 00’ €KTIB 3 BUKOpUCTaHHAM anroputmy YOLO 2
3araabHa KiJIbKICTH 8
6 TEMU JIABOPATOPHUX 3AHATH
No Haspa Tevu KinbkicTe rogua
JICHHA 3a049Ha
1 KepyBaHHs 30BHINIHIMU TPUCTPOSMH 3 BUKOPHUCTAHHSM 1H- 4
tepdetica GP1IO
2 | Pabora ¢ aynuodaitnamu Ha ogHormiatHoM T1K Raspberry PI 4
3 | O6pobka rpadiuaNX KaaApiB 4
4 CHHTE3 MOBHUX [IOBIIOMJIEHD 4
3arajbHa KUIBKICTH 16




7 CAMOCTIMHA POBOTA

KinbkicTe rogua

Ne HasBa Temu
JICHHA 3a04Ha
1 BuBueHHs TeOpeTUUHOTO MaTepiany 3 BUKOPUCTAHHIM KOH- 33
CIIEKTIB 1 HABYAIHHOI JIITEpaTypH
2 [TinroroBka 10 1a60pPaTOPHUX 3aHSITH 16
3 [TinroroBKa 10 MPaKTUYHUX 3aHSTh 8
3arajbHa KiJIbKiCTh 62




9 METO/IY1 KOHTPOJIIO TA PEUTUHIOBA OL[IHKA 3A JUCLIMITJIIHOIO
9.1 Posmopin 6aniB, ki OTpuMytoTh cTyaeHTH (KinbKicHI KpuTepiil OmiHIOBaHHS )

JI1s1 o1iHIOBaHHS pOOOTH CTYACHTA MPOTATOM CEMECTPY IiICYMKOBA PEUTHHTOBA OITIHKA

O..., PO3paxoBYyETHCA SIK CyMa OLIHOK 3a Pi3Hi BUIM 3aHATh Ta KOHTPOJbHI 3aXO0/IH.

B 3aHSTTS / KOHTPOIBHUH 3aXij Omiaka
JIO Ne 1,2 15x2=30
I13 Ne 1,2 10x2=20
KonTposbHa Touka 1 50
JIo Ne 3,4 15x2=30
I13 Ne 3 4 10x2=20
KoHTposbHa Touka 2 50
Bceroro 3a cemectp 100

Sk dpopma miICyMKOBOTO KOHTPOIIO [T AUCUUILTIHU «[IpoMHCIIOBI MIKpOKOHTpOJIEpH Ta aB-
TOMATHKa» BUKOPHUCTOBYETHCS MTUCHMOBHH (KOMOIHOBaHMiA) icnuT. [Ipu 11bOMYy BUII KOHTPOJIIO Mij-

cymKoBa ominka P o6uucmoerses 3a popmynoro: P =0,6-0. +0,4-0. , ne O, — ouinka 3a

1
cemectp y 100-6anpHiit cucremi, O, ,— ouinka 3a icut y 100-6anbHiii cucremi.

Biner ans icnuTy CKIaaeThCcs 3 TCOPETHYHOTO 3aITUTAHHS Ta JBOX 3a1a4. TeopeTnuyHe 3amu-
TaHHS OILIHIOIOTHCA B 40 OariB, a kokHa 3agava —y 30 6ainiB (B cymi — 100 6amiB).

9.2 SIxicHi KpuTepii OLIHIOBaHHS

JUist oTprMaHHS MMO3UTUBHOI OLIIHKH CTYJCHTH TIOBUHHI 3aCBOITH OCHOBHM MoBH Python Bin-
MIOBIJTHO JI0 IPOTrpaMyBaHHs OJHOIUIATHUX KoMII'toTepiB Raspberry PI, cepenoBuiiie Hanucanus
nporpam 1iero MoBoro PyCharm Community Ta HanaromkeHHs po3po0IeHUX Mporpam.

CryneHTH NOBHUHHI 3aCBOITH KOH(IrypyBaHHS JIiHIM BBOAY-BUBOAY Ta iX aJIbTEPHATUBHHUX
¢ynkuii. Takox He0OXiTHO BMITH KOH(DITYpyBaTH IIepepuBaHHs Bl KOXKHOI 3 JIiHIH BBOY-BHUBOIY
Ta 00pOOIIATH iX.

KoskeH cTyeHT MOBHHEH BMITH BiATBOPIOBATH ayio (aiiu Ta MIIIKYBaTH X, CHHTE3yBaTH
PEUOBI MOBIIOMIICHHS, 3UUTYBaTH Ta 00poOsiTH rpadivyni 300pakeHHs, CTBOpIOBaTH GoToedeKTy,
3YUTYBATH Ta 0OPOOIATH BiZieo 300paXKeHHs, CTBOPIOBATH IpadiuHi BIKHa KOPUCTYBAIKOTO iHTEp-
deiicy, po3paxoByBaTH napaMeTpy MyJbTUMEIIHIX CHCTEM, PO3Ii3HABATH OOEKTH.

CryneHTH NOBHHHI BMITH CTBOPIOBATH Ta PO3PaxOBYBAaTH (YHKIIOHAIBHI CXEMH MYJIbTH-
MEIINHUX CUCTEM.

KpuTepii oniHIOBaHHS po0OTH CTYJAeHTa NPOTATOM CeMecTpy.

3anosinbHO D,E (60-74). Matu MiHiMyM 3HaHb Ta yMiHb. BignpaiioBaT Ta 3aXUCTUTH yCi
nabopaTopHi po60oTH. BMiTH mporpaMyBaTi MopT BBOLY-BUBOJY, CTBOPIOBATH (DYHKIIOHATIBHI CXe-
MU MYJbTUMEIINHUX CHCTEM 3 BUKOPUCTAHHSIM OJHOIUIATHUX KoMl toTepiB Raspberry PI, rpagiu-
HU iHTepdeiic, 06poduaru aynio, GpoTo Ta Biaeo.

Ho6pe B (75-89). BianpamoBatu Ta 3aXUCTUTH YCi TaOOpaTOpHi poOOTH, MPAKTHYHI 3aHSAT-
Ts. BMiTH iporpamyBaTy OpT BBOAY-BUBO/Y, CTBOPIOBATH (DYHKII1IOHAJIBHI CXEMH MYJIbTHMEIiii-
HUX CHCTEM 3 BUKOPUCTAHHSAM OJHOIUIATHUX KoMl toTepiB Raspberry Pl, rpadiunmii intepdeiic,
00pobnsTH aynio, GoTo Ta Bifeo, CTBOPIOBATH (POTO Ta Bieo €PeKTH, pO3Ii3HABATH OOINYYS JIFO-
Jiei Ta pi3HOMaHITHI 00’ €KTH 3 BUKOPUCTAHHSAM BUBYECHUX 010J10TEK.

Binminao A,B (90-100). [Toka3zaTu moBHI 3HAHHS OCHOBHOTO Ta JOJATKOBOTO TEOPETUIHOTO
matepiany. BianpaioBaTtu Ta 3aXucTUTH yci 1abopaTopHi poOOTH, MPaKTHYHI 3aHATTS. BMiTH mpo-
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rpaMyBaTH MOPT BBOAY-BUBOY, CTBOPIOBATH (DYHKITIOHAIbHI CXEMH MYJIBTUMENIHUX CUCTEM 3
BUKOPHUCTAHHIM OJTHOIIATHUX KOoMII toTepiB Raspberry PI, po3paxoByBatu mapamMeTpu 1iux CUCTEM,
po3pobmsatu rpadgiuauii iHTepdeiic, o0pobisaTu aymio, GoTo Ta Bijieo, CTBOPIOBATH (OTO Ta BiI€O
e(eKTH, po3Mi3HaBaTH OOIMYYs JII0JIeH Ta PI3HOMaHITHI 00’ €KTH 3 BUKOPUCTAHHSIM BUBYCHHX 010-
JOTEK, BIJICTEKYBATH TPEKIHT 00’ EKTIB.

MIxaJua oninroBanusa: HanionajadbHa Ta ECTS

Cyma 6auiB 3a Bci OriHka 3a HalllOHAJIBHOIO IIKAJIO0

. Orminka
BH/IM HaB4aJIbHOL ECTS JUTSL €K3aMeHY, KypCOBOTO TIpO- JUIA 3QITIKY
ALATBHOCTI eKTy (pOOOTH), IPAKTUKH
96—100 A .
9005 B BIIMIHHO
75—-89 C no00pe 3apaxoBaHO
2(6):2: I]; 3aI0BUILHO

. . HE 3apaxoBaHO 3 MOXJIU-
HE3aJIOBUIHHO 3 MOXKITUBICTIO .
35-59 FX BICTIO MOBTOPHOTO CKJIA-
MMOBTOPHOTO CKJIAJJaHHS
JaHHS
HE 3apaxoBaHo 3

000B’I3KOBHM MOBTOP-
HUM BHUBYEHHSM JHUCILIHU-

TUTIHU

HE3aI0BLILHO 3 000B’ I3KOBUM
0-34 F MOBTOPHUM BUBUYEHHSIM JIAC-
LUIUTIHA
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10 METOJUYHE 3AGE3IIEYEHHS TA PEKOMEH/IOBAHA JIITEPATYPA

10.1 ba3zosa miteparypa

1. Dogan Ibrahim. Learning Python with Raspberry Pi For Electronic Engineers. Susteren:Elektor

International Media B.V., 2019. — 284p.
2. Mugesh S. Hands-on ML Projects with OpenCV: Master computer vision and Machine Learning

using OpenCV and Python. Delhi:Orange Education Pvt Ltd, 2023 — 354p.
10.2 EnexTpoHHi JpKepena

1. https://www.w3schools.com/python/default.asp
2. https://www.geeksforgeeks.org/python-programming-language-tutorial/

11 THOOPMAIIMHE 3ABE3IIEUEHH S

PyCharm Community
Miniconda



